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CHAPTER   I. 

OPTICAL     DEFECTS. 

Refraction  and  Accovimodation. — Emmetrofia  ;  Ametropia  i^Myopia, 
Hypermetropia,  Presbyopia,  Astigmatism). 

ASSUMIlSTGr  the  reader  to  be  acquainted  with  the  general  laws  of  optics,  it 
will  be  convenient  to  begin  with  their  application  to  the  eye  as  an  optical 
instrument,  and  then  to  pass  to  the  consideration  of  those  defects  which  interfere 
with  its  proper  performance. 

The  eye  may  be  compared  to  a  camera  obscura  in  which  the  sclerotic,  lined  by  the 
choroid,  represents  the  box  with  its  blackened  interior ;  the  iris  corresponds  to  the 
perforated  diaphragm  which  stops  out  the  extreme  peripheral  rays  of  the  incident 
cone  of  light ;  the  ocular  media  answer  to  the  system  of  lenses  which  collects  the  rays, 
and  the  retina  to  the  screen  upon  which  are  formed  the  images  of  external  objects 
lying  before  the  camera. 

Refraction. — The  transparent  media  of  the  eye  are  the  cornea,  aqueous  humour, 
lens,  and  vitreous  humour.  At  each  of  their  limiting  surfaces  all  rays  of  light  enter- 
ing the  eye  (except  such  as  coincide  in  direction  with  the  optic  axis)  are  refracted  or 
bent  fi'om  their  previous  dii'ection,  the  chief  refractions  occurring  at  the  anterior  sur- 
face of  the  cornea,  and  the  anterior  and  posterior  surfaces  of  the  lens.  The  purpose 
of  these  refractions  is  the  collection  of  the  rays  in  exact  foci  upon  the  retina,  which  is 
necessary  for  the  production  upon  this  membrane  of  a  sharp  image  of  an  external 
object  before  the  eye,  an  essential  condition  of  distinct  vision. 

Refraction  is  a  purely  physical  phenomenon ;  it  might  equally  occur  in  a  dead  eye, 
Avhilst  its  media  still  preserved  their  true  forms  and  their  structural  integi^ity.  By 
refraction,  or  refraction  of  the  eye,  is  to  be  understood  the  sum  of  all  the  refractions 
at  the  several  limiting  surfaces  of  the  ocular  media,  the  eye  being  at  rest.  In  the 
normally  constructed  eye,  at  rest,  the  posterior  principal  focus  (or  meeting  point  of 
parallel  rays)  is  on  the  bacillary  layer  of  the  retina.  For  our  purpose  we  may  con- 
ceive as  parallel  all  rays  incident  upon  the  eye  from  objects  distant  twenty  feet  or 
more  from  the  eye,  since  such  distances  are  so  very  great  relatively  to  the  smallness 
of  the  pupillary  opening,  that  rays  entering  this  from  luminous  points  at  such  dis- 
tances include  so  minute  an  angle  that  they  do  not  sensibly  diverge.  Luminous 
points  situated  at  such  distances  as  twenty  feet  or  more  are,  therefore,  conventionally 
conceived  as  infinitely  distant. 

For  the  normally  constructed  eye,  the  posterior  principal  focus  being  on  the  bacil- 
lary layer  of  the  retina,  the  furthest  point  of  distinct  sight,  punctum  remotissimu.m, 
r  is  situated  at  infinite  distance.  Such  an  eye  is  tei'med  by  Professor  Donders 
Emmetropic  (^efjfxErpog,  modum  tenens,  and  u)\p,  oculus)  and  its  refractive  condition  is 
Emr)ietro2}ia. 

Deviations  from  Emmetropia,  comprised  under  the  term  Ametropia,  occur  in  two 

opposite  directions.    In  one  of  these  the  posterior  principal  focus  of  the  eye  is  in  front 

of  the  retina,  the  efiect  of  which  is  to  restrict  r  to  a  finite  distance,  whence  sensibly 

divergent  rays  fall  upon  the  eye.     An  eye  thus  conditioned  could  analogously  be 
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termed  Braxhymetropic,  r  being  at  some  shorter  distance  in  front  of  it  than  infinite,  and 
the  condition  would  be  called  Brachymetropia,  familiarly  known  as  Myopia. 

In  the  other  deviation  from  Emmetropia  the  posterior  principal  focus  is  behind 
the  retina.  The  refraction  of  such  an  eye,  at  rest,  is  insufficient  to  collect  parallel 
rays  in  exact  foci  upon  the  retina,  and  rays  incident  upon  the  eye  in  order  to  be  col- 
lected in  exact  retinal  foci  must  already  converge  before  entering  the  eye.  Here  r 
is  conceived  to  lie  beyond  the  measure  of  infinite  distance,  and  the  condition  was 
termed  by  Professor  Donders  Hyperemmetropia,  in  its  contracted  form  Hyperme- 
tropia. 

The  position  of  the  posterior  principal  focus  in  Emmetropia,  and  in  the  two  forms 
of  Ametropia,  Myopia,  and  Hypermetropia,  is  shown  in  Figs.  1-3. 

Fig.  1.^- Emmetropic  eye  in  a  state  of  rest.  Parallel  rays,  a,  a,  come  to  a  focus  on  the 
retina  at  h.  Ra_ys  from  a  near  object,  c,  being  divergent,  tend  towards  a  focus  behind  the 
retina,  d.  The  act  of  accommodation,  which  consists  in  increased  convexity  of  the  lens, 
causes  these  divergent  rajs  to  converge  to  a  focu^  at  b. 
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Fig.  2. — Myopic  eye  ;  too  long  in  its  antero-posterlor  diameter.  Parallel  rays,  before 
reaching  the  retina,  come  to  a  focus  at  h ;  then,  crossing,  they  form  on  the  retina  circles  of 
dispersion  at  h' ,  h'. 


Fig.  3. — Hypermetropic  -eye ;  too  short  in  its  antero-posterior  diameter.  Parallel  rays, 
tending  towards  a  focus  at  b,  form  on  the  retina  circles  of  dispersion  at  b',  V .  Divergent 
rays  would  tend  towards  a  focus  stUl  more  distant  than  b. 


We  have  hitherto  supposed  the  refraction  of  the  eye  to  be  equal  in  every  meri- 
dian. This  is  not  absolutely  true  ;  usually  the  refraction  in  the  vertical  mei-idian  is 
stronger  than  that  in  the  horizontal,  owing  to  the  radius  of  curvature  of  the  cornea, 
in  the  former  meridian  being  somewhat  shorter.  In  Emmetropia  this  difiei-ence  of 
refraction  is  so  small  that  pencils  of  rays  incident  in  these  opposite  meridians  meet, 
if  not  with  absolute  exactitude,  yet  so  very  nearly  at  the  same  distance  behind  the 
common  nodal  point  of  the  eye  that  the  sharpness  of  the  retinal  image  does  not  sen- 
sibly suffer.  When,  however,  the  refraction  in  any  meridian  differs  by  more  than  a 
minute  quantity  from  that  in  the  other  meridians,  the  rays  incident  on  that  meridian 
do  not  meet  in  the  same  focal  plane  as  those  incident  in  other  meridians,  and  the  con- 
dition known  as  Astigmatism  results.  The  difference  of  refraction  may  be  one  of 
excess  or  deficiency,  so  causing  myopic  and  hypermetropic  astigmatism.  These  may 
occur  alone,  refraction  in  other  meridians  being  emmetropic ;  or  in  combination  with 
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general  myopia  or  hj'permetropia,  occasioning  com2Jound  astigmatism  ;  or,  which  is  less 
frequent,  both  forms  of  astigmatism  may  be  pi-esent,  one  meridian  of  the  eye  being 
myopic,  and  the  opposite  one  hypermetropic,  constituting  mixed  astigmatism . 

AcGomm,odation. — It  has  been  mentioned  that  rays  incident  from  a  luminous 
point  situated  at  a  finite  distance  are  divergent.  It  is  evident  that  the  refraction 
proper  to  unite  in  exact  retinal  foci  rays  incident  on  the  eye  from  infinitely  distant 
objects  will  not  suffice  to  collect  in  exact  foci  on  the  retina  divergent  rays  incident 
on  the  eye  from  nearer  objects  lying  at  finite  distances. 

To  efiect  this  the  refraction  of  the  eye  must  be  changed ;  it  must  be  increased  pro- 
portionately to  the  greater  divergence  of  the  incident  rays  ;  in  other  words,  to  the  near- 
ness of  the  object  desired  to  be  seen  distinctly.  This  change  of  the  refraction  of  the 
eye  for  viewing  nearer  objects  is  termed  Accommodation,  less  usually  Adaptation, 
Adjustment. 

It  is  a  voluntary  act,  its  mechanism  being  chiefly  increased  convexity  of  the  an- 
terior surface  of  the  lens  effected  through  the  agency  of  the  ciliary  muscle.' 

For  every  eye  there  is  a  distance  within  which  an  object  cannot  be  distinctly 
seen  even  with  the  utmost  tension  of  accommodation,  because  the  rays  falling  upon 
the  eye  from  a  luminous  point  within  this  distance  diverge  too  strongly  to  be  col- 
lected in  exact  foci  upon  the  retina.  A  point  placed  at  the  shortest  distance  at 
which  it  can  he  distinctly  seen  is  termed  the  nearest  point,  iMincttim  2y>'oximum,  p, 
of  distinct  vision.  The  amount  of  accommodative  change  of  refraction  which  is 
possible  between  complete  relaxation  and  the  greatest  tension  of  accommodation  is 
called  the  range  of  accommodation.  It  is  expressed  by  the  power  of  a  convex  lens 
which  imparts  to  the  rays  falling  on  the  eye  from  p  the  direction  of  those  incident 

upon  it  from  r;  and  this  lens  is  given  by  the  formula  _ =-  in  which  p   is   the 

p     r     a' 

measured  distance  of  the  nearest  point  of  distinct  vision  from  the  common  nodal 
point  of  the  eye,  r  the  fmi,hest  point,  and  «,  the  focal  length  of  a  convex  lens  con- 
ceived as  superposed  on  that  of  the  eye. 

In  early  childhood  p  is  very  close  to  the  eye ;  in  the  12th  year  of  life  it  is  2.^  inches 
distant ;  by  the  2.5th  year  this  distance  has  increased  to  4  inches ;  at  40  it  has 
become  8  inches;  at  GO  it  exceeds  24  inches  ;  in  very  advanced  life  it  coincides  with 
r,  and  may  even  be  conceived  as  lying  beyond  infinite  distance,  the  posterior 
principal  focus  of  the  eye  in  this  case  falling  behind  the  retina. 

When  p  has  receded  from  the  eye  beyond  8  inches,  it  is  found  that  occupation 
upon  small  and  near  objects,  as  needlework  or  books,  especially  by  artificial  light, 
becomes  difficult,  and  the  eye  is  then  considered  to  be  Presbyopic.  It  is  evident  that, 
with  the  recession  of  j9  from  the  eye,  the  range  of  accommodation  (A)  diminishes 
throughout  Hfe  from  childhood  to  old  age.     If  numerical  values  are  substituted  for 

2^,  r,  and  a,  then  in  the  12th  year  ~-~ =—  =A,  which  is  the  range  of  accommo- 

dation.  In  other  words,  the  change  of  accommodation  which  at  this  age  the  em- 
metropic eye  effects  in  passing  from  complete  relaxation  to  the  greatest  tension  is 
equivalent  to  an  increase  of  refraction,  such  as  would  be  made  by  the  addition  to 
the  eye  of  a  convex  lens  of  2f  inches  focal  length.     At  the  25th  year  a  loss  of  A 

has  been  sustained  equal  to  the  difference  between  —  and  - ;  by  the  40th  year  A 

-J4  * 

has  diminished  to  half  of  what  it  was  in  the  25th  year ;  and  when  in  old  age  p 
coincides  with  r,  A  wholly  disappears. 

The  space  between  p  and  r  is  the  region  of  accommodation.  This  is  not  to  be 
confounded  with  range  of  accommodation,  recently  defined.  The  same  range  of 
accommodation  may  be  found  with  very  different  regions  of  accommodation;    thus 

with  j^=8  inches,  and  r=-;  2^  '^^  4  inches,  and  r  at  8  inches ;  />  at  6  inches,  and  r 

^  For  a  full  explanation  of  this  the  yeader  should  consult  any  of  the  current  text-hooks  of 
physiology. 
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at  24  inclies  the  range  of  accommodation,  A^-,  whilst  the  region  of  accommocla- 

8 

elation  is  in  the  first  instance  between  8  inches  and  infinity  ;  in  the  second  between 
4  and  8  inches;  and  in  the  third  example  between  6  and  24  inches. 

Hitherto  accommodation  has  been  considered  with  respect  to  one  eye.  When 
both  are  ased  it  will  be  found  that  the  proximate  point  of  distinct  sight  p'  is  nearer 
than  when  one  eye  only  was  employed,  for  the  intimate  association  of  convergence 
of  the  visual  axes  with  accommodation  makes  a  higher  tension  of  thLs  possible  when 
the  eyes  are  strongly  converged.  There  exists,  therefore,  a  binocular  proximate 
point  of  distinct  vision  p' ,  which  is  distinct  from  the  monocular  p.  Fu.rther,  whilst 
the  distance  of  the  object,  and  therefore  the  convergence  of  the  eyes,  continues  un- 
altered, the  object  can  still  be  distinctly  seen  when  collecting  and  dispersing  lenses 
of  a  certain  power  are  placed  before  the  eyes.  As  the  efiect  of  such  lenses  is  to 
lessen  and  to  increase  the  divergence  of  the  rays  incident  from  the  object  upon  the 
eye,  their  addition  is  equivalent  to  the  approach  and  the  withdrawal  of  the  object, 
and  involves  relaxation  and  increased  tension  of  accommodation.  Besides  the 
monocular  and  binocular  proximate  points  of  distinct  vision,  p  and  p',  there  is, 
therefore,  for  each  degree  of  convergence  of  the  eyes  a  relative  proximate  and  remote 
point,  |j»"  and  r"  and  range  of  accommodation. 

The  position  of  the  proximate  point  of  distinct  vision  2^  is  easily  ascertained 
with  the  wire  optometer,  which  bears  Von  Grafe's  name,  a  small  oblong  metal 
frame  across  the  opening  of  which  are  stretched  several  fine  wires.  It  is  movedl^. 
from  the  greatest  distance  at  which  the  wires  are  apparent  gradually  towards  the 
patient,  who  is  directed  to  endeavour  to  keep  them  distinctly  in  view,  and  to  mention 
instantly  whei'e  the  slightest  indistinctness  occurs.  This  point  is  p,  its  distance 
from  the  eye  is  measured  with  a  tape  attached  to  the  frame,  or  with  a  rule  upon 
which  the  optometer  is  made  to  slide.  This  form  of  optometer  gives  satisfactory 
results  with  intelligent  persons  used  to  observe;  but  for  the  examination  of  the  less 
intelligent,  who  not  infrequently  consider  that  they  see  the  wires  distinctly  so  long 
as  they  can  count  them,  a  single  wire  will  be  found  a  better  test  than  a  series  of 
several  wires.  For  artisans  a  thin  edge,  and  for  literary  persons  small  print,  are 
convenient  tests. 

For  the  determination  of  r,  and  also  for  testing  the  acuteness  of  sight  (Y),  the 
scale  of  types  devised  by  Snellen  is  largely  used.  For  illiterate  persons  a  scale  of 
dots,  such  as  those  in  Burckhardt's  '  Internationale  Sehproben,'  may  be  substituted, 
but  the  results  will  scarcely  be  as  accurate.  The  principle  underlying  Snellen's  scale 
is  that  the  letters  are  seen  under  an  angle  of  5°  at  the  distance  marked  beneath 
them.  If  No.  20  in  this  scale  is  sharply  seen  at  the  distance  of  20  feet,  and  the 
addition  to  the  eye  of  a  weak  convex  lens  dims  the  test,  r  is  conceived  to  be  at 
infinite  distance,  the  eye  is  emmetropic.  If  for  the  sharp  definition  of  the  test  a 
concave  lens  of  20  inches  focal  length  is  required,  r  lies  20  inches  before  the  eye, 
increased  by  the  di^anee  between  its  common  nodal  point  and  the  lens.  Again,  if 
the  test  is  sharply  seen  when  a  convex  lens  is  placed  before  the  eye,  r  is  conceived 
as  beyond  infinite  distance  ;  it  is  a  virtual  point  behind  the  eye  towards  which  the 
rays  incident  from  the  test  converge,  and  its  distance  from  the  common  nodal  point 
of  the  eye  is  given  by  the  focal  length  of  the  strongest  convex  lens  with  which  the 
test-object  is  distinctly  defined,  diminished  by  the  interval  between  the  lens  and  the 
ocular  nodal  point.  Such  determinations,  howeyer,  have  only  an  approximate  value, 
since  not  infrequently  in  myopia,  and  generally  in  hypermetropia,  the  accommodation 
is  not  completely  relaxed.  When  exactitude  is  desired,  the  ciliary  muscle  should 
be  previously  paralysed  with  atropine. 

Trial  Lenses  and  Spectacles. — For  testing  the  refraction  of  the  eye,  and  for  selec- 
ting spectacles  for  treatment,  trial  lenses  ai'e  indispensable.  These  are  supplied  by 
opticians  in  boxes  containing  sets  of  convex  and  concave  lenses  of  spherical  and  of 
cylindrical  curvatures,  prisms,  coloui-ed  glasses,  diaphragms  with  narrow  openings, 
stops,  and  one  or  more  clip-frames  in  which  the  lenses  and  other  apparatus  can  be 
placed  for  use. 
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Until  very  lately  in  this  country,  spectacle  lenses  were  by  most  ojjticians  and  by 
practitioners  in  eye-diseases  numbered  pccording  to  their  focal  length  expressed  in 
inches,  and  the  reciprocal  of  this  expressed  their  power,  which  is  inversely  as  the 
focal  length.  Thus  Nos.  1,  2,  3,  4,  &c.  indicated  a  lens  of  1,  2,  3,  4,  &c.  inches  focal 
length,  the  dioptric  power  of  which  was  as  i,  ^,  ^,  &c. 

Recently  the  French  metre,  called  a  Dioptrie,  has  been  adopted  by  many  practi- 
tioners abroad  and  by  some  at  home  as  a  basis  of  numeration.  In  this  system  the 
lenses  are  numbered  according  to  their  dioptric  power,  expressed  in  terms  of  the 
dioptrie  D  ;  thus  a  lens  of  1  D,  2  D,  3  D,  4  D,  &c.  indicates  a  lens  whose  dioptric 
power  is  the  sum  of  that  of  1,  2,  3,  4  lenses,  each  of  a  power  of  a  lens  of  1  D.  Faci- 
lity of  calculation  in  decimals,  and  the  advantage  of  a  universal  basis  of  numeration ^ 
appear  to  be  the  chief  recommendations  of  the  system.  In  our  article  we  shall  still 
follow  the  old  plan,  principally  because  the  dioptrie  is  not  yet  universally  employed,, 
and  because  it  is  often  of  more  concern  to  the  practitioner  to  know  the  focal  length 
of  a  lens  than  its  dioptric  power. 

The  necessity  of  a  proper  adaptation  of  the  spectacle  frame  to  the  figure  of  the 
face,  and  of  a  proper  correspondence  of  the  centre  of  the  lenses  and  pupils,  is  so  evi- 
dent, that  it  would  not  be  mentioned  but  for  the  frequent  inattention  to  these 
matters. 

Clinical  determination  and  correction  of  Myopia,  Hypermetropia,  Presbyopia, 

amd  Astigmatism, 

Myopia  has  been  defined  as  the  construction  of  eye  in  which  the  posterior  princi- 
pal focus  lies  in  front  of  the  retina,  and  therefore  the  remotest  point  of  distinct  sight 
(r)  is  situated  at  a  finite  distance  in  front  of  the  eye.  With  the  detei-mination  of  r 
the  presence  and  the  degi-ee  of  myopia  are  ascertained ;  and  r  is  given  by  the  focal 
length,  expressed  in  inches,  of  the  weakest  concave  glass  which  renders  distinct  the 
letters  in  the  test-scale  placed  twenty  feet  off;  in  other  words,  by  the  focal  length  of 
the  glass  which  imparts  to  the  pai^allel  I'ays  incident  from  these  letters  upon  the  eye 
the  direction  of  rays  proceeding  from  a  less  distant  point  before  the  eye,  upon  which 
they  would  fall  with  just  sufficient  divergence  to  be  collected  by  the  refraction  of  the 
eye  exactly  upon  its  retina.  This  less  distant  point  is  the  remotest  point  of  distinct 
vision. 

Popularly,  near-sightedness  comprises  many  imperfections  of  sight  which  have 
only  this  in  common,  that  the  book  or  needlework  must  be  brought  very  near,  and 
distant  objects  are  very  imperfectly  perceived.  Therefore  not  much  value  shoidd  be 
attached  to  the  complaint  of  being  near-sighted,  but  a  book  of  test-types  should  be 
given  to  the  supposed  myope,  and  the  maximum  distances  noted  at  which  he  can  read 
the  smaller  types.  If  these  distances  are  less  than  those  at  which  the  same  types  are 
read  by  emmetropic  eyes,  the  supposed  myope  is  next  shown  the  scale  of  larger  letters 
placed  at  the  distance  of  twenty  feet,  and  if  he  does  not  distinctly  see  these  with  the 
unaided  eye,  a  series  of  concave  glasses  are  successively  held  before  it,  and  the  weakest 
glass  ascertained  with  which  these  letters  are  made  distinct ;  if  the  focal  length  of 
this  glass  should  be  1 2  inches,  thei'e  is  myopia  of  -j^g,  and  r  is  1 2  inches  distant  in 
front  of  the  eye,  augmented  by  the  \  inch  which  intervenes  between  the  optical 
centre  of  the  glass  and  the  common  nodal  point  of  the  eye.  This  in  the  slighter 
degi-ees  of  myopia  is  of  little  moment,  but  in  high  degrees  must  be  taken  into  account. 
In  the  slighter  degrees  of  myopia  this  glass  may  be  worn  always,  but  in  high  degrees 
of  myopia  a  weaker  glass  should  be  used  for  nearer  objects  than  completely  corrects 
the  myopia.  Thus,  with  myopia  of  \,  a  glass  of  ^  may  be  given  for  reading  music  at 
18  inches.  In  the  highest  degrees  of  myopia,  as  ^  to  j,  glasses  which  do  not  com- 
pletely neutralise  the  myopia  will  very  often  be  preferred,  as  more  comfortable  even 
for  infinitely  distant  objects. 

In  hypermetropia  the  posterior  principal  focus,  as  has  been  already  explained, 
is  behind  the  retina,  so  that  even  the  pai^allel  rays  incident  upon  the  eye  from  infi- 
nitely  distant  objects  cannot  be  united  iipon  the  retina  without  an  accommodative 
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effort,  and  such  effort  must  be  increased  proportionately  to  the  greater  divergence  of 
the  incident  rays  as  an  object  lies  closer  to  the  eye.  Sustained  occupation  upon  small 
or  near  objects,  as  reading  or  needlework,  therefore  soon  causes  fatigue  )  and  it  is  this 
■which  usually  compels  hypermetropic  subjects  to  seek  advice.  They  veiy  frequently 
come  with  the  statement  that  they  see  well  enough  for  a  short  time,  but  then  the 
print  or  the  needlework  becomes  confused,  the  letters  or  stitches  seem  to  swim  and  to 
run  together,  and  this  more  toward  the  close  of  the  day  than  in  the  morning.  When 
the  distant  test-scale  is  viewed  through  a  convex  lens  which  renders  convergent  the 
parallel  rays  incident  upon  it  from  the  letters,  these  appear  as  clear  or  much  clearer 
through  the  lens  than  when  seen  with  the  unaided  eye.  The  ability  to  see  distant 
objects  distinctly  thi'ough  a  convex  lens  establishes  the  presence  of  hypermetropia. 
The  strongest  convex  lens  with  which  the  distant  scale  is  clearly  seen  gives  the 
amoimt  of  manifest  hypermetropia.  If  now  the  accommodation  be  paralysed  with  a 
strong  solution  of  atropine  dropped  into  the  eye  at  short  intervals,  several  times,  the 
lettei-s  in  the  distant  test-scale  will  be  clearly  recognised  through  a  much  stronger  con- 
vex glass  than  before.  The  reciprocal  of  the  focal  length  of  the  glass  expresses  the 
total  amount  of  hypermetropia,  and  the  difference  between  this  and  the  manifest 
hypermetropia  ascertained  before  the  employment  of  atropine  is  the  amount  of  latent 
hypermetropia,  tiiz.  that  which  was  masked  by  accommodative  effort,  which  the  hyper- 
metropic was  unable  to  suspend  at  will.  In  young  persons  it  will  be  commonly  suf- 
ficient to  neuti'alise  all  the  manifest  hypermetropia ;  in  other  words,  to  allow  the 
strongest  glass  through  which,  without  the  use  of  atropine,  distant  objects  are  clearly 
recognised,  and  such  glasses  may  be  constantly  worn. 

Presbi/opia. — This,  though  not  strictly  a  form  of  ametropia,  since  it  is  the  natural 
condition  of  the  emmetropic  eye  in  advanced  life,  will  be  conveniently  considered 
here.  It  has  already  been  pointed  out  that  throughout  life,  from  childhood  to  old  age, 
the  proximate  point  (p)  of  distinct  vision  is  constantly  receding  from  the  eye — 
with  such  recession  a  time  arrives  when  occupation  with  small  and  near  objects 
becomes  difficult,  especially  by  artificial  light.  There  is  difficulty  in  threading  the 
needle ;  the  book  is  held  further  off,  and  soon  laid  down ;  the  eyes  are  quickly  tired. 
It  is  found  that  these  difficulties  arise  when  p  has  receded  to  beyond  eight  inches 
from  the  eye.  This  distance  has,  therefore,  been  selected  as  the  term  at  which 
presbyopia,  P,  begins.  Its  degree  is  given  by  the  reciprocal  of  the  focal  length  of  the 
convex  lens,  the  dioptric  power  of  which  brings  back  the  actual  proximate  point  p, 
ascertained  by  measurement  with  the  optometer,  to  the  arbitrary  term  8  inches. 
Thus,  supposing  p  is  found  to  =24  inches,  then  g  — ^V=:tV-  ^^  which  12  inches  is 
the  focal  length  of  the  convex  lens,  which  will  bring  back  p  to  8  inches,  and  -jV  the 
dioptric  power,  which  expresses  the  degree  of  presbyopia,  P. 

The  troubles  incident  to  presbyopia  are  to  be  met  by  the  use  of  convex  spectacles. 
These,  when  only  very  slight  degTees  of  presbyopia  are  present,  should  clear  and  sharpen 
the  type,  but  not  sensibly  enlarge  it.  At  fu-st  they  will  usually  be  found  requisite  only, 
or  chiefly,  at  night;  later,  they  will  come  into  use  by  day,  and  somewhat  stronger  glasses 
be  preferred  at  night.  In  advanced  age,  when  senile  tissue-deterioration  has  dulled 
the  transparence  of  the  media  and  blunted  the  sensitiveness  of  the  retina,  preference 
will  be  given  to  glasses  which  sensibly  enlarge,  and  these  may  safely  be  allowed. 

Astigmatisin, — A  simple  and  ready  method  of  detecting  astigmatism  is  to  ascer- 
tain whether  bars,  each  composed  of  two  or  three  parallel  lines,  radiating  from  a 
centre  like  the  spokes  of  a  wheel,  are  all  simultaneously  seen  with  equal  distinctness. 
Should  one  bar  appear  more  distinct  than  the  others,  astigmatism  is  present.  For 
less  intelligent  persons,  unused  to  observe,  a  single  bar  of  lines  which  can  be  turned 
round  upon  a  disc  like  the  hand  of  a  clock  is  a  preferable  test.  As  this  revolves,  one 
position  will  be  found  in  which  it  is  seen  dis.tinctly,  or  less  indistinctly  than  in  other 
positions.  The  refraction  of  the  eye  is  now  taken  with  a  spherical  lens,  in  the 
meridian  perpendicular  to  the  less  indistinct  line ;  the  bar  is  then  rotated  through 
90°,  and  the  refraction  taken  in  the  opposite  meridian. 

An  example  will  make  this  more  easily  intelligible.  A  person  with  defective 
sight  cannot  recognise  smaller  letters  than  50  in  the  test  scale  at  20  feet  distance. 
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A  weak  spherical  convex  glass  increases  the  indistinctness  of  the  lettei'S ;  a  weak 
concave  glass  helps  somewhat,  but  does  not  enable  him  to  discern  No.  30  type ;  this 
visual  acuteness  is  expressed  by  "V=4g,  and  spherical  glasses  do  not  materially  help, 
convex,  distinctly  reducing  the  acuteness.  No  general  myopia  or  hypermetropia  is 
present.  On  viewing  the  radiating  bars,  one  is  noticed  in  which  the  lines  appear 
sharply  defined ;  whilst,  in  the  bar  perpendicular  to  this,  the  lines  appear  confused  or 
are  quite  unrecognisable,  the  bar  itself  appearing  as  a  blurred  band.  A  spherical  con- 
cave lens,  of  30  inches  negative  focal  length,  renders  the  horizontal  bar  as  distinct  as 
was  previously  the  perpendicular  bar.  The  vertical  meridian  of  the  eye  refracts  -^^  too 
strongly ;  there  is  myopia  of  j^^  in  this  meridian.  A  cylindrical  glass  of  J-q  placed 
before  the  eye,  with  its  axis  coincident  with  the  horizontal  meridian  of  the  eye,  clears 
the  vertical  bar,  and  also  clears  the  smaller  types  in  the  test-scale,  increasing  V 
to  1-^.  This  glass  may  be  constantly  worn.  If  the  vertical  bar  had  required  a  con- 
cave spherical  lens  of  ^^  to  clear  it,  and  the  horizontal  bar  needed  the  addition  of 
another  lens  of  -^^  to  make  it  also  clear,  the  case  would  have  been  one  of  compovmd 
astigmatism,  and  required  for  its  correction  a  spherical  glass  of  -^q,  with  the  addi- 
tion of  a  cylinder  of  ^-q,  which  is  obtained  by  having  one  surface  of  the  lens  ground 
to  a  spherical  curve  of  30  inches,  and  the  other  to  a  cylindrical  curve  of  30  inches. 

Substituting  convex  for  concave  lenses,  this  illustration  holds  good  for  hyper- 
metropia. Again,  if  upon  examination  the  vertical  bar  had  required  for  its  distinct 
perception  a  concave  glass  of  ■^-^,  and  the  horizontal  bar  a  convex  glass  of  ^-(ji  mixed 
astigmatism  is  present,  which  requires  for  its  correction  a  double  cylinder  of  these 
strengths. 


CHAPTER   II. 

EXAMINATION     OF     THE     EYE. 
Su2JerJicial  Examination. 


The  Conjunctiva  and  Cornea.  — The  ocular  portion  of  the  former  of  these  structures 
is  open  to  the  surgeon's  observation,  and,  to  explore  the  lining  of  the  lower  lid,  it 
is  only  necessary  to  depress  the  tarsus  with  the  point  of  the  finger.  It  is  often 
diificult  to  obtain  a  satisfactory  view  of  the  cornea  in  a  child  suflfering  from  Oph- 
thalmia, when  light  causes  so  much  pain,  that  the  child  makes  every  effort  to 
exclude  it,  by  keeping  the  eyelids  firmly  pressed  together,  and  even,  in  severe  cases, 
thrusting  his  face  against  the  pillow,  or  the  dress  of  the  attendant. 

The  surgeon  does  but  waste  his  time  who  attempts  to  coax  or  parley  with  such 
a  patient.  He  should  sit  and  firmly  fix  between  his  knees  the  head  of  the  child. 
The  extreme  tip  of  the  forefinger,  with  a  bit  of  rag  twisted  over  it  to  prevent 
slipping,  having  been  laid  upon  the  middle  of  the  iipper  tarsus,  at  the  very  edge  of 
the  lid,  without  any  dragging  of  the  skin,  is  to  be  steadily  pushed  upwards  and 
backwards.  In  this  way  the  greater  part  of  the  cornea  is  at  once  exposed ;  but,  if 
the  finger  is  allowed  to  drag  the  skin  of  the  lid,  the  tarsal  cartilage  instantly  be- 
comes tilted  over,  and  the  swollen  conjunctiva,  bulging  forwards,  hides  the  eyeball 
from  view.  By  a  similar  manoeuvre  the  lower  lid  may  be  depressed ;  but  this  is 
not  necessary  in  examining  the  cornea,  for  that  part  is  always  rolled  upwards  to  seek 
the  shelter  of  the  upper  lid. 

"Where  there  is  much  swelling  a  speculum  may  be  employed,  adapted,  as  regards 
width  and  strength  of  spring,  to  the  small  size  of  the  palpebral  fissure. 

To  expose  the  inner  surface  of  the  upper  lid,  it  must  be  everted,  as  if  the  surgeon 
were  in  search  of  a  foreign  body.  Whenever  a  patient  complains  of  having  had  a 
fragment  of  anything  blown  into  the  eye,  and  a  careful  scrutiny  of  the  edges  of  the 
tarsi,  the  fold  of  the  lower  lid,  and  the  surface  of  the  globe,  has  failed  to  reveal  the 
cause  of  irritation,  the  upper  lid  should  be  turned  out  by  placing  a  small  pen,  the 
extreme  feather  end   of  which   is  cut  ofi",  so  as  to  leave  a  stem  just  thick  enough  to 
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resist  bending,  across  it  above  tbe  upper  border  of  its  cartilage ;  then,  while  the 
finger  and  thumb  of  the  other  hand  grasp  the  eyelashes  gi'owing  from  the  middle  of 
the  lid,  the  pen  is  pressed  a  little  downwards,  at  the  same  moment  that  the  lid  is 
drawn  first  a  little  forwards,  and  then  upwards  ;  the  tarsus  will  tilt  and  turn  over, 
so  as  to  expose  its  conjunctival  surface.  If,  at  the  moment  the  turn  is  being  given 
to  the  lid,  the  patient  is  told  to  look  downwards,  the  eversion  is  much  more  readily 
accomplished. 

Minute  foreign  bodies,  which  have  fixed  themselves  beneath  the  upper  lid,  are 
usually  found  near  its  tarsal  margin.  It  is  when  situated  here  that  they  cause  such 
distress  in  the  movements  of  the  eyelid  over  the  cornea.  When  lodged  in  the 
conjunctival  sinus  above  the  tarsal  cartilage,  they  are  liable  to  scarcely  any  displace- 
ment in  winking,  do  not  rub  the  cornea,  and  often  cause  very  slight  annoyance. 
They  should  be  lightly  picked  ofi"  with  the  feather  or  nib  of  the  pen  used  for  efiecting 
the  eversion.  A  pen  is  not  only  more  convenient  than  a  probe,  but  it  has  the 
advantage  of  appearing  less  formidable  to  a  timid  patient. 

The  cornea,  anterior  chambei',  iris,  lens,  and  the  more  superficial  part  of  the 
vitreous  humour,  can  be  more  searchingly  examined  when  illuminated  by  a  pencil 
of  light  thrown  obliquely  upon  them  with  a  convex  lens  of  short  focal  length  than 
is  possible  without  such  aid.  The  parts  under  illumination  may  be  advantageously 
viewed  through  a  magnifier.  In  the  examination  of  the  cornea,  the  illuminating 
pencil  is  brought  to  a  focus  upon  its  surface,  when  any  irregularities,  unevennesses, 
and  opacities  become  apparent  by  directly  reflected  light,  or  the  pencil  may  be 
focussed  on  the  iris  and  the  cornea,  seen  by  light  transmitted  through  it  after  reflec- 
tion from  the  iris. 

The  lens  cannot  be  fully  seen  until  the  pupil  has  been  widely  dilated  with 
atropine ;  but,  inasmuch  as  this  dilatation  alters  the  visual  condition  of  the  eye,  all 
particulars  as  to  the  patient's  range  and  distinctness  of  sight  should  be  noted  befoi'e 
the  atropine  is  applied.  Slight  opacities  may  easily  elude  detection  unless  care  is 
taken,  particularly  when  very  strong  illumination  is  employed.  In  the  lenses  of 
old  persons,  internal  reflections  caused  by  differences  in  the  refractive  indices  of  the 
fibrous  tissue  and  thin  planar  sheets  produce  under  oblique  illumination  an 
opalescence  which  closely  simulates  actual  opacity. 

The  contractility  of  the  iris  is  tested  by  shading  the  eye  with  the  hand  for  a 
second  or  two,  and  then  quickly  withdrawing  it,  so  as  to  allow  the  light  to  fall 
suddenly  upon  the  pupil,  the  other  eye  meantime  being  closed.  The  consensual 
action  of  the  irides  should  next  be  examined,  by  observing  how  far  light  admitted 
to  one  eye  influences  the  pupil  of  the  other. 

The  sepai'ate  examination  of  each  eye  is  a  very  important  point,  for  cases  occur 
in  which,  while  one  eye  is  sound,  the  other  is  so  utterly  blind  as  to  have  lost  all 
perception  of  light,  yet  the  pupil  of  this  blind  eye  will  contract  as  soon  as  light  is 
admitted  to  the  sound  one.  An  extensive  adhesion  between  the  edge  of  the  pupil 
and  the  capsule  of  the  lens  {Synechia  jjosterior)  would  at  once  attract  notice ;  but,  if 
any  slight  deviation  from  the  healthy  round  foi-m  of  the  pupil  exists,  its  margin 
must  be  carefully  examined,  to  see  if  any  very  small  adhesion  be  the  cause  of  such 
irregularity.  A  very  slight  synechia  often  affords  a  valuable  hint  towards  diagnosis, 
as  proving  that  iritis  must  at  some  period  or  other  have  attacked  the  eye.  Persistent 
traces  of  the  fcetal  pupillary  membrane  may  be  distinguished  from  the  adhesions 
due  to  acquired  iritis  by  their  attachment  to  the  lesser  circle  of  the  iris  and  not  to 
the  margin  of  the  pupil.  Whenever  the  surgeon  is  in  doubt  as  to  the  existence  of 
adhesions,  the  application  of  atropine  will  determine  the  question. 

It  should  ever  be  borne  in  mind  that  a  dilated  and  inactive  pupil  by  no  means 
necessarily  implies  that  the  retina  is  diseased ;  nor  an  active  pupil  that  the  retina 
is  sound. 

The  simple  modes  of  examination  hitherto  mentioned  have  at  all  times  been  at 
the  surgeon's  command;  I  come  now  to  consider  the  use  of  an  instrument — the 
02yhthcdmoscope — the  invention  of  which  has  enabled  ns  to  explore  those  deeply- 
seated  structures  previously  altogether  beyond  the  range  of  observation. 
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It  is  now  little  more  than  thirty-jS.ve  years  ago  since  Gumming  first  demonstrated 
that  by  a  certain  arrangement  of  ilhmiination  the  bottom  of  the  healthy  human  eye 
could  be  rendered  visible  so  far  as  to  allow  its  brilliant  reflex  being  seen.  Failing  to 
comprehend  the  cause  of  the  blackness  of  the  pupil  under  ordinary  circumstances  of 
illumination,  he  just  missed  making  a  great  discovery.  Six  years  later  the  solution 
of  the  phenomenon  was  given  by  Helmholtz.  The  blackness  of  the  pupil  had 
previously  been  ascribed  to  extinction  by  the  choroid  of  the  rays  of  light,  which, 
having  entered  the  eye,  and  traversed  the  retina,  fell  on  this  pigmented  coat. 
Helmholtz  showed  it  to  be  the  necessary  effect  of  refraction.  Sufiicient  rays  are 
reflected  from  the  bottom  of  the  eye  to  render  visible  the  parts  there  situated  ;  but 
since  these  reflected  rays  in  emei-ging  from  the  eye  must  traverse  the  same  ocular 
media  through  which  they  passed  in  entering  the  eye,  it  is  evident  that  they  must 
undergo  the  same  refraction  which,  as  entering  rays,  they  underwent,  only  in  an 
opposite  direction  :  the  result  of  this  is  that  the  paths  of  the  emerging  and  entering 
rays  coincide,  and  the  former  will  therefore  return  to  the  source  whence,  as  incident 
rays,  they  originally  started.  Prom  this  it  is  evident  that  an  observer  cannot  bring 
his  eye  into  the  path  of  the  rays  reflected  from  the  bottom  of  another  person's  eye 
without  by  the  same  act  intercepting  the  rays  incident  from  the  source  of  illumination 
upon  this  latter  :  and  since  the  observer's  eye  cannot  receive  from  the  bottom  of  the 
other  eye  any  rays  except  those  which  it  originally  sent  to  it  (and  under  ordinary 
circumstances  of  illumination  it  sends  none),  the  observer  sees  in  the  blackness  of 
the  pupil  of  the  other  eye  merely  the  reproduction  of  the  blackness  of  his  own 
pupil. 

When  the  eye  under  observation  is  not  trvily  accommodated  for  the  source  of 
illumination,  the  rays  reflected  from  the  bottom  of  the  eye  will  not  all  retui-n  to  the 
point  whence  they  originally  proceeded,  but  they  will  form  about  this  a  dispersiou 
circle,  and  if  the  observer  bring  his  eye  within  the  limits  of  this  circle,  it  will  receive 
some  of  the  returning  rays,  and  the  pupil  of  the  observed  eye  will  appear  to  glow 
brightly.  This  is  what  occurs  in  Cumming's  experiment.  Having  solved  the  cause 
of  the  blackness  of  the  pupil,  Helmholtz  conti-ived  a  speculum  which  made  it  pos- 
sible for  the  observer  to  bring  his  eye  into  the  path  of  the  returning  rays  reflected 
from  the  bottom  of  the  eye  under  observation,  without  cutting  ofi"  the  rays  incident 
on  this  from  the  source  of  illumination.  Of  this  invention  it  may  be  said,  without 
exaggeration,  that  it  marked  the  beginning  of  exact  diagnosis  of  the  deeper  diseases 
of  the  eye. 

As  invented  by  Helmholtz,  the  first  speculum  oculi,  or  ophthalmoscope,  consisted 
of  a  reflector  of  superposed  slips  of  plain  glass,  mounted  in  a  frame  placed  obliquely 
npon  one  end  of  a  short  metal  tube,  the  other  end  of  which  was  countersunk  for  the 
reception  of  a  lens.  With  this  instrunient  Helmholtz  was  able  to  see  the  optic  nerve 
and  larger  blood-vessels  of  the  retina. 

Its  form  being  inconvenient,  and  its  illuminating  power  relatively  weak,  this 
ophthalmoscope  was  early  superseded  by  others.  It  would  much  exceed  the  scope 
of  this  article  to  notice  the  numerous  modifications  it  has  undergone.  Those  now 
most  generally  used  are  concave  mirrors  of  silvered  glass  or  metal,  with  a  small 
central  sight-hole ;  and  an  arrangement  behind  the  miri-or  for  the  reception  of  one, 
or  of  a  series  of  lenses  in  a  revolving  disc  which  can  be  brought  in  succession  behind 
the  aperture. 

With  any  of  these  instruments  the  refraction  and  transparence  of  the  ocular 
media,  and  coarse  structural  arrangements  of  the  coats  forming  the  posterior  segment 
of  the  eyeball,  may  be  ascertained. , 

Two  methods  of  examination,  termed  the  direct  and  the  indu-ect,  are  employed. 

In  the  direct  method  the  parts  themselves  are  viewed  directly.  Their  virtual 
image,  enlarged  and  erect,  is  behind  the  eye.  That  it  is  erect  is  easily  ascertained  by 
noticing  that,  when  the  observer  makes  slight  movements  from  side  to  side,  or  up 
and  down,  the  image  appears  to  undergo  displacement  always  in  the  same  direction  ; 
and  that  it  is  a  virtual  image  is  rendei'ed  evident  by  the  fact  that  its  sharpness  does 
not  suffer  when  the  observer  approaches  his  eye  towai-ds  the  observed  eye,  until  the 
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distance  between   them  has  become  so  small  as  to  seriously  interfere  with  efficient 
illumination. 

When  j)atient  or  surgeon  is  myopic,  a  neutralising  lens  should  be  placed  behind 
the  mirror;  and  when  the  examination  is  for  the  purpose  of  determining  the 
refraction,  concave  and  convex  lenses  will  be  required,  the  power  of  which  will 
represent  the  degree  of  ametropia  present. 

The  direct  method  is  useful  for  the  examination  of  the  ocular  media^  or  where  a 
considerable  enlargement  is  desired.  Its  disadvantage  is  the  smallness  of  its  field. 
An  inconvenience  attending  its  use  is  the  necessity  of  the  observer  bringing  his  eye 
within  a  vei-y  short  distance  of  that  of  the  patient. 

In  the  indirect  method  a  collecting  lens  of  short  focal  length  is  used  with  the 
mirror,  and  it  is  not  the  bottom  of  the  patient's  eye  which  is  seen,  but  an  inverted 
real  image  of  it  situated  before  the  eye,  at  a  distance  from  it  which  will  vary  with 
the  refraction  of  the  eye,  the  focal  length  of  the  collecting  lens,  and  the  distance 
between  this  and  the  eye. 

The  enlargement  is  less  than  by  the  direct  method,  but  it  can  be  increased  by 
placing  a  second  convex  lens  behind  the  mirror,  which  acts  the  part  of  the  ocular  in  a 
compound  microscope.  The  chief  advantage  of  the  indii-ect  method  is  the  large  field 
it  affords. 

Before  commencing  a  thorough  examination  of  a  case,  it  is  necessary  to  dilate  the 
pupil  with  atropine,  unless  it  has  become  permanently  dilated  from  disease.  In  many 
instances,  however,  where  a  glance  at  the  optic  nerve  and  the  parts  adjacent  is  all 
that  is  required,  it  is  unnecessary  to  subject  the  patient  to  this  inconvenience. 

The  observer  and  the  patient  sit  face  to  face  in  a  room  from  which  daylight 
is  excluded  ;  the  only  source  of  illumination  being  a  lamp,  or,  still  better,  a  jet  of  gas 
issuing  from  a  jointed  tube,  so  that  the  flame  can  be  placed  higher  or  lower  according 
to  the  height  of  the  patient's  head.  The  flame  should  be  on  a  level  with  his  eye,  and 
just  far  enough  behind  it  to  prevent  any  of  the  dii-ect  rays  falling  on  his  cornea.  The 
chimney  surrounding  the  flame  must  be  of  transparent  glass,  and,  if  faintly  tinged 
with  blue,  it  will  modify  the  red  rays,  and  impart  to  them  a  whiteness  nearly  resem- 
bling that  of  ordinary  daylight.  The  observer  places  the  back  of  the  mirror  close  to 
his  own  eye,  so  that  he  looks  through  the  central  aperture,  and  holds  the  instrument 
at  such  an  angle  that  the  reflected  light  from  it  falls  into  the  patient's  pupil.  This  is 
always  very  difficult  for  a  beginner  to  accomplish  ;  but  a  little  practice  soon  makes  it 
easy.  He  will  know  that  he  holds  the  instrument  in  the  right  position  by  seeing  the 
pupil  assume  a  brilliant  reddish  appearance. 

Still  holding  the  ophthalmoscope  in  the  same  position,  where  the  indirect  method 
is  employed,  he  takes  in  the  other  hand  a  convex  glass,  of  two  inches  or  two  inches 
and  a  half  focus,  and  places  it  at  about  this  distance  in  front  of  the  cornea.  If  the  fun- 
dus of  the  eye  be  properly  illuminated,  and  the  convex  glass  correctly  placed,  and  the 
observer's  eye  be  properly  accommodated  for  the  distance  of  the  real  inverted  aereal 
image,  some  of  the  retinal  vessels  will  now  be  distinctly  seen.  The  observer  is  often 
confused  by  seeing  a  small  bright  image  of  the  mirror  reflected  from  the  surface  of  the 
object-lens.    This  image  can  be  got  rid  of  by  giving  to  the  lens  a  slight  inclination. 

By  turning  the  eye  in  various  directions,  eveiy  portion  of  the  retina  is  succes- 
sively brought  under  the  view  of  the  observer.  ,  The  necessity  for  varying  the  posi- 
tion of  the  eye  constitutes  a  great  objection  to  the  more  complicated  ophthalmoscopes, 
which  are  fixed  to  a  table  or  other  support ;  and  some  eyes  are  so  unsteady,  and  so 
little  under  the  patient's  control,  that  the  observer  is  obliged  to  follow  their  move- 
ments by  slight  changes  in  the  2wsition  of  the  ophthalmoscope,  which  can  only  be 
efiected  when  the  instrument  is  held  in  the  hand. 

Ophtliuhnoseoinc  Appearances  of  the  Eye  in  a  healthy  state. 
(Plate  I.  figs.  1  and  2.) 

In  the  heading  of  this  section  I  use  the  word  '  healthy  '  with  a  certain  latitude 
of  meaning ;  for,  apart  from  any  serious  disease,  the  mere  advance  of  age  imprints 
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upon  the  internal  tissues  of  the  eye  certain  changes  of  appearance,  which,  although 
deviating  from  an  ideal  standard  of  perfect  health,  can  hardly  be  termed  morbid.  At 
present,  I  wish  to  present  to  the  reader  mei'ely  a  sketch  of  what  he  is  to  look  for  in 
an  eye  which  fairly  performs  its  functions  as  an  organ  of  vision. 

Optic  Nerve  and  Retina. — Since  the  intraocular  end  of  the  optic  nerve  is  not  ex- 
actly in  the  axis  of  the  eyeball,  but  slightly  inwards  from  this,  in  order  to  bring  it 
into  view,  the  patient  must  direct  the  eye  a  little  towards  the  nose,  or  whilst  the 
patient  looks  straight  before  him,  the  examiner  brings  his  own  eye  into  a  line  which 
includes  with  the  axis  of  the  patient's  eye  an  angle  of  about  15°  at  its  outer  side. 

The  figure  of  the  nerve  is  a  circular  or  slightly  oval  disc,  with  a  small  central 
depression  where  the  nerve  fibres  are  defiected  on  all  sides,  known  as  the  physiologi- 
cal pit,  and  a  gently  elevated  margin  where  the  aggregate  nerve  bundles  for  the  whole 
retina  bend  over  the  choroidal  opening.  With  attention  a  double  contour  indicating 
the  edges  of  the  scleral  and  choroidal  openings  may  be  made  out.  The  colour  of  the 
peripheral  portion  of  the  disc  is  a  delicate  greyish  pink,  whilst  the  central  part  is 
brighter  and  whiter,  with  a  faint  tinge  of  bine.  This  coloration  is  the  combined  effect 
of  the  blood  in  its  vessels,  the  glistening  connective  substance  of  the  lamina  cribrosa, 
and  the  greyish  nerve  fibres.  It  is  greatly  influenced  by  the  intensity  of  illumination. 
Our  judgment  of  the  colour  of  the  optic  nerve  is  greatly  affected  by  the  intensity  of 
pigmentation  of  the  choroid  :  thus  where  the  choroid  is  very  dark,  as  in  swai^thy  persons, 
the  optic  nerve  by  contrast  appears  whiter,  and  where  the  choroid  contains  a  mini- 
mum of  pigment,  as  is  usual  in  fair  persons,  the  colour  of  the  optic  nerve  does  not  so 
greatly  differ  from  that  of  the  surrounding  fundus  oculi. 

The  retinal  artery  and  vein  traverse  the  centre  of  the  disc,  or  as  commonly  pierce 
it  eccentrically,  in  which  case  they  appear  nearer  its  inner  side  The  number  and 
arrangement  of  their  hirge  branches  depend  on  the  early  division  of  the  main  trunks 
within  the  cylinder  of  the  nerve,  or  their  later  division  near  the  inner  surface  of  the 
disc.  The  artery,  distinguished  from  the  vein  by  its  smaller  calibre  and  its  brighter 
red  or  scarlet  colour,  very  commonly  first  divides  at  the  surface  of  the  disc  into  an 
upper  and  a  lower  primary  branch,  which  subdivide  towards  the  periphery  of  the  disc, 
and  thence  pass  over  the  border  of  the  nerve  into  the  retina.  The  veins,  which  are 
larger  than  the  arteries,  and  of  a  deeper  red  or  crimson  colour,  usually  leave  the  sur- 
face of  the  disc  separately,  and  unite  in  a  single  trunk  within  the  nerve.  Besides  these 
large  branches,  the  disc  is  usually  pierced  by  numerous  small  arterial  and  venous 
offsets,  derived  from  the  main  trimks  within  the  nerve  before  their  final  division. 

The  retinal  vessels  give  very  distinct  images,  and  can  be  followed  from  the  optic 
nerve  forwards  towards  the  periphery  of  the  retina.  The  principal  arterial  branches 
divide  dicbotomously,  and  their  course  is  straighter  than  that  of  the  veins,  which  run 
tortuously  and  receive  tributary  veinlets  at  large  angles.  The  upper  and  lower  hemi- 
spheres of  the  retina  each  receives  two  or  more  large  arterial  and  venous  branches. 
Those  which  are  distributed  to  the  outer  segment  of  the  retina  diverge  as  they. 
approach  the  yellow  spot,  passing  above  and  below  it,  so  that  this  part  is  supplied  by 
cajjillaries  only. 

In  the  largest  vessels  within  the  nerve-disc,  under  a  sufficient  enlargement  and 
good  illumination,  a  practised  observer  may  recognise  slight  pulsations,  more  readily 
seen  in  the  veins.  These  pulsations  become  conspicuous  where  the  tension  of  the 
eyeball  is  heightened  in  disease,  and  also  in  some  disorders  of  the  circulation  de- 
pendent on  cardiac  disease. 

The  living  retina,  though  a  sufficiently  good  reflector  of  light,  is  so  transparent 
that  its  recognition  demands  some  practice  in  the  use  of  the  ophthalmoscope.  It  is 
most  easily  recognised  in  eyes  in  which  the  choroid  abounds  in  pigment,  which  damps 
the  splendour  of  the  sclerotic  reflex,  and  prevents  its  overpowering  the  fainter  retinal- 
image.  This  appears  in  such  eyes  as  a  thin  bluish  haze  overlying  the  choroid.  The 
yellow  spot,  which  lies  at  the  posterior  pole  of  the  eyeball,  has  a  circular  or  oval  form 
often  indicated  by  a  bright  ring.  It  is  distinguished  by  a  slight  difference  in  the 
quality  of  its  reflex,  from  that  of  the  part  of  the  fundus  oculi  around  it,  than  which 
it  is  slightly  duller,  and  by  the  greater  intensity  of  the  choroidal  pigmentation. 
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Choroid. — The  red  colour  of  the  fundus  of  the  living  eye,  which  first  strikes  the 
obsei-ver,  is  due  to  the  coloration  given  by  the  choroid  to  the  light  which  traverses 
it  after  reflection  at  the  inner  surface  of  the  sclerotic.  The  tint  is  the  combined 
efifect  of  the  blood  in  its  vessels,  and  of  the  pigment  which  is  contained  in  its  epithelium, 
and  in  the  branched  cells  which  form  so  large  a  portion  of  its  stroma.  Thus  a  small 
amount  of  pigment  imparts  a  bright,  clear,  red  coloui-,  with  a  slight  orange  tinge.  In 
such  a  choroid  the  ciliary  arteries  may  be  traced  from  the  neighbourhood  of  the  optic 
nerve  forwards  towards  the  equator,  and  the  vasa  vorticosa  form  conspicuous  objects. 
More  pigment  imparts  a  decided  orange.  This  is  most  intense  in  the  spaces  between 
the  larger  veins,  which  appear  as  light  red  bands  between  the  darker  spaces  (Plate 
III.,  fig.  1).  A  larger  quantity  of  pigment  gives  an  orange  brown,  and  still  more 
pigment  imparts  a  deep  brown  colour  tinged  with  violet.  In  the  eyes  of  black  races 
such  intense  coloration  of  the  choroid  entirely  hides  its  blood-vessels. 


CHAPTER   III. 

DISEASES    OF   THE    CONJUNCTIVA   AND   SCLEROTIC. 

(Ophthalviia  ;  Conjunctivitis.) 

Inflammation  of  the  conjunctiva,  I  need  hardly  say,  accompanies  many  of  the  in- 
flammatory processes  originating  in  other  tissues  of  the  eyeball.  In  the  present 
chapter  I  confine  myself  to  those  cases  in  which  the  inflammation  originates  in  the 
conjunctiva,  and  is  either  limited  to  it,  or  spreads  only  to  the  sclerotic. 

Inflammatory  redness  difiers  very  remarkably  in  these  two  structures.  It  is  on 
the  inner  surface  of  the  lids,  and  at  their  point  of  junction  with  the  globe,  that  the 
conjunctival  vessels  are  largest,  and  their  redness  is  most  strongly  marked;  and  the 
colour  becomes  paler  as  the  vessels  diminish  in  size  on  approaching  the  cornea. 
The  sclerotic  vessels,  on  the  contrary,  are  most  visible  close  to  the  cornea,  ai-ound 
which  they  form  a  pink  cii-cle,  known  as  the  sclerotic  zone — a  very  characteristic 
mark  of  several  important  forms  of  disease  in  the  deep-seated  tissues  of  the  eye. 
Even  if  the  sclerotic  be  uniformly  injected  throughout  its  whole  extent,  this  injec- 
tion cannot  be  traced  very  far  back  from  the  edge  of  the  cornea,  because  the  redness 
soon  becomes  hidden  beneath  the  fibrous  insertions  of  the  recti  muscles.  The  vessels 
of  the  sclerotic  are  small,  closely  set  together,  and  so  interlaced  with  the  proper  fibres 
of  the  part  that  the  individual  trunks  cannot  be  recognised ;  they  merely  produce 
the  effect  of  a  uniform  tint  of  colour,  nearly  resembling  that  of  carmine.  The  con- 
junctival vessels,  for  the  most  part,  are  plainly  seen,  and,  except  in  that  high  stage 
of  inflammation  termed  chemosis,  they  can  be  observed  repeatedly  to  anastomose,  so 
as  to  form  a  closely-set  network. 

Elaborate  classifications  of  the  various  forms  of  ophthalmia  are  to  be  found  in 
many  of  the  systematic  works  on  eye-diseases  ;  but  minvite  distinctions,  however 
plavTsible  they  may  look  on  paper,  are  of  little  or  no  use  to  the  practitioner.  In  select- 
ing a  few  heads,  under  which  to  group  the  varieties  of  ophthalmia,  I  have  been  guided 
by  the  very  decided  peculiarities  which  certain  forms  present,  or  by  the  marked 
difference  in  the  treatment  they  require.  Many  of  the  slighter  forms  of  conjunc- 
tival redness,  not  resulting  from  direct  violence  or  the  presence  of  foreign  bodies,  are 
due  to  atmospheric  changes ;  and  the  cases  described  by  authors  under  the  name 
simple  ophthalmia  are,  for  the  most  part,  mild  cases  of  catarrhal  inflammation. 
When  the  sclerotic  also  is  affected,  the  term  rheumatic  is  sometimes  added  ;  and 
Mackenzie  uses  the  words  '  catarrho-rheumatic '  to  signify  that  both  the  conjunctiva 
and  the  sclerotic  are  inflamed,  although  the  inflammation  may  be  due  to  the  mere 
external  agency  of  cold,  and  not  to  the  presence  of  rheumatic  poison  in  the  blood  of 
the  patient. 
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Congestion  of  the  conjunctiva  may  also  be  due  to  overwork,  especially  by  arti- 
ficial light,  and  to  strain  of  the  eyes  in  ametropia,  either  in  consequence  of  the  omission 
to  wear  spectacles,  or  of  the  use  of  improper  spectacles. 

SKght  attacks  of  redness  of  the  conjunctiva  are  commonly  attended  with  only  tri- 
fling uneasiness.  The  enlarged  vessels,  projecting  above  the  level  of  the  membrane, 
suggest  to  the  patient  the  notion  of  foreign  bodies,  sand  or  dust,  between  the  lids  and 
the  globe.  But  in  other  instances,  where  the  redness  is  very  trifling,  the  pain  is  of 
a  neuralgic  character,  and  it  is  for  the  irritation  existing  in  the  ophthalmic  division 
of  the  fifth  nerve  that  the  patient  seeks  medical  aid.  It  is  important  for  the  prac- 
titioner to  remember  that  in  such  cases  the  suifering  may  be  really  severe,  although 
there  is  far  less  appearance  of  inflammation  than  in  other  cases  where  pain  can 
hardly  be  said  to  exist. 

Whenever  a  case  of  ophthalmia  is  seen  for  the  first  time,  the  margins  of  the  lids 
and  the  puncta  lacrymalia  should  be  carefully  explored,  as  a  few  irregular  eyelashes, 
or  even  a  single  eyelash,  lodged  in  one  of  the  puncta,  may  be  causing  the  irritation. 

It  sometimes  happens  that  a  foreign  body,  lodged  under  the  upper  lid,  sets  up  a 
considerable  amount  of  ophthalmia,  and  yet  the  patient  is  not  aware  of  any  such  cause 
of  ii'ritation  being  present.  It  is  almost  invariably  found  within  a  line  or  two  of 
the  tarsal  margin. 

After  its  removal  the  application  of  a  piece  of  linen,  dipped  in  iced  water,  usually 
soon  relieves  all  inconvenience. 

"When  the  surgeon  has  satisfied  himself  that  the  redness  of  the  conjunctiva  is 
not  caused  or  kept  up  by  any  mechanical  irritation,  he  is  not  at  once  to  prescribe  a 
lotion  or  drops  as  a  mere  matter  of  routine.  I  shall  hereafter  have  occasion  to 
speak  of  the  invaluable  properties  of  a  local  stimulant  in  cases  of  true  catarrhal 
ophthalmia;  but  at  present  I  am  considering  those  varying  forms  of  conjunctival 
redness  which  are  described  by  most  writers  under  the  name  of  simple  ophthalmia. 
It  is  the  surgeon's  business  to  note  well  the  general  aspect  of  the  patient  :  to  ascer- 
tain what  is  faulty  in  respect  of  digestion,  general  nervous  power,  condition  of  the 
circulation ;  whether  the  ophthalmia  can  be  traced  to  over-use  of  the  eyes,  exposure 
to  irritating  or  vitiated  air,  want  of  exercise,  excess  in  the  use  of  stimulants,  tobacco, 
<fec. ;  in  short,  a  rapid  survey  is  to  be  taken  of  whatever  is  faulty  in  the  patient's 
general  health,  and,  in  most  cases,  when  this  has  been  done,  and  the  proper  medical 
and  dietetic  means  have  been  taken  to  correct  what  is  amiss,  the  ophthalmia  is 
already  in  a  fair  way  of  being  cured. 

As  a  rule,  local  congestion  of  the  conjunctival  vessels  is  met  with  in  feeble  and 
languid  patients,  who  require  tonics — iron,  or  quinine,  or  minei-al  acids,  and  a 
corresponding  plan  of  diet.  Of  course  there  are  many  cases  in  which  an  excess  of 
stimulants,  and  general  over-feeding,  have  distiu-bed  the  due  balance  of  the  patient's 
circulation,  and  where  a  restricted  and  well-regulated  diet  is  absolutely  essential. 
But  even  in  such  cases  a  careful  and  moderate  use  of  tonics  is  often  necessary. 
What  I  wish  to  guard  my  readers  against  is  the  habit,  which  has  been  handed  down 
to  us  from  early  times,  of  regarding  all  inflammations  of  the  eye  as  necessarily  to  be 
treated  by  depletion,  leeches,  and  low  diet.  The  very  reverse  of  this  is  the  truth. 
The  popular  notion  that  a  leech  or  two  to  the  temples,  and  a  purgative,  must  needs 
cut  short  an  attack  of  inflammation  in  the  eye  is  shared  by  only  too  many  of  the 
old  school  of  practitioners.  In  young  children  especially  such  treatment  is  most 
mischievous.  From  the  age  of  one  or  two  years  up  to  puberty,  ulceration  of  the 
cornea  is  what  we  have  most  to  fear,  and  this  is  sometimes  attended  with  so  slight 
a  degree  of  redness  of  the  conjunctiva  and  sclerotic,  that  it  is  important  for  the 
surgeon  to  be  aware  of  this  fact,  and  not  to  overlook  slight  attacks  of  ophthalmia 
in  such  subjects,  but  in  every  case  to  look  carefully  to  the  condition  of  the  cornea. 

While  I  so  strongly  insist  on  the  great  importance  of  general  ti-eatment  in 
ophthalmia,  I  by  no  means  exclude  the  use  of  local  remedies.  Where  much  in- 
tolerance of  light  exists,  a  small  bhster  to  the  temple,  or  the  application  of  tincture 
of  iodine  to  the  skin  of  the  upper  lid,  will  often  afford  great  and  immediate  relief. 
Bathing  the  eyes  night  and  morning  with  warm  water  is  of  great  use  in  some 
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irritable  patients;  while  in  other  cases  the  use  of  cold  water  is  indicated.  Those 
persons  es[»ecially  who  have  induced  a  congested  state  of  the  conjunctival  vessels  by- 
prolonged  exposure  to  artificial  light,  are  often  greatly  relieved  by  a  plentiful  sluicing 
of  the  closed  lids  with  cold  water  night  and  morning.  Where  there  is  agglutination 
of  the  lids  during  sleep,  a  little  vaseline  may  be  smeared  on  the  eyelashes  at  bed- 
time. Weak  solutions  of  acetate  of  lead  or  alum,  or  zinc-sulphate  (^  grain  to  1  grain 
to  an  ounce  of  distilled  water)  are  useful  in  chronic  cases  ;  but  they  should  be  used 
sparingly,  and  never  for  too  long  a  time.  After  a  few  days  they  should  be  left  off, 
and  the  part  allowed  to  recover  its  natural  tone,  the  stimulant  being  resumed  if 
necessary ;  but  it  should  never  be  uninterruptedly  continued  for  weeks  or  even 
months,  as  patients  are  only  too  fond  of  doing. 

There  are  certain  forms  of  ophthalmia  which  present  such  distinctive  charac- 
teristics that  they  are  very  properly  known  by  special  names.  Such  are  the 
Catarrhal,  the  Purulent  (including  the  Infantile  and  the  Gonorrho'.al  forms),  the 
Pustular,  and  the  Chronic.  The  disease  commonly  termed  Scrofulous  Ophthalmia 
should  rather  be  classed  among  the  diseases  of  the  cornea ;  and  the  same  may  be 
said  of  the  Exanthematous  ophthalmia  of  authors  ;  for  it  is  the  cornea  which  chiefly 
suffers,  either  by  ulceration  or  sloughing,  in  consequence  of  the  low  state  of  vitality 
following  the  various  forms  of  exanthematous  disease.  The  term  chronic,  although 
of  course  applicable  to  any  slow  and  protracted  form  of  disease,  when  applied  to 
oiahthalmia  is  usually  understood  to  mean  an  affection  of  the  palpebral  conjunctiva, 
the  caruncle  and  semilunar  fold,  and  the  margin  of  the  lids,  which  is  either  developed 
as  an  independent  disease,  or  remains  as  a  sequela  of  an  acute  attack  of  catarrhal  or 
purulent  inflammation. 

Catarrhal  Ophthalmia, 

This  is  commonly  caused  by  exposure  to  draughts  of  cold  air,  but  it  is  by  no 
means  limited  to  the  cold  season  of  the  year.  It  frequently  attacks  large  numbers 
of  persons  during  the  extreme  heat  of  July  or  August,  especially  if,  as  often  happens, 
an  east  wind  prevails  at  the  same  time. 

A  well-marked  case  of  catarrhal  ophthalmia  presents  the  following  appearances  : 
the  cornea  is  quite  clear,  and  vision  is  unimpaired,  or  only  occasionally  obstructed 
by  the  passage  of  thickened  muoug  across  the  area  of  the  pupil.  The  conjunctiva  of 
the  lids  is  redder  than  natural,  and  the  injection  is  particularly  marked  at  the  point 
of  reflection  of  the  conjunctiva  from  the  lower  lid  to  the  globe.  The  semilunar  fold 
and  caruncle  are  red  and  much  swollen,  especially  the  former,  and  this  enlargement 
of  the  semilunar  fold  often  remains  long  after  all  other  traces  of  the  ophthalmia 
have  subsided.  The  surface  of  the  globe  presents  a  network  of  vessels  which 
gradually  becomes  less  marked  as  it  approaches  the  cornea.  In  some  cases  the 
sclerotic  is  involved,  and  then  the  peculiar  pink  zone  is  seen  reaching  close  up  to  the 
margin  of  the  cornea. 

A  peculiar  characteristic  of  true  catari'hal  ophthalmia  is  the  existence  of  numerous 
red  blotches  at  various  parts  of  the  network  of  vessels,  caused  by  some  of  these 
having  given  way  and  allowed  their  blood  to  become  extra vasated.  The  extravasa- 
tions vary  much  in  size ;  some  are  as  small  as  a  pin's  head,  others  almost  equal  the 
breadth  of  the  cornea. 

At  the  commencement  of  the  attack  there  is  little  increase  of  secretion ;  subse- 
quently, mucous  secretion  sets  in,  which  in  some  cases  becomes  so  profuse  as  to 
make  the  surgeon  suspect  that  the  case  may  be  one  of  true  purulent  ophthalmia. 

There  is  usually  no  acute  pain  in  common  catarrhal  inflammation ;  but  a  sense 
of  weight  and  stiffness  in  the  lids,  and,  as  the  disease  advances,  the  enlargement  of 
the  vessels  suggests  to  the  patient  the  notion  of  sand  or  some  other  foreign  substance 
between  the  lids  and  the  globe. 

When  the  sclerotic  is  much  involved,  there  is  usually  intolerance  of  light,  and 
much  secretion  of  tears,  and  pain  either  of  a  dull  aching  or  of  an  acute  darting 
character.  The  upper  lid,  too,  frequently  becomes  cedematous  in  cases  of  this  mixed 
kind  of  sclerotic  and  conjunctival  inflammation,  and  the  infiltration  of  the  subcon- 
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.junctival  cellular  tissue  raises  the  conjunctiva  above  the  level  of  the  coi'nea,  so  as 
even  sometimes  to  overlap  its  margin.  This  elevated  condition  of  the  inflamed  con- 
junctiva is  termed  Chemosls. 

I  need  hardly  say  that  a  patient  who  is  the  subject  of  catarrhal  ophthalmia  is 
frequently  disordered  in  general  health,  with  confined  bowels  and  disturbed  digestive 
functions,  and  may  requii'e  appropriate  treatment  by  internal  medicines;  but  very 
often  the  ophthalmia  comes  on  without  any  general  ailment,  and  seems  a  purely 
local  affection,  even  limiting  itself  in  some  instances  to  one  eye. 

Treatment. — When  the  ophthalmia  is  unattended  with  constitutional  disturbance, 
and  is  confined  to  the  conjunctiva,  the  local  application  of  nitrate  of  silver  in  solution 
may  be  regarded  almost  as  a  sj^ecific.  It  should  be  used  in  the  proportion  of  two 
grains  to  the  ounce  of  distilled  water,  and  dropped  upon  the  surface  of  the  eye  twice 
or  thrice  a  day,  the  conjunctiva  being  cleansed,  by  bathing  it  with  warm  Avater, 
before  each  application  of  the  drops.  At  bedtime  the  eyelashes  should  be  anointed  with 
a  little  vaseline.  Care  must  be  taken  not  to  continue  the  use  of  the  drops  too  long 
lest  the  conjunctiva  should  become  bronzed,  on  which  account  zinc  sulphate  is  ])re- 
ferable.  After  being  used  for  a  week,  they  may  be  omitted  for  a  couple  of  days,  and 
then  resumed  as  before,  if  the  inflammation  appears  unsubdued ;  but  often  it  -will  be 
sufficient,  after  a  week's  application  as  above  described,  to  use  the  drops  for  a  few 
days  longer  once  a  day.  In  uncomplicated  cases,  ten  days  or  a  fortnight  will  suffice 
for  the  cure;  but,  if  the  disease  spreads  to  the  sclerotic  and  cornea,  the  nitrate  of 
silver  must  be  omitted.  The  caruncle  and  semilunar  fold  are  the  last  to  recover  their 
healthy  condition  after  an  attack  of  catarrhal  ophthalmia.  I  have  said  that  the 
treatment  by  nitrate  of  silver  is  to  be  adopted  when  the  inflammation  is  limited  to 
the  conjunctiva  :  and  it  is  from  want  of  attention  to  this  point  that  so  much  mischief 
is  constantly  done.  Whenever  the  sclerotic  is  much  inflamed,  and,  still  more  when- 
ever the  cornea  is  in  the  least  degree  implicated,  nitrate  of  silver  does  nothino-  but 
harm, 

PHLYCTyENULAR    OR     PuSTULAR    OPHTHALMIA. 

This  is  a  very  common  form  of  ophthalmia,  especially  among  children  and  young 
persons.  It  is  characterised  by  little  reddish  elevations  on  the  conjunctiva,  close  to 
the  edge  of  the  cornea,  each  siu-rounded  by  a  plexus  of  blood-vessels.  The  centre  of 
the  little  elevations  is  less  vascular,  and  therefore  whiter,  than  the  base,  and  hence 
their  appearance  is  a  good  deal  like  that  of  a  pustule.  When  only  one  or  two  of  these 
so  called  phlyctenules  are  present,  they  are  usually  found  upon  the  equator  of  the  eye- 
ball ;  but  sometimes  they  are  more  numerous,  and  almost  surround  the  coz'nea.  Two 
forms  are  distinguishable,  one  in  which  the  phlypteenules  are  attended  with  little 
pain,  or  intolerance  of  light,  unless  the  sclei-otic  be  also  inflamed;  another  marked 
by  great  intolerance  of  light,  pain,  lacrymation,  and  spasm  of  eyelids. 

Unless  there  be  some  derangement  of  tl]egei;ieral  health,  the  treatment  of  pustular 
ophthalmia  is  very  simple,  but  relapses  are  frequent.  When  there  is  little  or  no 
intolerance  of  light,  weak  astringent  solutions  of  one  of  the  metallic  salts,  as  zinc 
sulphate  or  alum,  are  useful ;  they  should  be  dropped  into  the  eye  twice  a  day;  but 
in  neurotic  cases,  where  intolerance  of  light  is  a  conspicuous  feature,  atropine  may  be 
advantageously  combined  with  the  astringent  drop. 

Some  pi'actitioners  attach  gieat  value  to  the  local  application  of  calomel  in  these 
affections.  The  calomel,  which  should  be  very  finely  powdered,  is  to  be  jerked  on  to 
the  surface  of  the  eye  from  a  small  camel's-hair  brush.  Others  esteem  hit^hly  an 
ointment  prepared  by  thoroughly  mixing  the  amorphous  yellow  merciuial  oxide  with 
vaseline  in  the  proportion  of  gr,  xxx.  of  the  former  to  ^j  of  the  latter.  Neither 
should  be  used  whilst  there  is  much  vascvilarity,  light-shyness,  or  lacrymation.  If  as 
often  occurs,  the  overflowing  tears  scald  the  skin  of  the  eyelids  and  cheek  these 
should  be  anointed  with  a  small  quantity  of  vaseline,  or  the  benzoated  zinc  oxide 
ointment  (Ph.  B.) 

The  health  is  usually  deranged.  Children  with  phlyctasnular  ophthalmia  are 
usually  feeble,  often  convalescent  from  some  seyere  illness.    A  general  tonic  treatment 
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is  therefore  desirable.  Cod-liver  oil  and  iron  are  most  useful.  The  intense 
intolerance  of  light  often  leads  to  the  child  being  secluded  in  a  close  dark  room,  and 
if  taken  out,  its  eyes,  and  sometimes  the  whole  head,  are  enveloped  in  wraps.  This 
has  the  injurious  tendency  of  making  such  patients  still  more  weakly,  and  of  fostering 
the  intolerance  of  light.  The  room  should  not  be  very  dark  ;  daily  outdoor  exercise 
when  the  weather  is  favourable  should  be  enjoined ;  all  wraps  should  be  removed 
from  the  eyes ;  a  narrow  shade  standing  straight  off  fi'om  the  forehead  will  give  all 
necessary  protection. 

Purulent  Ophthalmia. 

(Supjnirative  Ophthalmia ;  Ophthalmo-blenorrhcBa ;  Conjunctivitis  puro-mucosa  ;   Ophthalmia 
contagiosa ;  Egyptian  Ophthalmia ;  Ophthalmia  belUca  ;  Military  Ophthalmia.') 

On  arriving  at  the  consideration  of  this  form  of  ophthalmia,  we  must  no  longer 
confine  our  attention  to  the  conjunctiva ;  for,  although  it  is  in  this  tissue  that  the 
disease  commences,  it  derives  all  its  importance  from  the  fact  that  the  cornea  is  liable 
to  become  involved.  Much  has  been  written  upon  the  essential  difierences  subsisting 
between  the  common  purulent  ophthalmia  of  adults,  that  affecting  infants,  the 
Egyptian,  and  the  gonorrhceal  ophthalmia  ;  but  these  various  forms,  in  certain  stages 
of  their  progress,  often  resemble  each  other  very  closely,  so  that  a  severe  case  of 
common  pm-ulent  ophthalmia  cannot  be  distinguished  from  one  of  gonorrhceal  origin  ; 
and  the  purulent  secretion  from  the  eye  of  an  infant  suffering  from  ophthalmia 
neonatorum,  if  applied  to  the  eye  of  an  adult,  may  set  vip  all  the  phenomena  of  the 
truly  gonorrhceal  foi'm.  We  must  not  expect,  therefore,  to  be  able  in  every  instance 
to  say  with  certainty,  the  first  time  a  patient  comes  before  us,  '  This  is  simple 
purulent  ophthalmia ; '  or,  '  This  is  of  gonorrhceal  oiigin ; '  we  must  wait  until  we 
have  had  time  to  watch  the  progress  of  the  case. 

If  a  patient  presents  himself  in  an  early  stage  of  purulent  ophthalmia,  we  may, 
as  I  have  said,  be  unable  to  distinguish  the  disease  from  the  simple  catarrhal  form  ; 
but  should  the  purulent  ophthalmia  have  reached  its  height,  w-e  should  find  the 
following  appearances. 

The  patient  is  generally  pale  and  depressed  ;  the  lids  are  of  a  dull  red,  inclining 
to  purple  ;  they  are  swollen  and  oedematous,  often  to  such  an  extent  as  to  prevent 
the  patient  separating  their  margins  in  the  smallest  degree.  "When  the  surgeon 
draws  them  apart,  thick  yellow  secretion  oozes  from  the  conjunctival  surface,  and  if 
allowed  to  diy,  forms  a  crust,  which  almost  hides  the  eyelashes  from  view.  The 
inability  to  open  the  eyes  very  naturally  induces  the  patient  to  believe  that  he  is 
blind,  and  this  belief  tends  still  fm^ther  to  depress  him  both  in  body  and  mind.  To 
separate  the  lids,  to  cleanse  the  cornea  from  the  secretion  which  overspreads  it,  and 
thus  to  give  the  patient  a  glimpse  of  siu-rounding  objects,  is  often  the  best  means  of 
raising  his  general  powers. 

In  a  case  of  extreme  inflammation  such  as  now  being  described,  the  conjunctiva 
covering  the  globe  is  reddened,  infiltrated  with  serum,  and  raised  to  a  considerable 
extent  above  the  surface  of  the  sclerotic.  This  is  especially  the  case  immediately 
around  the  cornea,  the  conjunctiva  being  thrown  up  into  a  wall  which  overlaps  the 
corneal  margin.  This  raised  condition  of  the  inflamed  conjunctiva  constitutes  what 
is  termed  chemosis,  a  very  characteristic  mark  in  this  and  other  forms  of  severe 
inflammation.  In  exploring  the  surface  of  the  cornea,  the  surgeon  shoidd  not  content 
himself  with  merely  cleansing  it  from  secretion  by  means  of  a  bit  of  wetted  lint  or 
sponge  ;  but  with  a  probe  or  little  spatula  he  should  carefully  lifb  up  the  overlapping 
portion  of  the  chemosis,  in  search  of  any  hidden  ulcer ;  for  it  is  at  the  extreme 
edge  of  the  cornea  that  the  ulceration  set  in,  which  may  eventually  go  on  to 
perforation. 

The  milder  cases  of  puriilent  ophthalmia  stop  short  of  the  ulcerative  stage  ;  and 
under  appropriate  treatment  the  puriform  secretion  ceases,  the  conjunctiva  gradually 
loses  its  unnatural  vascularity,  and  regains  its  healthy  aspect. 

The  severer  cases  terminate  either  in  ulceration  or  slough  of  the  cornea.     The 
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ulceration  usually  begins,  as  I  have  said,  at  the  corneal  margin,  and  as  it  extends 
assumes  the  form  of  a  more  or  less  deep  crescentic  groove.  Then  the  ulcer  perforates 
the  cornea  at  some  point,  and  a  portion  of  iris  prolapses,  producing  the  appearance  of 
a  small  dark-coloured  nodule  at  the  bottom  of  the  ulcer. 

Of  course  any  protrusion  of  the  iris  must  cause  deformity  of  the  pupil,  which 
becomes  pear-shaped,  oval,  or  reduced  to  a  narrow  slit,  in  proportion  to  the  amount 
of  iris  which  has  escaped  through  the  iilcer.  Sometimes  the  ulceration  spreads  as  a 
deep  groove  quite  around  the  margin  of  the  cornea,  so  as  to  isolate  its  central  portion, 
which  stands  out  in  relief,  cloudy  or  wholly  opaque.  Eventually  this  central  portion 
becomes  involved  in  the  ulcerative  process,  and  then  the  whole  cornea  becomes  thinned 
so  as  to  yield  to  the  pressure  of  the  contents  of  the  globe,  and  forms  a  bulging  mass 
made  up  of  the  remains  of  the  corneal  tissue,  between  the  fibres  of  which  dark-coloured 
portions  of  exposed  iris  protrude.  At  a  later  period  the  surface  becomes  traversed  by 
ramifying  blood-vessels.  This  wholesale  destruction  of  the  cornea,  however,  rarely 
occurs  except  in  cases  of  gonorrhceal  inflammation.  Sometimes  purulent  ophthalmia, 
instead  of  inducing  ulceration,  ends  in  sloughing.  In  that  case  the  chemosed  con- 
junctiva encroaches  a  good  deal  upon  the  surface  of  the  cornea;  the  latter  becomes 
hazy,  then  opaque  and  yellowish,  and  quite  dull  on  the  surface ;  at  last  it  looks 
almost  like  a  piece  of  wash-leather,  then  softens  and  comes  away  in  shreds  ;  the  whole 
iris  bulges  forwards,  and  becomes  coated  with  a  fibrous  exudation,  which  eventually 
transforms  the  part  into  a  staphyloma. 

Purulent  ophthalmia  can  undoubtedly  be  transferred  from  one  eye  to  another  by 
contact  with  the  secretion.  Patients  therefore  should  be  cautioned  on  this  point,  as 
also  their  nurses  or  attendants.  It  seems  probable  that  in  hot  countries,  where  this 
ophthalmia  is  very  prevalent,  the  flies  act  as  propagators  of  the  disease.  The  dust 
also  of  those  countries,  by  keeping  the  conjunctiva  in  a  state  of  chronic  irritation,  no 
doubt  predisposes  to  the  attack.  In  England  the  disease,  like  the  common  catarrhal 
form,  is,  I  think,  most  frequent  during  the  extreme  heat  which  sometimes  visits  us  in 
July  or  August,  if  it  be  attended,  as  is  often  the  case,  with  an  east  wind. 

Treatment. — Although  the  moi-e  rational  practice  of  the  present  day  has  effected 
a  vast  reform  in  the  treatment  of  so-called  inflammatory  diseases,  both  internal  and 
external,  the  force  of  old  prejudice  and  habit  has,  to  a  great  extent,  prevented 
medical  men  from  applying  the  same  reasoning  and  common  sense  to  the  treatment  of 
eye-diseases  which  they  apply  to  those  of  other  organs  of  the  body.  And,  indeed,  if  a 
practitioner,  unaccustomed  to  meet  with  ophthalmic  cases,  turns  in  his  difficulty  to 
many  a  work  of  high  authority,  he  finds  such  a  system  of  depletion  recommended  for 
purulent  ophthalmia  as  is  positively  frightful. 

Purulent  ophthalmia,  in  its  severe  form,  is  usually  met  with  in  patients  who  are 
irritable,  pale,  and  depressed ;   depletion  is  therefore  inadmissible. 

If  the  patient's  bowels  have  been  well  relieved,  the  first  requisite  is  usually  a 
narcotic  at  bedtime.  I  almost  always  give  tincture  of  hyoscyamus,  tr^xxv.,  or  3ss., 
or  even  3j  in  camphor-mixture,  unless  the  patient  has  been  habituated  to  the  use  of 
opium,  when  a  moderate  dose  of  that  drug  may  be  preferable.  It  is  not  easy  to  lay 
down  positive  rtiles  for  diet,  but  it  should  be  such  as  is  best  calculated  to  keep  the 
patient's  vital  powers  to  the  level  of  ordinary  health  ;  as  much  of  plain  nutritious 
food  being  taken  as  the  stomach  can  digest,  and  just  such  an  amount  of  stimulants 
as  will  aid  digestion,  and  maintain  the  due  vigour  of  the  circulation.  Quinine  is 
almost  always  iiseful  in  suitable  doses.  In  short,  ulceration  and  sloughing  of  the 
cornea  should  be  combated  or  guarded  against,  just  on  the  same  principles  as  those 
destructive  processes  would  be  combated  in  any  other  tissue  of  the  body.  To  a  deli- 
cate, ill-fed,  over- worked  woman,  attacked  with  acute  purulent  ophthalmia,  it  may 
be  necessary,  in  addition  to  a  little  beer  at  her  dinner,  to  order  a  glass  of  wine  twice 
or  thrice  a  day.  To  a  person  in  a  comfortable  position  in  life,  the  ordinary  amount 
of  stimulants  may  be  amply  sufficient,  while,  with  one  habitually  intemperate  a 
considerable  diminution  of  the  accustomed  quantity  may  really  effect  the  desired 
object,  by  avoiding  that  after-depression  of  the  nervous  system  which  invariably 
follows  over-indulgence  in  diink. 
Vol.  II.  C 
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The  local  treatment  of  purulent  ophthalmia  consists  in  the  frequent  employment 
of  astringents,  such  as  alum,  nitrate  of  silver,  or  tannin,  dissolved  in  distilled  water. 
The  alum  may  be  used  in  the  proportion  of  four  grains  to  the  ounce  of  distilled  water, 
dropped  into  the  eye,  every  hour  during  the  day,  and  as  often  during  the  night  as  is 
compatible  with  the  patient's  rest.  Where  the  surface  of  the  globe  can  be  well 
exposed  by  drawing  down  the  lower  lid,  it  may  suffice  to  squeeze  the  lotion  over  it 
from  the  rag  or  a  fine  sponge.  If  there  be  so  much  swelling  of  the  lids  as  to  make  it 
impossible  to  expose  the  surface  of  the  globe,  the  lotion  must  be  injected  beneath  the 
lids  with  a  syringe,  first  throwing  in  a  little  warm  water  to  clear  away  the  discharge. 
As  the  case  improves,  the  lotion  may  be  used  less  frequently,  every  two  or  three 
hours.  If  nitrate  of  silver  be  employed,  it  should  be  in  the  proportion  of  three  or 
four  grains  to  the  ounce,  and  be  dropped  upon  the  surface  of  the  globe  three  or  four 
times  a  day,  after  syringing  away  the  discharge  with  a  little  warm  water.  Or  the 
surface  of  the  conjunctiva  may  be  brushed  once  a  day  with  a  solution  of  silver  nitrate  of 
the  strength  of  gr.  v.  to  ^j  of  water.  Tannin  dissolved  in  distilled  water  may  be  used 
as  a  substitute  for  the  alum.  Strong  solutions  of  these  astringents  should  be  used  at 
longer,  weaker  at  shorter  intei'vals.  In  some  severe  cases  which  assume  the  violence 
of  the  gonorrhoeal  form,  ulceration  rapidly  extends  along  the  edge  of  the  cornea— 
usually  the  lower  edge— in  the  form  of  a  deep  crescentic  groove.  Unless  speedily 
arrested,  it  penetrates  the  thickness  of  the  cornea,  and  if  the  opening  into  the  anterior 
chamber  be  large,  so  much  of  the  iris  may  prolapse  as  greatly  to  diminish,  or  wholly 
to  annihilate,  the  pupillary  aperture.  In  such  cases  it  is  sometimes  possible  to  check 
the  spread  of  the  ulcer  by  rapidly  passing  over  its  entire  surface  a  fine  point  of 
nitrate  of  silver.  A  fine  brush  dipped  in  a  gr,  x.  to  ^j  solution  of  the  salt  is 
usually  the  best  means  of  application, 

I  need  hardly  allude  to  the  great  importance  of  pure  air  in  the  disease  now  under 
our  notice.  In  fine  weather  it  is  not  necessary,  even  during  the  acute  stage,  wholly 
to  confine  the  patient  to  the  house  :  and  when  the  ulceration  is  arrested,  and  the 
purulent  discharge  has  ceased,  careful  and  judicious  change  of  air  will  tend  more  than 
anything  else  to  remove  the  chronic  ophthalmia,  which  is  otherwise  apt  to  linger  on 
for  a  long  period. 

GONOBRH(EAL    OPHTHALMIA. 

This  disease  is  essentially  the  same  in  character  as  the  preceding ;  but  it  is  far 
more  severe  and  destructive.  It  is  caused  by  gonorrhoeal  matter  coming  in  contact 
with  the  conjunctiva;  and  among  the  more  ignorant  classes  it  is  sometimes  the  re- 
sult of  a  very  prevalent  vulgar  error — that  a  sovereign  remedy  for  sore  eyes  is  to 
bathe  them  in  the  patient's  own  urine. 

I  know  of  no  symptom  by  which  we  can  positively  distinguish  ordinary  purulent 
ophthalmia  from  the  gonorrhceal  form,  provided  the  two  diseases  are  seen  at  an  eai-ly 
stage.  Many  authors  speak  of  gonorrhceal  ophthalmia  as  almost  invariably  confining 
itself  to  one  eye  ;  but  this  is  certainly  not  the  case  ;  and  I  could  relate  many  instances 
in  which  both  eyes  were  attacked  within  a  few  days  of  each  other.  Indeed,  it  seems 
strange  that  this  is  not  the  rule  rather  than  the  exception. 

Gonorrhoeal,  like  ordinary  purulent,  ophthalmia  begins  with  redness  of  the  con- 
jimctiva,  and  a  sensation  of  sand  beneath  the  lids.  After  a  few  hours  muco-purulent 
discharge  sets  in,  and  the  ocular  portion  of  the  conjunctiva  becomes  infiltrated  with 
serum.  This  thickening  rapidly  increases  and  forms  a  chemosis,  which  is  always  a 
very  marked  symptom  in  gonorrhoeal  cases.  At  the  same  time  the  lids  become  red, 
and  so  much  swollen  that  the  patient  can  separate  them  to  only  a  very  slight  extent. 
The  cornea  becomes  hazy ;  and  at  this  stage  an  ulcer  is  almost  certain  to  be  found 
at  its  margin.  Sometimes  ulceration  begins  while  the  rest  of  the  cornea  is  still  clear  ; 
and  in  that  case  some  cai-e  is  necessary  to  detect  the  loss  of  substance.  A  thorough 
examination  of  an  eye  at  this  stage  of  the  disease  cannot  be  made  without  the  aid  of 
the  wire  speculum,  Avhich  prevents  the  swollen  conjunctiva  of  the  lids  from  bulging 
over  and  hiding  the  cornea.     If  the  margin  of  the  cornea  be  overlapped  by  chemosis. 
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a  probe  or  little  sf)atula  should  be  used  to  hold  it  aside,  while  the  surface  of  the 
extreme  edge  of  the  cornea  is  wiped  perfectly  clean  with  a  bit  of  wetted  lint  or  rag. 

Ulceration  first  attacks  the  extreme  edge  of  the  cornea,  and  extends  in  a  ci'e- 
scentic  form  until  a  considerable  portion  of  the  cornea  has  been  cut  off  from  its 
nutritive  supply,  and  then  of  coux'se  it  loses  its  vitality.  In  some  cases  I  have  seen 
the  tilceration  extend  all  round  the  corneal  margin ;  and  then  the  central  isolated  por- 
tion, having  previously  become  opaque,  has  rapidly  assumed  a  softened  pulpy  appear- 
ance, and  come  away  in  shreds.  The  chemosis,  which  has  been  so  much  dreaded 
as  the  active  agent  in  the  destruction  of  the  cornea,  is  formed  by  the  infiltration 
of  serum  from  the  overloaded  blood-vessels  into  the  subconjunctival  cellular  tissue. 

Patients  affected  with  gonorrhoeal  ophthalmia  are  almost  always  in  a  state  of 
depression,  with  weak  pulse  and  deranged  digestion.  This  condition  is  partly  due 
to  the  local  disease  itself,  and  partly  to  the  distress  of  mind  caused  by  the  fear  of 
impending  blindness.  It  seems  extraordinary  that  surgeons  of  eminence  in  times 
past  can  have  been  so  far  misled  by  theoretical  notions  about  '  inflammation  '  as  to 
have  overlooked  the  general  condition  of  these  patients,  and  to  have  treated  them 
by  frightful  bleedings,  mercury  carried  to  salivation,  and  other  depressing  means. 

In  speaking  of  purident  ophthalmia  I  have  anticipated  the  treatment  of  the 
gonorrhoeal  form.  It  is  quite  impossible  to  lay  down  positive  rules  as  applicable  to 
all  cases.  Each  case  becomes  a  study  in  itself,  and  according  to  the  patient's  consti- 
tution, habits,  station  of  life,  and  previous  treatment,  must  the  surgeon  modify  his 
plan.  To  maintain  the  digestive  functions,  to  administer  suitable  quantities  of 
nourishment,  to  sustain  the  circulation  at  a  proper  point  of  vigour,  neither  un- 
naturally exciting  it  to  hurried  action,  nor  allowing  it  to  flag,  and  so  lead  to  local 
congestion  of  blood,  and  consequent  deterioi-ation  of  tissues — to  secure  as  far  as 
possible  pure  air  at  an  equable  temperature,  to  soothe  the  nervous  system,  and 
promote  sleep  by  such  mild  narcotics  as  shall  not  confine  the  bowels  or  induce  subse- 
quent depression — such  is  the  outline  of  the  general  treatment  to  be  pursued. 

The  local  applications  I  have  already  indicated,  only  I  would  lay  still  greater 
stress,  in  cases  of  gonorrhoeal  ophthalmia,  upon  the  utility  of  nitrate  of  silver,  applied 
in  substance  to  the  conjunctiva  and  to  the  surface  and  edges  of  the  crescentic  ulcer. 
Unless  this  application  be  made  with  great  care  and  neatness  of  hand,  it  may  do 
more  harm  than  good.  A  stick  of  nitrate  of  silver  can  hardly  be  pointed  so  sharply 
as  to  answer  the  purpose,  and  a  brush  is  to  be  preferred.  The  lids  being  held  apart 
with  a  wire  speculum,  and  the  edge  of  the  cornea  haA'ing  been  wiped  clean,  the 
brush  charged  with  the  solution  of  silver-nitrate  is  to  be  lightly  passed  over  the 
Avhole  surface.  This  application  may  require  to  be  repeated  upon  the  following  day, 
but  should  not  be  persevered  in  after  the  ulceration  has  ceased  to  spread,  and  the 
puriform  character  of  the  discharge  has  ceased.  In  the  intervals  astringent  injections 
should  be  frequently  used.  The  continuous  application  of  finely  broken  ice  in  a 
small  caoutchouc  bag  is  often  of  great  sei'vice. 

Where  one  eye  only  is  affected  the  utmost  caution  should  be  observed  to  protect 
the  other  eye  from  infection.  It  may  be  covered  with  a  carefully  adjusted  compress, 
or  with  a  watchglass,  the  circumference  of  which  is  secured  to  the  skin  ai-ound  the 
orbit  with  a  circle  of  adhesive  plaster.  Where  the  chemosis  is  very  great,  it  has 
bean  advised  to  divide  the  outer  commissure  of  the  eyelids  for  the  purpose  of  lessening 
pressure.  The  writer  has  never  found  this  necessary,  and  would  prefer  the  old 
method  of  scarifying  the  oedematous  conjunctiva. 

In  spite  of  all  our  efforts  and  care,  it  must  frequently  happen  that  cases  of 
gonorrhoeal  ophthalmia  terminate  in  loss  of  sight.  For  the  disease  ofteft  occurs  in 
unhealthy  svibjects,  weakened  by  intemperance  and  debauchery,  and  who,  before 
they  apply  to  a  regular  practitioner,  have  probably  been  in  the  hands  of  quacks, 
whose  only  remedy  is  mercury,  ^till,  when  we  consider  of  what  immense  importance 
it  may  be  to  I'etain  even  a  small  portion  of  the  cornea  in  a  transparent  condition — 
thereby  enabling  the  surgeon  at  some  future  time  to  make  an  artificial  pupil,  and 
so  rescue  the  patient  from  blindness — we  ought  never  to  give  up  a  case  of  gonorr-hceal 
ophthalmia  so  long  as  any  portion  of  one  cornea  retains  its  vitality. 

c2 
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Granular  Conjunctiva. 
(^Granular  Lids;   Trachoma.) 

One  of  the  most  seriovis  sequelae  of  purulent  ophthalmia,  whether  of  the  simple  or 
the  gonorrhoeal  form,  is  that  condition  of  the  conjunctiva  termed  'granular.' 
During  the  progress  of  purulent  ophthalmia,  the  palpebral  conjunctiva,  when  cleansed 
from  secretion,  appears  villous ;  and,  after  the  purulent  discharge  has  ceased,  this 
condition  of  the  membrane  goes  on  increasing,  until  its  surface  resembles  that  of  a 
granulating  ulcer.  The  so-called  '  granulations,'  however,  are  in  reality  the  follicles 
and  papillae  of  the  conjunctiva,  enlarged  by  inflammatory  deposits.  The  firmness  and 
solidity  of  these  '  granulations '  vary  much  in  different  subjects.  "When  hard,  and 
of  considerable  size,  they  cause  irritability  and  blinking  of  the  lids,  and  lacrymation, 
and  after  a  time  the  cornea,  especially  its  upper  half,  becomes  hazy,  and  is  traversed 
by  numerous  large  vessels  forming  in  some  cases  a  complete  network,  and  giving  an 
almost  fleshy  aspect  to  the  part  (pannus). 

Tf'eatment. — The  granulations  were  long  since  recognised  as  causing  by  their  fric- 
tion the  chronic  inflammation  and  vascularity  of  the  cornea  ;  and  accordingly,  a  great 
variety  of  plans  have  at  various  times  been  adopted  for  removing  the  granulations 
and  restoring  smoothness  to  the  palpebral  conjunctiva.  Complete  excision  with  the 
knife  or  scissors,  the  rapid  action  of  escharotics,  and  the  more  gradual  wasting  by 
means  of  astringents,  have  all  in  turn  been  employed  against  granular  lids. 

Effectually  to  cut  away  the  granulations  requires  such  extensive  removal  of  the 
palpebral  conjvmctiva  as  is  likely  to  induce  permanent  curving  of  the  tarsus  and  con- 
sequent entropion  ;  and  the  same  result  may  follow  the  free  employment  of  nitrate  of 
silver.  The  ordinary  astringent  lotions  of  akim,  tannin,  &c.,  are  powerless  in  the 
more  severe  cases.  I  have  seen  much  benefit  from  the  acetate  of  lead,  applied  by 
dusting  it,  in  fine  powder,  over  the  everted  lid.  This  causes  a  good  deal  of  pain  at 
the  time,  but  afterwards  gives  decided  relief,  apparently  by  mechanically  filling  up 
the  intei-stices  of  the  elevations,  and  so  producing  a  smooth  surface  for  the  eyeball  to 
move  upon.  The  salt  as  it  slowly  dissolves,  seems  also  to  exert  an  astringent  effect 
upon  the  vessels  of  the  enlarged  follicles  and  papillae,  and  so  to  diminish  their  bulk. 
But  the  most  effectual  means  I  have  ever  tried  for  removing  granulations  is  the  un- 
diluted liquor  potassae,  applied  by  dabbing  it  upon  the  everted  lids,  on  which  it  seems 
to  act  by  chemically  saponifying  and  dissolving  away  the  hypertrophied  tissue.  The 
application  may  be  repeated  at  intervals  of  a  few  days ;  and  six  or  seven  weeks  of 
this  treatment  will  sometimes  suffice  to  remove  the  granulations,  and,  at  the  same  time, 
to  restore  a  considerable  degree  of  clearness  to  the  cornea ;  or  the  everted  eyelids  may  be 
brushed  with  a  strong  solution  of  silver  nitrate,  grains  x.  to  ^j,  the  excess  being  im- 
mediately washed  off"  with  a  current  of  tepid  water  in  which  a  little  sodium  chloride 
has  been  dissolved,  or  the  granulations  may  be  rubbed  with  a  smooth  crystal  of  cop- 
per sulphate.     This  should  be  repeated  at  intei-vals  of  three  or  four  days. 

But,  every  now  and  then,  cases  are  met  with  in  which  the  cornea  is  so  opaque, 
and  so  traversed  by  large  blood-vessels,  as  to  prevent  useful  vision,  even  when  the 
granular  state  of  the  lids  has  been  almost  subdued.  Such  instances  of  opaque  and 
vascular  cornea  follow  severe  purulent  ophthalmia,  especially  the  form  so  common  in 
the  East,  and  known  to  us  as  Egyptian  ophthalmia.  Cases  of  almost  equal  opacity 
are  met  with  at  our  London  hospitals  among  the  more  destitute  Irish  patients.  It 
appears  that  a  very  severe  form  of  pui-ulent  ophthalmia  is  sometimes  epidemic  in  cer- 
tain districts  of  Ireland,  rivalling  in  virulence  the  disease  of  tropical  countries.' 

Patients  who  have  been  a  long  time  suffering  from  granular  lids  in  a  severe  form 
are  almost  invariably  out  of  health  ;  often  reduced  by  the  violent  courses  of  medicine 

1  Power,  iu  a  pamphlet  on  the  Egyptian  Ophthalmia,  published  in  ISOo,  describes  a  species 
of  the  same  disease  as  being  '  frequently  preyalent  among  the  Irish  peasantry,  and  considered 
by  them  to  be  infectious.'  See  also  a  paper  by  Wilde  iu  the  London  Journal  of  Medical 
Science,  vol.  iii.  1851. 
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they  have  undergone,  and  with  the  eyes  in  an  irritable  condition  from  long-continiied 
use  of  caustic  applications.  To  place  such  patients,  if  possible,  in  a  pure  and  bracing 
air,  and  to  improve  their  general  health  by  suital:)le  tonics,  will  be  the  first  indications 
for  treatment.  In  this  way  considerable  improvement  may  be  induced  both  in  the 
condition  of  the  lids  and  of  the  cornea  ;  but  there  will  still  remain  certain  inveterate 
cases,  incurable  by  any  ordinary  treatment,  either  local  or  general.  They  usually 
present  a  granular  condition  of  the  palpebral  conjunctiva;  this,  however,  may  have 
been  got  rid  of,  or  greatly  subdued,  by  treatment  :  the  characteristic  sign,  which  makes 
the  disease  so  formidable,  is  the  haziness  and  vascularity  of  the  cornea. 

We  will  suppose  a  case  in  which  the  granular  condition  of  the  lids  has  been  par- 
tially or  wholly  cured,  and  the  general  health  restored  :  but  where,  after  exhausting 
every  resource  of  his  art,  the  surgeon  still  finds  the  patient's  cornese  permanently 
opaque,  and  traversed  in  all  directions  by  vessels,  vision  being  limited  to  the  mere 
recognition  of  large  objects.  There  may  be  every  reason  to  believe  that  the  tissues 
of  the  eye  posterior  to  the  cornea  still  remain  healthy,  and  yet  the  condition  of  the 
latter  destroys  all  hope  of  good  vision  being  regained. 

For  such  desperate  cases  a  seemingly  desperate  remedy — inoculation — has  been 
proposed,  consisting  in  the  production  of  a  fresh  attack  of  purulent  ophthalmia  by 
applying  to  the  conjunctiva  some  morbid  secretion  from  the  eye  of  a  patient  suffering 
under  the  acute  form  of  that  disease. 

This  treatment  was  extensively  tried  in  Germany  several  years  ago,  but  seems  to 
have  fallen  into  disuse.  Its  advocates  asserted  that  purulent  ophthalmia,  thus  pro- 
duced in  an  eye  which  had  previously  undergone  the  disease,  would  cause  a  wasting 
of  the  vessels  overspreading  the  cornea,  and  ultimately  restore  its  transparency. 
There  seemed  however  a  great  risk  of  the  second  attack  proving  as  severe  as  the  first, 
and  ending  in  destru.ctive  ulceration  of  the  cornea  ;  and  the  fact  of  the  inoculation 
serving  to  keep  up  and  perpetuate  a  dangerous  and  contagious  disease,  also  operated 
with  many  surgeons  as  a  reason  for  wholly  discountenancing  the  practice.  These 
considerations  for  some  time  induced  me  to  abstain  from  the  experiment.  I  had  seen 
cases  in  which  inoculation  was  followed  by  perforating  ulcer  of  the  cornea ;  but,  at 
the  same  time,  I  had  seen  others  in  which  considerable  clearing  of  previously  opaque 
cornese  took  place  without  any  ulceration  whatever. 

The  first  case  in  which  I  tried  inoculation  was  one  which  seemed  peculiarly  suitable  for 
it.  The  patient,  a  discharged  soldier,  was  in  good  general  health,  hut  quite  helpless  in  con- 
sequence of  the  state  of  his  cornese.  They  were  so  hazy  that  the  position  of  his  pupils  could 
not  be  traced,  and  were  traversed  in  every  direction  by  vessels.  He  had  perception  of 
reflected  light  and  colours,  hut  could  not  distinguish  a  hand  from  a  sheet  of  paper,  except  by 
the  difference  of  tint.  Although  the  granvUar  state  of  the  lids  had  been  nearly  subdued,  the 
condition  of  the  cornese  diu-ing  three  years  had  been  proof  against  every  mode  of  treatment. 

Some  pus  from  the  eye  of  a  patient  with  purident  ophthalmia  was  applied  to  each  con- 
junctiva. Intense  inflammation  set  in,  and  on  the  third  day  there  was  already  chemosis 
with  thick  pm-ulent  discharge.  A  week  later  both  cornese  were  so  covered  with  a  yellowish 
flocculent  layer  as  to  appear  to  he  in  a  state  of  complete  slough.  This  substance,  however,  in 
the  course  of  a  few  days,  had  disappeared,  and  the  cornese  were  foimd  to  he  entire,  presenting 
a  somewhat  translucent  aspect,  although  the  chemosis  and  discharge  still  continued.  As  no 
local  application  except  cold  water  was  permitted,  and  no  astringent  used  to  control  the 
discharge,  it  continued  in  a  slight  degree  for  some  months.  Meantime  the  cornese,  as  they 
became  clearer,  presented  hut  few  traces  of  the  vessels  by  which  they  had  been  so  plentifully 
traversed.  Six  months  after  inoculation  the  patient  could  recognise  features  at  a  distance  of 
twelve  feet,  and  with  perfect  security  could  go  about  the  streets  of  London  alone.  There 
still  remained  such  a  degree  of  haziness  about  the  centre  of  each  cornea  as  prevented  him 
from  reading  ordinary  type,  No.  16  of  Jaeger's  specimens  being  the  smallest  characters  he 
could  readily  make  out. 

I  have  since  used  inoculation  repeatedly,  and  so  many  cases  have  been  reported 
by  others,  that  I  should  not  have  quoted  this  single  case,  except  on  account  of  its 
bearing  upon  a  point  which  I  think  has  not  been  sufficiently  attended  to,  namely, 
the  varying  results  of  inoculation  in  respect  of  its  inducing  corneal  ulceration. 

The  vitality  of  the  cornea  is  put  to  a  very  severe  test  when  the  suppurative 
inflammation  sets  in  with  such  intensity  as  is  exemplified  in  the  case  just  mentioned. 
If  the  cornea  be   abundantly  supplied  with  blood  by  vessels  traversing  it  in  every 
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direction,  it  will  probably  resist  both  ulceration  and  sloughing  ;  whereas,  a  simple 
opaque  and  non-vascular  cornea  may  be  destroyed,  or  at  least  perforated,  on  account 
of  mere  deficiency  of  blood-supply.  Inoculation  should  therefore  never  be  practised, 
unless  the  entire  cornea  is  pervaded  with  blood-vessels.  The  abundant  vessels  which 
had  prevented  the  cornea  duly  performing  its  function  of  transmitting  light,  serve  to 
keep  it  alive  while  the  inflammatory  stage  is  going  on,  and  so  enable  it  eventually 
to  recover  its  transparency  and  usefulness.  The  very  circumstance,  therefore,  of  the 
cornea  being  in  a  hypersemic  condition  is  favourable,  as  regards  its  ability  to  support 
the  violent  means  employed  for  the  restoration  of  its  transparency. 

Those  who  for  the  first  time  resort  to  inoculation  in  a  case  of  corneal  opacity, 
resulting  from  bygone  purulent  ophthalmia,  will  probably  be  dismayed  when  they 
witness  the  immediate  lesult  of  their  experiment ;  and  will  give  up  the  cornea  for 
lost  when  they  see  it  overlapped  and  nearly  hidden  by  chemosis,  and  catch  a  glimpse 
of  its  dead-yellow,  slough-like  surface.  This,  however,  becomes  detached,  and 
leaves  beneath  it  a  ti-anslucent  cornea,  which,  provided  it  has  been  well  nourished 
with  blood,  may  gradually  advance  in  clearness,  until  it  almost  loses  the  marks  of 
its  former  degeneration, 

Thi-oughout  the  treatment  no  attempt  is  to  be  made  to  arrest  the  discharge,  cold 
water  only  being  used  as  an  external  application  in  cleansing  the  eye.  The  patient 
should  be  allowed  a  nutritious  diet,  and  on  no  account  undergo  depletion. 

Even  under  the  most  favourable  conditions,  as  regards  the  patient's  general 
health,  and  the  blood-supply  of  the  cornea,  inoculation  must  be  a  hazardous  experi- 
ment ;  and  it  should,  thei-efore,  be  reserved  for  those  cases  where  the  vascular  opacity 
of  the  cornea  has  bidden  defiance  to  all  other  forms  of  treatment,  and  has  deprived 
the  patient  of  all  useful  sight. 


Purulent  Ophthalmia  of  Infants, 
{^Ophthalmia  neonatorum^) 

This  disease  is  closely  allied  in  its  symptoms  to  that  just  treated  of,  although  not 
arising  from  the  same  specific  form  of  infection. 

Both  diseases  derive  all  tbeir  importance  from  the  liability  of  the  cornea  to 
become  ulcerated.  The  cause  of  ophthalmia  neonatoruTn  has  given  rise  to  much 
controversy  ;  some  regarding  it  as  only  an  aggravated  form  of  catarrhal  ophthalmia, 
while  others  consider  it  as  in  every  case  due  to  contamination  with  the  vaginal  dis- 
charge of  the  mother.  The  latter  is  perhaps  the  more  probable  explanation,  the 
difference  in  the  intensity  of  the  disease  depending  upon  the  more  or  less  vii-ulent 
nature  of  the  dischai-ge. 

The  ophthalmia  begins  a  few  days  after  birth.  It  may  not  for  some  time  assume 
any  intensity,  and  hence  it  is  often  overlooked  in  its  early  stage ;  and  we  are  told 
that  it  did  not  begin  till  the  child  was  two  or  three  weeks  old.  When  the  child  is 
jaundiced,  the  discharge  assumes  a  deep  yellow  colour. 

The  surgeon's  fnst  object  should  be  to  ascertain  to  Avhat  extent  the  cornefe  are 
involved.  Having  secured  the  infant's  head,  he  should  carefully  iiiti-oduce  between 
the  lids  a  wire  speculum,  of  a  size  and  strength  of  spring  proportioned  to  the  small 
palpebral  opening  of  so  young  a  child.  With  a  bit  of  moistened  lint  the  discharge 
should  be  gently  wiped  away,  so  that  the  surface  of  the  cornea  may  be  thoroughly 
explored.  If  an  ulcer  exists,  it  will  most  commonly  be  found  at  the  centi-e.  It  may 
occupy  the  whole  area  of  the  pupil,  or  involve  all  the  cornea  except  its  extreme  edge, 
or  the  iris  may  be  seen  protruding  throngh  a  complete  perforation  of  the  cornea  in 
the  form  of  a  brownish  nodule.  If  the  whole  cornea  be  destroyed,  the  iris  will  be 
seen  bulging  forward,  covered  by  a  thin  glaze  of  semi-transparent  inflammatory 
deposit.  Sometimes  it  seems  as  if  the  postei'ior  elastic  lamina  had  resisted  the  \\\- 
cerative  pi'ocess,  and  still  formed  a  thin  coating  to  the  bulging  mass  of  uns.  These 
are  the  cases  which  eventually  exhibit  staphyloma ;  the  deposit  upon  the  iris 
becoming  by  degrees  thicker  and  denser,  and  assuming  very  much   the  appearance  of 
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opaque,  or  partially  opaque,  corneal  tissue,  over  the  surface  of  which,  at  a  later 
period,  arborescent  vessels  ramify.  When  the  perforating  ulcer  of  the  cornea  is  very 
large,  it  not  uncommonly  happens  that  the  lens  escapes  through  the  aperture. 

When  the  purulent  ophthalmia  is  at  its  height,  ihe  lids  are  red  and  swollen  ;  but 
when  the  cornea  has  given  way,  the  bright  rosy  tint  of  the  lids  usually  gives  place 
to  a  dull  livid  colour,  the  swelling  subsides,  and  the  skin  becomes  flabby.  The 
palpebral  conjunctiva,  when  cleansed  from  the  discharge,  appears  bi-ightened  and 
villous. 

Treatment.- — The  nutrition  of  an  infant  attacked  with  purulent  ophthalmia  is  so 
important — as  the  means  whereby  the  ulcei'ative  pi-ocess  may  be  averted,  or,  if  that 
process  have  already  commenced,  reparative  material  may  be  supplied  for  filling  up 
the  breach — that,  before  alluding  to  local  treatment,  I  would  insist  upon  the  impor  - 
tance  of  the  child  being  suckled,  and  not  brought  up  by  hand.  A  weakly  infant, 
attacked  with  severe  ulceration  of  the  cornea,  and  fed  with  artificial  food,  has  hardly 
a  chance  of  recovery.  Of  course  the  condition  of  the  bowels  must  be  attended  to  ;  but 
care  must  be  taken  not  to  lower  the  child  by  unnecessary  doses  of  '  grey  powder ' — 
that  panacea  for  infantile  complaints,  accoi-ding  to  popular  belief.  Weakly  children 
are  often  benefited  by  a  few  drops — four  or  five — of  Battley's  Kquor  cinchonae,  given 
in  a  tea-spoonful  of  milk  twice  a  day. 

In  the  local  treatment,  all  depressing  and  so-called  '  antiphlogistic '  measures  are 
to  be  carefully  avoided.  Blistering  is  perfectly  ineffectual  towards  controlling  the 
discharge,  and  only  weakens  and  irritates  the  general  system.  Abstraction  of  blood 
by  leeches  is  even  worse,  as  depriving  the  child  of  that  repai'ative  material  which  is 
so  urgently  required  for  averting  or  healing  ulceration.  I  know  of  no  a])plication 
better  than  a  solution  of  alum,  three-five  grains  to  the  ounce  of  distilled  water — 
which  should  be  injected  between  the  lids  every  half-hour.  It  is  well  to  inject  a 
little  warm  water  before  using  the  alum- lotion,  so  as  to  wash  away  the  discharge, 
and  thus  allow  the  alum  to  come  completely  into  contact  with  the  inflamed 
conjunctiva. 

As  the  discharge  abates,  the  lotion  may  be  injected  less  freqiiently — every  hour, 
or  every  two  hours.  Care  must  be  taken  not  to  chill  the  infant  by  wetting  its  clothes 
during  the  injecting. 

The  condition  of  the  cornea  must  be  caiefully  inspected  from  day  to  day.  If 
there  be  a  large  ulcei-,  and  the  reparative  process  have  set  in,  the  sm-geon  must  not 
be  uneasy  on  observing  that  the  surrounding  portion  of  the  cornea  looks  cloudy  and 
reddish.  This  pink  tinge  is  owing  to  the  presence  of  blood-vessels,  advancing 
towaids  the  ulcer,  and  conveying  to  it  reparative  material.  When  the  ulcer  has 
become  completely  filled  up,  these  blood-vessels  will  gi-adually  disappear,  and  the 
peripheral  poition  of  the  coi-nea,  in  which  they  ramified,  will  resume  its  transparency. 

Sometimes  it  is  useful  to  change  the  local  application,  and  to  use  a  solution  of 
nitrate  of  silver — two  grains  to  the  ounce — di'opping  a  small  quantity  on  the  con- 
junctiva twice  or  thrice  a  day.  This  change  of  stimulus  often  acts  beneficially,  when 
the  purifoi'm  discharge  has  almost  ceased,  and  the  ulcer  still  shows  little  disposition  to 
heal.  As  soon  as  the  ulcer  begins  to  fill  up  rapidly,  the  alum  or  nitrate  of  silver 
should  be  used  less  frequently. 

In  severe  cases  of  purulent  ophthalmia,  eversion  of  the  swollen  conjunctiva  of  the 
lids  frequently  occurs.  This  always  gives  rise  to  alarm  among  those  who  have  charge 
of  the  child,  and  is  often  a  cause  of  anxiety  to  the  surgeon.  It  is  a  matter  of  no  real 
importance ;  the  eversion  cannot  easily  be  controlled  by  any  arfificial  means,  and  is 
sure  to  cease  as  soon  as  the  j)uriform  discharge  has  abated. 

Diphtheritic  Ophthalmia. 

This  very  destructive  afiection  is  fortunately  very  rarely  seen  in  this  countiy,  so 
rarely  indeed,  that  during  an  experience  of  more  than  twenty  years  at  the  largest 
ophthalmic  hospital  in  the  metropolis,  the  writer  has  not  seen  in  all  half  a  dozen  eases. 
On  the  Continent,  and  particularly  in  Berlin,  it  is  reported  to  be  not  uncommon,  and  to 


24  DISEASES   OF   THE   EYE. 

sometimes  occur  epiclemicall}'.  It  is  believed  to  be  veiy  infectious.  In  some  cases 
it  engrafts  itself  upon  what  at  the  onset  appears  to  be  an  ordinary  purulent 
ophthalmia  ;  in  others  the  diphtheritic  characters  are  evident  from  the  onset.  The 
eyelids  soon  become  very  swollen  and  hard,  which  makes  it  difficult,  if  not  impossible, 
to  evert  them.  This  brawny  hardness  contrasts  with  the  soft  cedematous  swelling  of 
the  eyelids  which  attends  an  ordinary  purulent  ophthalmia.  There  is  a  similarly 
firm  chemosis  of  the  conjunctiva,  which  is  not  intensely  red  as  in  a  common  ophthalmia, 
but  has  a  pale  yellowish  tint.  Eminently  characteristic  is  the  occurrence  of  mem- 
branous exudation  on  the  surface  of  the  conjunctiva.  The  discharge  is  copious,  and 
thin,  and  not  distinctly  pm'iform,  as  in  common  purulent  ophthalmia.  The  cornea 
becomes  opaque,  softened,  and  is  destroyed  by  ulceration  and  sloughing.  Recession 
of  the  diphtheritic  condition  is  marked  by  softening  of  the  brawny  firmness  of  the 
eyelids  and  of  the  chemosis,  increasing  redness  of  the  conjunctiva,  and  by  the  discharge 
assuming  a  puriform  character.  In  the  early  stage  caustics  and  strong  astringent  solu- 
tions are  said  to  be  injurious ;  their  use  is  to  be  restricted  to  the  late  stage,  when  the 
symptoms  have  come  to  resemble  those  of  a  common  purulent  ophthalmia.  A  solu- 
tion of  quina  sulphate,  recommended  by  Mr.  Tweedy  as  a  topical  application,  has 
lately  been  very  favourably  reported  on  by  Mr.  Adams. 

In  an  early  stage,  when  the  more  distinctly  inflammatory  symptoms  are  very 
acute,  local  depletion  by  the  very  free  use  of  leeches,  and  rapid  mercurialisation  with 
calomel  in  doses  of  gr.  i.  every  two  hours,  or  by  inunction,  are  advocated  by 
continental  authorities.  The  results  of  this  treatment  are  not  very  encouraging. 
Persons  in  broken  or  feeble  health  seem  more  liable  than  those  in  sound  health  to  this 
disorder,  and  such  persons  ill  bear  loss  of  blood  and  mercvirialisation.  The  continuous 
application  of  cold,  preferably  ice,  gives  ease  and  seems  to  influence  favourably  the 
course  of  the  process.  It  should  be  replaced  by  warm  applications  if  the  cornea  is 
seriously  compromised. 

Chronic  Ophthalmia. 

The  acute  stage  of  common  catarrhal  ophthalmia,  if  neglected,  is  apt  to  subside 
into  a  chronic  form,  characterised  by  a  congested  state  of  the  palpebral  conjunctiva, 
with  an  increase  in  its  mucous  secretion,  an  unnatural  fidness  of  the  caruncle  and 
semilunar  fold,  and  some  degree  of  redness  along  the  tarsal  edges.  The  patient 
complains  of  a  sensation  like  that  produced  by  a  small  foreign  body  beneath  the  lids ; 
luminous  bodies  appear  surrounded  by  a  halo  of  prismatic  colours ;  the  eyes  water 
when  exposed  to  bright  light  or  cold  winds ;  and  the  lids  are  gummed  together  in 
the  morning. 

The  svirgeon,  on  first  seeing  such  a  case,  should  most  carefully  explore  the  edges 
of  the  tarsi,  to  see  if  any  fine  eyelashes  are  growing  irregularly,  so  as  to  touch  and 
irritate  the  globe.  A  single  delicate  hair,  so  fine  as  almost  to  elude  observation,  will 
sometimes  suffice  to  keep  up,  or  even  of  itself  to  produce,  most  of  the  symptoms  I 
have  just  described. 

Chronic  ophthalmia,  characterised  by  the  above  symptoms,  is  not  always  a  sequela 
of  acute  inflammation.  Indeed,  it  more  commonly  occurs  as  a  primary  disease,  in 
persons  whose  occupations  oblige  them  to  sit  for  many  hours  in  close  and  over-heated 
rooms,  while  engaged  on  minute  objects,  especially  under  artificial  light. 

Treatment. — When  we  consider  the  various  classes  of  persons  liable  to  chronic 
ophthalmia,  it  is  obviously  impossible  to  lay  down  rules  of  treatment  which  shall  be 
universally  applicable.  To  rectify  whatever  may  be  found  amiss  in  the  general 
health,  is  the  first  indication.  The  injurious  efiects  of  artificial  hght  chiefly  depend 
upon  the  abundance  of  red  rays  inseparable  from  every  form  of  it.  These  may  be 
modified  by  adapting  to  the  flame  of  the  lamp,  or  gas-burner,  a  chimney  or  shade  of 
transparent  glass  slightly  tinted  with  blue.  The  colour  shou^ld  be  so  faint  as  only 
just  to  whiten  the  flame,  without  imparting  to  it  any  decidedly  blue  tinge. 

An  immense  variety  of  substances  has  been  used  in  lotions  and  drops  for  the  cure 
of  this  troublesome  aflection.     Acetate  of  lead,  alum,  sulphate  of  zinc,  nitrate  of 
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silver,  sulphate  of  copper,  tannin,  &c.,  have  all  found  their  special  admirers.  Vinum 
opii  was  long  a  favourite  form  of  drop ;  while  the  moi-e  homely  washes  of  diluted 
brandy  or  vinegar  have  found  favour  as  domestic  rem.edies.  Whatever  form  may  be 
preferred,  care  should  be  taken  not  to  make  the  solution  too  strong,  and  not  to  use 
it  for  too  long  a  time  without  intermission.  The  object  should  be  to  stimulate  the 
conjunctiva,  for  a  short  period,  and  then  to  give  it  time  to  resume  its  natural 
functions.  Many  persons,  by  the  habitual  vise  of  strong  lotions,  keep  up  the  very 
condition  they  are  seeking  to  cure.  Acetate  of  lead,  or  alum,  in  the  proportion  of 
from  two  to  four  grains  in  the  ounce  of  water,  are  perhaps  as  useful  as  any  of  the 
more  common  substances.  Bathing  the  eyes  in  cold  water  night  and  morning  is  in 
many  cases  preferable  to  the  use  of  any  medicated  lotions.  An  occasional  small 
blister  to  the  temple  is  useful  when  the  eyes  become  suddenly  irritable  and  intolerant 
of  light. 

Xerophthalmos. 

This  affection,  which  is  usually  the  result  of  a  prolonged  subacute  ophthalmia, 
seldom  of  a  single  acute  attack,  is  characterised  by  a  cuticular  state  of  the  conjunctiva. 
This  loses  the  moist  soft  extensile  character  of  a  mucous  membrane  and  becomes  dry, 
opaque  and  scaly.  The  conjunctival  layer  of  the  coi'nea  being  implicated,  sight  is  cor- 
respondingly blunted,  and  may  diminish  to  loss  of  perception  of  objects.  Often  the 
loose  conjunctival  folds  between  the  eyelids  and  eyeballs  shrink  and  small  bridles 
pass  from  lids  to  globe. 

Moistening  the  opaque  cornea  with  oil  or  glycerine  temporarily  lessens  the  opa- 
city, but  the  improvement  is  of  short  duration.  Closure  of  the  eyelids  by  uniting 
their  free  edges  for  several  weeks  has  also  been  tried,  but  the  result  of  this,  as  indeed 
of  all  other  treatment,  is  not  encouraging. 


Injuries  of  the  Conjunctiva. 

The  more  serious  of  these  are  due  to  contact  with  escharotics,  heated  fluids,  or 
melted  metal.  Slight  lacerations  or  cuts  of  the  conjunctiva,  not  involving  the  scle- 
rotic, require  only  very  simple  treatment — water-dressing  and  closure  of  the  lids. 
Strong  mineral  acids,  caustic  alkalies,  and  other  chemical  substances,  often  produce 
the  most  destructive  effects  upon  the  conjunctiva  and  cornea,  causing  bands  of  adhe- 
sion to  form  between  the  lids  and  the  globe,  and  inflicting  upon  the  cornea  such  an 
amount  of  opacity  as  wholly  to  destroy  sight.  The  damage  in  these  cases  is  so  instan- 
taneous that  the  sm-geon  has  hardly  ever  the  opportunity  of  neutralising  the  destruc- 
tive fluid.  If  at  hand  at  the  moment  of  the  accident  he  would  of  coui'se  at  once  in- 
ject between  the  lids  such  a  fluid  as  would  chemically  decompose  the  acid  or  caustic 
alkali,  and  form  a  neu.tral  salt.  Afcerwaixls  a  little  castor-oil  or  olive-oil  may  be 
dropped  upon  the  sui-face  of  the  globe,  and  water-dressing  applied  over  the  closed 
lids. 

Where  melted  metal  has  spurted  into  the  eye,  the  surgeon  should  always  evert  the 
upper  lid,  and  explore  all  the  folds  of  the  conjunctiva;  for  large  portions  of  metal 
will  sometimes  lodge  beneath  the  lids  in  the  most  singular  manner,  and  remain  there 
quite  unsuspected  for  a  long  time. 

When  lime,  mortar,  sand,  orother  solid  matters,  have  been  thrown  against  the 
eye,  the  upper  lid  must  be  everted,  and  every  particle  of  grit  removed  in  the  most 
careful  manner  with  a  small  scoop.  In  such  cases  it  will  not  do  to  trust  to  injections 
of  water  only,  although  they  may  be  useful  after  the  scoop  has  done  its  work.  The 
continuous  application  of  ice  to  the  eyelids  is  of  very  great  service  in  reducing  the 
intense  inflammation  which  quickly  follows  such  injuries. 

If  the  surface  of  the  conjunctiva  presents  an  opaque  thickened  appearance,  as  if 
it  had  been  boiled,  and  the  cornea  is  also  of  an  opaque  and  pearly  hue,  the  damage  to 
sight  is  irreparable,  and  only  slight  improvement  is  to  be  hoped  for.  In  such  cases 
the  surgeon  must  take  care  not  to  weaken  the  patient  by  bleeding  or  low  diet,  for 
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it  is  by  keeping  up  the  patient's  reparative  power  that  the  life  of  the  corneal  tissue  is 
to  be  sustained,  and  sloughing  averted.  Where  a  portion  of  the  cornea  is  densely 
white  and  opaque,  and  the  rest  only  slightly  cloudy,  the  latter  part  may  recover 
much  of  its  natural  transparency. 

In  those  cases  where  the  opposed  surfaces  of  the  palpebral  and  ocular  conjunctiva 
have  sloughed,  it  is  impossible  to  prevent  the  formation  of  bands  of  adhesion  ;  but 
these  may  be  somewhat  limited  by  the  frequent  use  of  a  probe,  to  break  down  the 
newly-formed  granulations,  only  wearing  a  glass  shield  whilst  cicatrization  is  pro- 
gressing. 

Affections   of    the   Subconjunctival  Tissue. 

CEDEMA. 

Pressure  upon  the  trunk  of  the  ophthalmic  vein  or  its  branches,  by  obstructing 
the  return  of  blood  from  the  conjunctiva  and  subjacent  areolar  tissue,  is  liable  to 
produce  oedema.  In  slight  cases  the  oedema  is  confined  to  the  losver  part  of  the 
globe,  where  the  distended  conjunctiva  sometimes  overhangs  the  edge  of  the  lower 
tarsvTS  :  it  is  only  in  extreme  cases  that  the  oedema  extends  to  the  upper  part  of  the 
globe.  In  old  persons,  whose  tissues  ai-e  very  lax,  I  have  seen  the  margin  of  the 
cornea  overlapped  by  the  oedematous  conjunctiva. 

(Edema  and  chemosis  differ  in  degi-ee  and  kind ;  the  former  being  a  mere 
exudation  of  serum  in  consequence  of  pressure  on  the  veins  leading  from  the  part, 
while  the  latter  term  is  restricted  to  those  cases  where  the  conjunctiva  and  subjacent 
areolar  tissue  are  actively  inflamed.  Abscess  in  the  lids  or  in  the  lacrymal  sac, 
tumoui's,  and  exostoses  in  the  orbit,  periosteal  thickening  in  the  neighbourhood  of 
the  ophthalmic  vein — in  short,  any  direct  pressure  on  this  vessel,  may  give  rise  to 
oedema,  which  cannot  therefore  be  regarded  as  of  itself  constituting  a  disease,  or  as 
demanding  attention,  except  as  a  symptom  of  something  more  important  which  has 
given  rise  to  it, 

ECCHYMOSIS. 

Some  of  the  small  vessels  beneath  the  conjunctiva  may  give  way  in  conseqvience 
of  a  violent  effort,  such  as  coughing  or  vomiting,  or  sometimes  without  any  assign- 
able cause ;  in  children  with  whooping  cough  such  extravasation  often  takes  place 
to  a  great  extent.  The  blood  may  appear  as  a  small  patch  on  the  white  of  the  eye, 
or  it  may  quite  hide  the  sclerotic,  and  extend  up  to  the  edge  of  the  cornea.  The 
appearance  is  so  peculiar  that  it  can  never  be  mistaken  for  imflammatory  injection. 
In  the  latter  the  individual  vessels  can  always  be  distinguished,  while  the  extrava- 
sation presents  the  uniform  aspect  of  a  thinly  spread-out  clot. 

Subconjunctival  ecchymosis  not  uncommonly  causes  great  alarm  to  the  patient; 
but,  except  for  its  unsightliness,  it  is  quite  unimportant.  The  scraped  root  of  the 
black  bryony  {Tamus  communis)  made  into  a  poultice  with  bread  crumbs  or  linseed 
meal,  applied  over  the  closed  lids,  and  renewed  every  six  hours,  will  hasten  the 
absorption  of  blood ;  or  the  closed  lids  may  be  covered  with  a  compress  wetted  with 
Liq.  plumbi  subacet.  in  the  proportion  of  3iv  to  ^j  of  distilled  water.  If  this 
cannot  be  worn,  frequent  sluicing  with  cold  water  is  the  best  thing  to  be  done. 
Nothing,  however,  will  cause  the  blood  to  be  absorbed  until  after  the  lapse  of 
several  days. 

PINGUECULA. 

After  the  middle  period  of  life,  especially  in  persons  who  have  been  much 
exposed  to  the  weather,  or  have  lived  in  hot  climates,  it  is  very  common  to  see  small 
yellowish  elevations  on  the  sclerotic,  close  to  the  edge  of  the  cornea,  and  on  the 
equator  of  the  eyeball.  They  are  sometimes  surrounded  and  traversed  by  a  few 
fine  vessels.  When  these  little  elevations  attain  their  full  size,  they  will  be  observed 
to  have  a  somewhat  triangular  form,  the  base  corresponding  to  the  cornea.  They 
have  received  the  name  of  jnngiiectda  from  their  being  supposed  to  consist  of  fat ; 
much  of  then-  bulk,  however,  is  made  up  of  fibrous  tissue.     Pingueculae  are  gi-owths 
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so  entirely  harmless  that  they  would  not  call  for  a  remark,  were  it  not  that  they 
very  often  give  rise  to  the  most  serious  alarm  in  the  patient,  who  believes  that  they 
will  gradually  gi'ow  over  the  pupil  and  obstruct  the  sight.  An  explanation 
of  their  real  natm^e  comprises  all  that  is  required  on  the  part  of  the  surgeon. 

PTERYGIUM. 

This  consists  in  a  reddish,  fleshy-looking  growth  extending  from  the  semilunar 
fold  to  the  cornea,  the  mai-gin  of  which  it  frequently  oversteps.  It  has  a  triangular 
shape,  its  base  corresponding  to  the  inner  or  outer  canthus.  Occasionally  pterygium 
is  present  at  both  sides,  and  exceptionally  they  are  met  with  in  other  situations  than 
the  horizontal  equator.  Slighter  forms  of  this  growth  are  met  with,  in  which, 
instead  of  looking  like  a  portion  of  muscle,  the  fibres  ai'e  so  thin  and  delicate  as 
rather  to  resemble  an  aponeurosis  with  a  few  muscular  fibres  intermixed.  No 
muscle,  however,  is  found  in  these  growths,  which  consist  of  fibrous  tissue  abundantly 
intermixed  with  blood-vessels. 

Pterygium,  like  pinguecula,  is  found  in  persons  past  the  middle  period  of  life, 
and  especially  among  sailors  and  those  who  have  lived  in  tropical  countries.  The 
dust  and  glare  which  are  there  so  abundant,  may  probably  be  an  exciting  cause,  A 
very  well-marked  case  came  under  my  care  in  a  mason  and  plasterer,  who,  although 
always  residing  in  the  neighbourhood  of  London,  had  of  course  been  much  exposed 
to  dust  of  various  kinds.  The  largest  pterygium  I  ever  saw,  however,  was  in  a 
countryman  from  Essex,  in  whom  the  apex  of  the  growth,  instead  of  stopping  shoi-t 
of  the  area  of  the  pupil,  as  is  commonly  the  case,  spread  so  far  across  the  cornea  as 
almost  to  hide  the  whole  of  the  pupil.  In  this  case  I  removed  the  growth ;  and 
whenever  the  apex  extends  so  far  as  to  occupy  a  large  portion  of  the  cornea,  the 
deformity  it  produces  may  demand  an  operation.  The  lids  being  held  asunder  with 
a  spring  speculum,  the  lax  portion  covering  the  sclerotic  is  to  be  nipped  up  in  a 
forceps,  and  cut  across  with  a  fine  scalpel  midway  between  the  edge  of  the  cornea 
and  the  semilunar  fold.  The  portion  extending  towards  the  cornea  may  then  be 
dissected  off  the  sclerotic,  gi'eat  care  being  taken  when  that  part  is  removed  which 
adheres  to  the  cornea.  It  is  well  not  to  remove  the  inner  third  of  the  pterygium,  as 
otherwise  the  semilunar  fold  and  caruncle  are  apt  to  retract,  which  afterwards  gives 
an  unpleasant  pi'ominence  to  the  eyeball.  The  tendency  to  recurrence  is  sometimes 
strongly  marked.  On  this  account  some  have  advocated  the  transplantation  of  the 
apex  of  the  pterygium  in  an  upward  or  downward  du'ection,  where,  should  it 
continue  to  grow,  it  will  not  encroach  upon  the  cornea  and  will  be  hidden  by  the 
eyelids. 

No  other  local  treatment  than  removal  with  the  knife  or  scissors  is  of  any  avail 
in  getting  rid  of  a  pterygium.  Stimulating  lotions  and  drops  only  excite  it  to  grow; 
and  the  varieties  of  pterygium  described  by  authors,  under  the  names  of  sarcomatous, 
fungotts,  canceroits,  and  malignant,  were  probably  nothing  more  than  common  forms 
of  the  growth,  irritated  and  teased  by  escharotics. 

FATTY   TUMOURS. 

Fatty  deposits  to  any  large  extent  beneath  the  conjunctiva  are  uncommon.  The 
few  cases  I  have  seen  occurred  in  children,  and  the  tumours  all  occupied  the  same 
position,  namely,  the  line  of  reflection  of  the  conjunctiva  from  the  lower  lid  on  to 
the  globe.  They  extended  from  near  the  lower  edge  of  the  cornea  to  the  outer 
canthus,  were  of  an  elongated  form,  almost  resembling  a  haricot  bean,  and  wei-e 
pai^tly  concealed  by  the  lower  lid.  On  dividing  the  conjunctiva  and  the  proper 
fibrous  envelope,  the  fatty  mass  was  easily  turned  out. 

Fibro-celhdar.  (Dermoid  tumours,  not  cysts). — The  lipomata  just  described 
differ  from  those  so  frequently  met  with  in  the  subcutaneous  tissue  of  the  trunk 
and  limbs  in  the  relatively  large  amount  of  fibro-nucleated  tissue  they  contain.  Of 
much  less  infrequent  occurrence  than  these  are  little  tumours  composed  almost  wholly 
of  a  fibro-cellular  tissue.     They  are   usually  seated  near  the  anterior   border  of  the 
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sclerotic,  or  jointly  on  this  and  on  the  cornea.  In  size  they  seldom  greatly  exceed 
a  split  pea.  Their  surface  is  cuticular,  and  not  infrequently  a  few  fine  hairs  gi'ow 
from  the  summit  of  the  tumour.     They  are  always  congenital. 

They  should  be  dissected  oif  the  surface  of  the  eyeball,  care  being  taken  not  to 
carry  the  knife  too  deeply  into  the  cornea. 

Polypi. — Small,  innocent,  pedunculated  tumours  of  the  conjunctiva  are  occasion- 
ally observed.  They  almost  invariably  spring  from  the  palpebral  conjunctiva  and 
usually  near  the  sinus.  I  have  only  seen  them  in  relation  with  the  lower  eyelids. 
They  should  be  snipped  ofi; 

Cancer. — Primary  cancer  of  the  conjunctiva  is  very  rare.  The  few  instances 
which  have  come  lender  my  notice  were  epitheliomatous ;  they  occurred  on  the  ocular 
conjunctiva  and  had  a  distinctly  papillose,  warty  character.  Thorough  excision 
and  cauterisation  of  the  wound  with  nitrate  of  silver  in  two  instances  procured  a 
long  immunity  from  return ;  in  another  case  recurrence  necessitated  excision  of  the 
eyeball. 

CYSTICERCUS    TEL^    CELLULOSE. 

This  parasite  is  occasionally  found  in  the  subconjunctival  cellular  tissue,  but  it 
appears  to  be  of  very  rare  occurrence,  I  have  seen  but  two  instances,  both  in 
females,  one  patient  being  six,  the  other  eighteen,  years  old.  The  appearance  was 
that  of  a  rounded  body,  about  as  large  as  a  pea,  midway  between  the  inner  canthus 
and  the  cornea.  There  was  a  good  deal  of  vascularity  in  the  conjunctiva  covering 
and  surrounding  it.  In  the  first  case  a  little  watery  bladder,  rather  larger  than  a 
pin's  head,  had  been  observed  about  eighteen  months  before  the  patient  was  brought 
to  me.  In  the  second  case,  no  account  could  be  given  as  to  the  first  appearance  of 
the  growth.  On  the  conjunctiva  being  divided,  the  cysticercus  slipped  out,  and  was 
at  once  recognised  under  the  microscope,  Sichel,  in  his  Iconograpliie,  gives  a  very 
good  figure  of  a  cysticercus  in  the  position  I  have  described  (pi,  Ixxii,  fig,  2),  and 
also  of  one  developed  beneath  the  plica  semilunaris  (fig,  1).  In  other  figures  of  the 
same  plate,  the  animal  is  shown  both  in  its  natural  size  and  magnified.^ 

At  the  time  I  saw  these  two  cases  the  connection  between  the  development 
of  taenia  in  the  intestines,  and  of  cysticercus  in  other  parts  of  the  body,  had  not  been 
pointed  out ;  nor  was  it  suspected  that  two  creatures  so  dissimilar  were  really  the 
same  animal  under  different  forms  of  development.^ 

STAINS  FROM  NITRATE  OF  SILVER. 

Before  quitting  the  subject  of  affections  of  the  conjunctiva  and  subjacent  tissue,  I 
may  say  a  few  words  respecting  the  serious  disfigurement  which  results  from  the 
prolonged  use  of  nitrate  of  silver  in  solution.  No  surgeon  who  understands  the  real 
action  of  this  substance — ^its  invaluable  efficacy  in  catarrhal  ophthalmia,  and  its  in- 
utility or  injurious  effects  in  affections  of  the  cornea — would  be  likely  to  employ  it 
in  such  a  manner  as  to  produce  permanent  staining  of  the  tissues  of  the  eye ;  for  in 
no  case  is  its  prolonged  use  of  any  service ;  the  good  it  does,  it  does  in  a  few  days. 
Patients,  however,  have  such  unbounded  faith  in  the  efficacy  of  eye-drops  and  eye- 
watei's,  that  they  will  frequently  continue  the  iise  of  them  for  months  and  even 
years. 

One  of  the  worst  cases  of  staining  with  nitrate  of  silver  I  ever  saw  was  the  following, 
A  woman,  with  incurable  opacity  at  the  centre  of  the  cornea — the  cicatrix  of  an  ulcer,  in 
fact — had  been  ordered  to  use  drops  of  nitrate  of  silver.  This  she  did  for  some  months, 
imder  a  surgeon's  advice.  She  then  went  to  another  part  of  the  country,  hut  still  continued 
the  use  of  the  drops,  putting  in,  as  she  assured  me,  '  two  drops  every  day  for  ten  years.''  The 
whole  of  her  sclerotic  was  of  a  dirty  sepia  tint,  most  marked  towards  the  lower  part  of  the 

^  Grafe  mentions  five  cases  of  subconjunctival  cysticercus  as  having  occurred  in  his 
clinique  during  a  period  of  thirteen  years,     Arehiv  filr  Ophthalmologie ,  xii.  2, 174, 

*  See  Kiichenmeister,  On  Animal  and  Vegetable  Parasites  of  the  Human  Body  ;  and  Von 
Siebold,  On  Tape  and  Cystic  Wc7-ms  ;  published  by  the  Sydenham  Society,  1857.  See  also 
the  essay  on  Parasites  in  the  Appendix. 
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prloloe.  The  cornea  itself  slightly  partook  of  the  same  tint,  and  the  conjunctiva  of  the  lower 
lid,  thickened  and  vascular,  looked  as  if  a  brush  dipped  in  liquid  sepia  had  been  passed  over 
it,  the  duU  red  coloiu-  of  the  conJLinctiva  being  only  seen  where  the  membrane  had  formed  a 
fold. 

In  another  case,  where  this  discoloration  existed  in  a  less  marked  degree  than  in  the 
case  just  mentioned,  I  tried  the  effect  of  a  solution  of  cyanide  of  potassium.  The  patient 
was  an  intellio-ent  man,  and  could  thoroughly  understand  the  principle  of  the  treatment, 
which  was  to  keep  the  whole  sm-face  of  stained  tissue  for  a  lengthened  period  in  contact 
with  the  fluid.  This  was  effected  by  the  help  of  an  '  eye-glass,'  and  I  told  the  patient  to 
draw  down  the  lower  lid,  and  to  fix  it  against  the  cheek-bone  with  the  rim  of  the  glass, 
before  throwing  his  head  back.  After  several  months  but  little  benefit  had  resulted,  and  I 
then  tried  a  solution  of  hyposulphite  of  soda,  beginning  with  a  strength  of  ten  grains  to  the 
ounce  of  water — as  the  effect  of  the  substance  was  imknown  to  me — and  gradually  increasing 
it  up  to  a  drachm  to  the  ounce.  The  change  effected  was  very  slow,  but  when  I  last  saw  the 
patient  the  stain  was  barely  traceable  on  close  inspection. 


CHAPTER   IV. 

DISEASES    OF   THE    CORNEA. 


Thoroughly  to  appreciate  the  slight  changes  in  the  cornea  which  are  capable  of 
affecting  the  sight,  the  surgeon  should  clearly  understand  that  the  nor-mal  condition 
of  the  part  consists  in  absolute  transparency  of  its  whole  thickness,  and  perfect  polish 
of  its  surface  ;  every  deviation  from  these  conditions  is  an  evidence  of  some  morbid 
action. 

When  a  healthy  eye  is  examined  near  a  window,  the  image  of  the  window-frame 
ought  to  be  depicted  on  the  suiface  of  the  cornea  with  the  most  perfect  sharpness  and 
clearness  of  detail.  A  slight  amount  of  inflammation,  just  enough  to  cause  some 
thickening  of  the  epithelium,  destroys  the  brilKant  polish,  and  causes  the  image  of 
the  window  to  appear  blurred  and  dull,  and  the  lines  of  the  sash-bars  crooked  and 
wavy.  This  appearance  is  often  important  as  giving  notice  that  inflammation  of 
other  tissues  of  the  eye  may  be  going  on  :  as  in  the  early  stage  of  Glaucoma,  where 
this  dull  condition  of  the  epithelium  is  always  to  be  seen. 

Conical  Coenea. 
{^Staphyloma  coi'ne^B  pellucidum  ;  Keratoconus.) 

This  curious  and  rare  ^  malformation  consists  in  a  change  in  the  form  of  the  cornea 
from  a  segment  of  a  sphere  to  a  cone,  the  transparency  of  the  part  remaining  un- 
altered. It  is  met  with  in  both  sexes,  in  women  much  more  frequently  than  in  men. 
It  is  almost  unknown  in  childhood  ]  it  usually  begins  late  in  youth,  or  in  young  adult 
life,  and  its  subjects  are  generally  delicate. 

The  aspect  of  a  patient  with  conical  cornea  in  a  high  degi-ee  is  so  peculiar  that, 
when  once  seen,  the  affection  can  never  afterwards  be  overlooked.  The  eye,  viewed 
in  front,  has  a  brilliant  and  sparkling  a.ppearance,  as  if  a  tear  were  hanging  just  in 
front  of  the  pupil.  When  seen  in  profile,  the  conical  shape  of  the  cornea  is  at  once 
recognised.  The  position  of  the  iris  is  unchanged,  and  its  movements  are  perfectly 
natural ;  nor  is  any  other  tissue,  except  the  cornea,  observed  to  be  affected.  In 
saying  that  a  conical  cornea  is  perfectly  transparent,  I  should  modify  the  remark  as 
far  as  concerns  the  extreme  apex  of  the  cone,  which  sometimes,  when  viewed  closely 
presents  an  appearance  of  slight  opacity.     In  some  cases  this  seems  due  to  an  actual 

^  That  the  disease  is  very  rare  may  be  seen  by  reference  to  a  table  which  I  contributed 
to  the  London  Journal  of  Medicine  (vol.  ii.  1850),  showing  the  number  of  cases  of  conical 
cornea  occurring  among  the  patients  annually  received  at  the  Moorfields  Hospital  from  1819 
to  1849. 
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haziness  in  the  tissue  itself;  but  the  appearance  is  frequently  caused  by  mere  refrac- 
tion of  the  rays  of  light.  There  seems  no  good  i^eason  for  attributing  this  slight 
cloudiness  of  the  apex  of  the  cone  to  the  friction  of  the  lids. 

The  apex  of  the  cone  usually  corresponds  to  the  centre  of  the  cornea ;  but  not  in- 
frequently in  slight  cases  it  has  been  observed  to  deviate  from  this  position.  When 
obliquely  -illuminated  with  a  collecting  lens,  or  with  the  ophthalmoscopic  mirror,  the 
side  of  the  cone  on  which  the  light  falls'gives  a  brilliant  reflex,  which  contrasts  strongly 
with  the  dark  opposite  side  of  the  cone.  In  both  methods  of  ophthalmoscopic  ex- 
amination, the  images  of  the  retinal  vessels  appear  greatly  disturbed,  slight  move- 
ments of  the  eye  or  of  the  examiner  impart  to  such  images  an  illusory  circular  motion 
around  the  base  of  the  cone.  Short-sightedness  is  often  the  fii-st  noticed  symptom,  but, 
as  the  change  goes  on,  a  remarkable  refraction  of  the  rays  of  light  is  produced  ;  the 
flame  of  a  candle  appears  surrounded  with  a  halo,  then  it  seems  to  be  divided  into  a 
multitude  of  diverging  rays,  and  sometimes,  instead  of  a  single  flame,  several  flames 
are  seen,  arranged  in  a  chicle ;  the  myopia  is  complicated  with  very  ii-regular  astigma- 
tism. "When  the  last  stage  of  conical  deformity  has  been  reached,  the  patient  cannot 
read,  even  at  the  shortest  focus. 

In  the  few  cases  in  which  conical  cornesehave  been  dissected,  the  apex  of  the  cone 
has  been  found  very  much  thinned.'  The  mode  in  which  the  disease  originates  is  at 
present  qviite  unexplained  ;  and  in  proportion  to  the  obscurity  which  attends  its 
cause  have  arisen  the  most  varied  suggestions  for  its  ti-eatment.  Repeated  evacua- 
tions of  the  aqueous  humoin*,  the  same  operation  followed  by  pressui-e  on  the  cornea, 
removal  of  the  lens  by  extraction  or  solution,  these,  and  perhaps  other  forms  of  opera- 
tion, were  formerly  tried,  but  without  benefit. 

Tyrrell  tried  the  eflfect  of  displacing  the  pupil  towards  the  corneal  margin.  With 
the  blunt  hook  he  invented,  he  drew  oat  a  small  piece  of  the  uds,  and  cut  it  ofl", 
leaving  a  portion  of  the  cut  tissue  entangled  in  the  wound.  His  object  was  to  bring 
the  pupil  opposite  the  flatter  portion  of  the  cone  ;  but  the  result  did  not  answer  his 
expectations.  A  better  form  of  this  operation  has  been  lately  devised,  whereby  the 
pvipil  is  transformed  into  a  long  narrow  chink,  reaching  quite  across  the  cornea.  A 
small  woimd  is  made  close  to  the  corneal  mai-gin,  a  blunt  hook  or  fine  forceps  is 
introduced,  and  the  pupillary  portion  of  the  iris,  having  been  drawn  out,  is  tied  with 
a  fine  ligature,  Iridodesis.  At  a  later  period,'  when  the  corneal  wound  is  healed, 
and  the  aqueous  humour  retained,  a  similar  operation  is  performed  on  the  opposite 
side  of  the  cornea.  This  operation  shovild,  I  think,  be  limited  to  those  extreme 
cases  of  conical  deformity  which  cannot  be  palliated  by  an  optical  contrivance. 

The  occasional  occurrence  of  iritis  after  iridodesis  has  very  generally  led  oph- 
thalmic surgeons  to  abandon  it,  and  where  an  operation  on  the  iris  is  deemed 
advisable,  to  practise,  instead  of  iridodesis,  a  very  narrow  iridectomy.  The  excision 
of  a  very  narrow  segment  of  the  iris  is  sometimes  followed  by  considerable  im- 
provement of  sight.  Free  excision  of  a  large  segment  of  the  iris,  invaluable  for 
the  relief  of  undue  tension  of  the  eyeball  in  glaucoma,  has  been  tried  in  conical 
cornea,  with  the  hope  that  the  conicity  might  lessen  after  it ;  but  this  has  not  been 
realised,  and  the  great  dispersion  entailed  by  the  very  large  pupil  not  being  coun- 
terbalanced by  recession  of  the  cornea,  this  operation  has  been  relinquished.  Yon 
Grafe,  observing  the  contraction  which  follows  cicatrisation,  shaved  ofi"  the  apex 
of  the  cone,  taking  care  not  to  remove  the  whole  thickness  of  the  cornea,  and 
cauterised  the  wound  with  nitrate  of  silver,  which  prevented  too  rapid  healing. 
The  flattening  of  the  cone  thus  produced  efiected  in  some  instances  not  in- 
considerable visual  improvement.  The  details  of  this  operation  were  improved  by 
Mr.  Bowman,  who  removed  the  apex  of  the  cone  with  a  minute  trephine.  The 
disfigurement  by  the  opaque  white  scar  may  be  lessened  by  subsequently  tattoing 
it,  which  also  has  the  advantage  of  rendering  the  sca,r  more  impervious  to  light,  and 
thus  lessening  the  confusion  produced  by  dispersion. 

The  depletory  measures  formerly  practised  are  not  only  useless,  but  positively 

^  Boyal  London  Ophthalmic  Hospital  Reports,  vol.  ii.  p.  155. 
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hurtful.     An  attempt  shovild  be  made  to  improve  the  health  by  fresh  air,  sufficient 
and  suitable  food  and  tonics  ;  all  strain  of  the  eyes  should  be  avoided. 

Slight  cases  are  sometimes  benefited  by  spherical  concave  glasses,  alone  or  in 
combination  with  a  cylinder ;  but  in  the  complete  stage  of  the  disease,  the  sight  is 
little,  if  at  all,  aided  by  glasses  of  any  kind.  A  small  aperture,  like  a  pin-hole,  in  a 
metallic  plate,  held  close  to  the  eye,  will  in  most  cases  of  confirmed  conical  deformity 
enable  a  patient  to  read  at  a  distance  of  five  or  six  inches  who  previously  had  been 
unable  to  discern  a  letter.  If,  instead  of  a  hole,  a  slit  about  three-quai-ters  of  an 
inch  long  and  the  thirtieth  of  an  inch  wide  be  made  in  a  metallic  plate  fixed  into  a 
spectacle-frame,  a  considerable  extent  of  lateral  vision  is  obtained,  without  any 
necessity  for  moving  the  head  in  the  way  which  is  necessary  when  objects  are  viewed 
merely  through  a  small  circular  aperture.  It  was  the  benefit  derived  from  this 
slit  in  a  metallic  diaphragm  which  suggested  the  operation  of  iridodesis  just  described. 


Arcus   Senilis. 

This  term  is  by  no  means  well  chosen,  for  the  change  in  the  cornea  which  it 
implies  commences  long  before  old  age  can  be  said  to  have  arrived,  and  by  the  time 
the  patient  has  reached  the  age  of  sixty  or  seventy,  the  arc  has  usually  been  converted 
into  a  complete  circle.  Canton  described  the  appearance  as  being  due  to  a  fatty 
degeneration  of  the  peripheral  portion  of  the  cornea  ;  and  the  term  '  arcus  adiposus  ' 
would  therefore  be  well  applied  to  its  early  stage,  and  '  annulus  adiposus '  to  that 
condition  in  which  the  white  ring  completely  encircles  the  cornea.  In  many 
persons  past  forty  years  of  age,  in  some  even  at  a  much  earlier  period,  an  opaque 
whitish  crescent  may  be  observed  skirting  the  margin  of  the  cornea,  either  at  its 
upper  or  lower  part.  This  opaque  crescent  is  the  commencement  of  the  so  called 
'  arcus  senilis  ;  '  and  on  close  inspection  it  will  be  seen  that  the  opacity  is  not  an 
extension  of  the  white  tissue  of  the  sclerotic  into  that  of  the  cornea,  but  that  a 
narrow  interval  of  partially  clear  cornea  always  intervenes  between  the  two  opaque 
structures.  In  some  old  persons,  the  circle  assumes  a  chalky  whiteness,  and  presents 
a  very  striking  appearance. 

'  Arcus  senilis '  is  considered  by  some  observers  to  indicate  the  co-existence  of 
fatty  degeneration  of  the  heart.  As  far  as  the  eye  itself  is  concerned,  the  change 
can  be  considered  as  of  very  little  importance.  It  certainly  does  not,  as  has  been 
asserted,  in  any  way  contra-indicate  the  operation  of  cataract  by  extraction ;  for  I 
have  many  times  carried  my  section  through  a  strongly-marked  '  arcus  senilis,'  and 
the  wound  has  become  quickly  and  firmly  united. 


Inflammation   of   the   Cornea. 
{Ke7-atitis ;   Corneitis.) 

The  healthy  cornea,  as  I  have  already  observed,  is  of  the  most  perfect  trans- 
parency, and  its  surface  smooth  and  brilliant  in  the  highest  degree.  These  qualities 
are  lost  as  soon  as  the  part  becomes  inflamed ;  a  general  haziness  overspreads  the 
whole  structure,  and  the  surface  looks  like  a  steamy  glass. 

If  the  inflammation  be  acute,  a  crescentic  plexus  of  vessels  will  be  seen  passing 
from  the  edge  of  the  comea  for  some  little  distance — a  line  or  more — into  its  sub- 
stance. These  vessels  are  so  fine,  and  so  closely  set  together,  that  they  produce  the 
appearance  of  a  small  patch  of  blood  smeared  upon  the  surface  of  the  cornea.  "With 
a  lens  of  an  inch  focus,  the  individual  vessels  composing  the  plexus  may  be  identified. 
This  characteristic  plexus  sometimes  involves  a  thu'd  or  even  a  half  of  the  corneal 
circumference. 

A  zone  of  pink  v&ssels  is  always  seen  in  the  sclerotic  adjacent  to  the  cornea, 
whenever  any  form  of  active  keratitis  is  present ;  this  sclerotic  zone  also  exists  when- 
ever the  iris  is  inflamed.  It  is  therefore  always  to  be  regarded  as  an  important  sign. 
As  acute  keratitis  advances,  some  portion  of  the  hazy  cornea  may  become  more 
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decidedly  opaque,  and  of  a  pale  yellow  tint;  this  shows  that  softening  is  going  on, 
which  may  lead  to  actual  giving  way  of  the  part.  Intolerance  of  light  and  abundant 
secretion  of  tears  accompany  keratitis.  The  larger  venous  trunks  of  the  conjimctiva 
become  full  and  distended,  but  there  is  an  absence  of  that  fine  vascular  network  in 
the  conjunctiva  which  characterises  ophthalmia. 

One  eye  is  usually  attacked  at  a  time,  but  the  other  may  sooner  or  later  become 
•involved,  and  it  very  often  happens  that  the  second  eye  becomes  inflamed  just  as  the 
first  is  recovering. 

Children  and  young  persons  ai'e  the  most  frequent  subjects  of  keratitis,  and  the 
disease  is  rare  after  the  age  of  twenty.  The  subjects  of  it  are  usually  of  a  weakly, 
irritable  constitution,  often  pale  and  anaemic ;  in  some  cases  presenting  the  swollen 
cervical  glands  and  other  marks  of  scrofula. 

The  prognosis  is  favourable  in  proportion  as  the  patient  is  young,  and  is  seen  at 
an  early  stage  of  the  disease. 

The  mischievous  and  too  common  practice  of  keeping  such  patients  confined  to 
darkened  rooms  often  induces  a  morbid  iridtability  of  the  nervous  system,  and  an 
intolerance  of  light,  which  is  still  further  aggravated  by  the  irritating  drops  so  un- 
sparingly applied  to  eyes  affected  with  corneal  inflammation. 

Under  judicious  management  a  case  of  keratitis  occurring  in  a  child  may  some- 
times pass  ofi"  without  leaving  a  trace  of  opacity.  But  when  the  disease  occurs  after 
puberty,  and  is  severe  and  obstinate,  perfect  transparency  is  hardly  ever  restored, 
and  the  cornea  remains  ever  afterwards  rather  more  convex  than  natui^al,  and  very 
faintly  mottled  with  opacities  and  partially  transparent  interstices.  These  opacities 
resulting  from  long-continued  keratitis,  without  ulceration,  require  to  be  thoroughly 
understood  ;  for  the  surgeon  who  has  not  made  himself  familiar  with  their  appearance 
will  be  sure  to  overrate  the  patient's  powers  of  sight.  It  seems  as  if  long- continued 
keratitis  in  patients  who  have  passed  childhood  were  attended  with  some  pecuKar 
change  in  the  structure  of  the  cornea,  whereby  those  portions  which  present  only  the 
slightest  traces  of  opacity  become,  from  irregular  refraction  of  the  rays  of  light,  u:n- 
able  to  transmit  a  clear  and  well-defined  image  of  objects. 

Treatment. — I  have  already  alluded  to  the  constitutional  peculiarities  commonly 
met  with  in  patients  who  are  the  su.bjects  of  keratitis.  They  are  in  every  way  un- 
fitted to  endui'e  the  '  antiphlogistic '  measures  recommended  in  so  many  works  on 
eye-diseases.  The  diet  should  be  nutritious  and  abundant,  but  not  given  in  such 
quantities  as  to  oppress  the  stomach  and  impair  digestion.  Very  young  children  are 
almost  always  better  without  beer  or  wine.  The  former  should  be  given  to  older 
children  once  a  day  if  they  have  been  accustomed  to  it ;  but  wine  can  only  be  re- 
quired by  children  sufiering  from  extreme  debility  ;  in  ordinary  cases  it  hurries  the 
circulation,  and  increases  the  general  irritability  of  the  nervous  system.  Of  course 
the  condition  of  the  bowels  is  to  be  carefully  attended  to  ;  and  where  the  state  of  the 
biliary  and  other  secretions  may  demand  the  use  of  mercury,  an  occasional  dose  of 
calomel — one  or  two  grains,  with  or  without  a  proportionate  quantity  of  rhubarb — 
is  to  be  given ;  btit  anything  like  a  mercurial  coui-se  is  to  be  avoided.  Iron  is,  of  all 
substances^  the  most  beneficial  in  cases  of  genuine  keratitis,  but  it  frequently  fails  in 
consequence  of  being  given  in  too  large  doses,  and  for  too  long  a  time  without  any 
pause.  The  tinctura  ferri  sesquichloridi  is  the  form  I  usually  prefer,  giving  it  in- 
variably dii-ectly  after  food,  or  even  during  a  meal,  and  in  doses  varying,  according  to 
age,  from  five  to  twelve  drops  twice  a  day.  The  syrupus  ferri  iodidi  is  sometimes 
useful.  Occasionally,  when  the  patient  is  feeble,  ill-nourished,  or  of  phthisical  ten- 
dency, cod-liver  oil  may  be  given  as  well  as  the  iron,  or  even,  for  a  time,  instead  of  it. 
Counter-irritation,  by  means  of  small  blisters  to  the  temples,  is  often  valuable  in 
combating  the  intolerance  of  light ;  and  tincture  of  iodine,  applied  to  the  skin  of  the 
lids,  also  conduces  to  the  same  end,  and  is  preferable  to  blisters  in  patients  of  exti-eme 
delicacy  of  constitution. 

Inflammation  of  the  cornea  is  essentially  a  tedious  disease,  and  the  surgeon  must 
often  wait  patiently  for  weeks,  and  even  months,  before  the  transparency  of  the  part 
is  restored.     Hence  it  will  be  seen  how  necessary  it  is  to  give  the  tonic  medicines  in 
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small  doses,  such  as  the  patient  can  go  on  with  for  a  considerable  period,  instead  of 
attempting  to  conquer  the  disease  at  once  by  giving  large  doses,  which  cannot  be 
persevered  in  without  derangement  of  the  stomach  and  liver. 

Warm  fomentations,  night  and  moi-ning,  or  steaming  the  eyes  over  hot  water, 
will  usually  be  found  to  allay  their  ii-iitability ;  but  all  stimulating  lotions  and  drops 
do  harm. 

How  any  one  who  has  seen  much  ophthalmic  practice  can  recommend  the  appli- 
cation of  solid  nitrate  of  silver  to  the  conjunctiva  in  cases  of  keratitis,  I  cannot 
comprehend.  The  same  substance  in  solution,  and  the  sulphates  of  copper  and  zinc, 
are  also  ftequently  employed,  and  sometimes  the  ointments  of  the  nitrate  and 
nitrico-oxide  of  mercury  are  added,  as  if  on  purpose  to  increase  the  irritation  already 
existing. 

'  Scrofulous  or  Strumous  Keratitis.' 

I  have  observed  that  the  well-known  disease  commonly  called  Scrofulous  Oph- 
thalmia [Phlyctcenular  Ophthalmia  of  Mackenzie)  derives  all  its  importance  from 
the  fact  that  the  cornea  is  implicated ;  and  I  therefore  propose  to  S3parate  the 
disease  from  the  group  of  conjunctival  inflammations,  to  which  alone  the  term 
'■  Ophthalmia  '  strictly  belongs,  and  to  treat  of  it  under  the  head  of  Inflammation  of 
the  Cornea. 

It  specially  attacks  children,  but  certainly  is  not  always  confined  to  those  of 
scrofulous  constitution ;  at  least  it  is  met  with,  where  there  is  no  evidence  of  tuber- 
cular disease.  The  most  striking  symptom  is  extreme  intolerance  of  light  {photo 
phobia),  and  general  ii-ritability  of  the  eyes  and  of  the  whole  system.  The  local 
aflection  of  the  cornea  shows  itself  either  in  a  small  whitish  elevation  (phli/ctrenida), 
or  an  ulcer.  In  either  case  a  long  plexus  of  vessels  runs  from  the  corneal  margin  to 
the  morbid  spot.  This  long  plexus  or  lash  of  vessels  is  quite  diagnostic  of  the  disease. 
It  is  sometimes  seen  when  the  rest  of  the  cornea  is  almost  clear,  but  more  commonly 
there  are  several  phlyctsenulse  or  ulcers,  and  the  whole  of  the  cornea  is  more  or  less 
hazy.  The  intolerance  of  light  I  have  mentioned,  as  being  characteristic  of  the 
disease,  causes  violent  spasm  of  the  orbicularis  palpebrtirum,  which  is  increased  when 
the  surgeon  makes  any  attempt  to  examine  the  eyes.  The  intolerance  is  often  much, 
increased  by  the  too  common  but  most  injudicious  practice  of  keeping  the  patients 
in  dark  rooms.  After  many  hours  of  darkness,  the  sudden  admission  of  light  is  of 
course  extremely  painful.  If  the  intolerance  is  very  great,  or  the  child  too  young 
to  be  open  to  persuasion,  the  examination  must  be  made  by  means  of  the  wii-e 
speculum. 

The  pain  caused  by  exposure  to  light  is  often  out  of  all  proportion  to  the  extent 
of  corneal  disease.  In  some  extreme  cases  the  surgeon  is  surprised  to  find  merely 
a  small  whitish  elevation  [j}hlyct(Knula),  or  an  ulcer  the  size  of  a  pin's  head,  with 
the  characteristic  streak  of  vessels  reaching  to  it  from  the  edge  of  an  almost  clear 
cornea. 

In  true  cases  of  this  form  of  keratitis  there  is  hardly  any  increase  in  the  mucous 
secretion  from  the  conjunctiva,  but  the  flow  of  tears  is  profuse,  and  they  gush  out 
each  time  the  lids  are  separated.  There  is  a  more  or  less  marked  zone  of  vessels  in 
the  sclerotic  immediately  around  the  cornea,  but  no  general  redness  of  the  globe, 
the  chief  increase  of  vascularity  being  due  to  distension  of  the  larger  veins  of  the 
conjunctiva.  The  lids  are  often  raw  and  excoriated  at  the  edges,  and  the  outer 
commissure  is  inclined  to  crack  and  bleed.  Swollen  and  fissured  lips  and  alee  nasi, 
excoriations  and  cracks  behind  the  ears,  eczema  on  various  parts  of  the  face,  and 
eruptions  on  the  scalp,  are  occasionally  found  to  accompany  this  disease  of  the  eyes 
in  the  more  severe  and  long-continued  cases. 

Treatment. — Both  the  skill  and  patience  of  the  surgeon  are  often  sevei'ely  tried 

by  these  cases,  especially  if  they  have  been  neglected,  or  treated  injudiciously,  befoi-e 

coming  into  his  hands.     Long-continued  doses  of  mercury,  seclusion  in  dark  rooms 

involving  the  loss  of  air  and  exercise,  and  too  much  of  food  and  stimulants,  are  the 
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common  sources  of  unsuccess  as  regards  general  management,  whilst  the  local  appli- 
cation is  too  often  just  that  which  is  most  hurtful — namely,  nitrate  of  silver. 

Under  the  head  of  Catarrhal  Ophthalmia  I  have  spoken  of  the  valuable  pro- 
perties of  this  substance  in  solution,  in  cases  where  the  inflammation  is  limited  to 
the  conjunctiva ;  and  I  have  also  mentioned  how  beneficially  the  application  of  the 
solid  nitrate  acts  in  arresting  the  rapid  ulceration  of  the  cornea  in  purulent  or 
gonorrhceal  ophthalmia.  But  the  too  common  practice  of  dropping-in  a  solution  of 
the  nitrate  in  cases  where  the  cornea  is  attacked  either  with  j^hlyctsenulte  or  ulcers, 
is  most  mischievous,  and  often  prevents  the  cure  of  a  case  which  in  other  respects 
may  have  been  judiciously  treated. 

I  have  said  that  children  attacked  Avith  this  disease  should  by  no  means  be  shut 
up  in  dark  rooms.  Light  is  as  essential  to  the  health  of  animals  as  of  plants,  and  all 
inconvenience  from  bright  light  can  be  averted  by  the  use  of  a  large  shade,  or  in 
elder  children  a  pair  of  tinted  spectacles.  Out  of  doors  a  blue  or  green  veil  may  be 
added.  Moderate  exercise  in  the  open  air  should  be  taken  whenever  the  weather  is 
mild  and  dry,  and  sea-air  is  generally  the  most  desirable,  provided  the  place  selected 
be  not  too  bleak  and  windy.  I  have  alluded  to  the  ill  effects  of  too  much  food  and 
stimulants ;  but  in  doing  so,  I  would  not  be  supposed  to  recommend  low  diet ;  on  the 
contrary,  there  should  be  an  abundance  of  nutritious,  easily  digested  food.  My  remark 
was  directed  against  that  pernicious  practice  of  stuffing  young  children  with  more 
animal  food  than  the  stomach  can  properly  digest,  and  over-exciting  theii'  iri-itable 
circulation  with  wine  and  beer,  as  if  their  disease  could,  as  it  were,  be  taken  by 
storm  and  extinguished  by  mere  eating  and  drinking.  Of  com-se  there  are  excep- 
tional instances  of  very  weakly  children  who  require  a  small  quantity  of  wine;  but, 
as  a  rule,  beer  is  preferable  at  an  early  age,  and  to  those  unaccustomed  to  stimulants 
pure  milk  will  often  be  found  of  far  more  service. 

With  respect  to  drugs,  I  know  of  nothing  so  useful  as  iron  in  cases  of  keratitis, 
whether  attended  with  phlyctsenulie  or  ulcers.  It  may  be  given  alone,  or  in  combi- 
nation with  quinine,  according  to  circumstances.  The  reason  why  iron  is  so  often 
ineffectually  prescribed  in  this  disease  and  in  many  others,  appears  to  me  to  be  that 
it  is  given  in  too  large  doses  and  at  wrong  times.  The  form  I  prefer  is  the  tinctura 
ferri  sesquichloridi,  in  doses  of  five,  ten,  or  twelve  drops,  twice  or  thrice  a  day,  to  chil- 
dren ranging  from  five  to  fifteen  years  of  age.  It  is  best  taken  in  water,  and  always 
immediately  after  a  meal.  Weakly  children  may  at  the  same  time  take  with  advan- 
tage cod-liver  oil.  Eveiy  fortnight  or  so  the  iron  may  be  discontinued  for  a  couple 
of  days,  and  if  the  bowels  have  become  confined,  or  the  liver  appear  to  be  deranged, 
a  mild  aperient  may  then  be  taken,  with  half  a  grain,  a  gi-ain,  or  two  grains  of 
calomel,  according  to  age  and  constitution. 

Of  local  applications  none  are  so  generally  employed  as  blisters  ;  and  no  doubt, 
when  used  judiciously,  they  are  very  serviceable  in  subduing  that  intolerance  of  light 
which  is  one  of  the  most  distressing  features  of  the  disease.  But  here  again  a  great 
mistake  is  frequently  made  in  ajDplying  blisters  of  too  large  a  size,  and  without  suffi- 
ciently discriminating  between  those  constitutions  that  will  and  those  that  will  not 
bear  them. 

In  feeble  anaemic  subjects  a  blister,  even  of  small  size,  will  often  produce  con- 
siderable depression ;  and  in  very  young  children  with  irritable  skin,  will  bring  out 
a  troublesome  eczematous  eruption.  The  best  effect  is  produced  by  applying  blisters 
the  size  of  a  shilling  to  the  temple,  allowing  the  part  to  heal  quickly,  and  repeating 
the  blister  when  the  cuticle  is  reproduced  at  the  end  of  a  week  or  ten  days.  A  more 
rapid  form  of  counter-irritation  is  that  produced  by  undiluted  tincture  of  iodine, 
painted  on  the  skin  of  the  upjDer  lid.  This  may  be  rejoeated  as  often  as  the  skin 
recovers  its  natural  condition. 

The  lids  may  be  bathed  night  and  moi'ning  with  warm  water,  or  the  steam  of  hot 
water  may  be  allowed  to  play  against  them,  which  avoids  the  mechanical  initation 
of  rags  or  sjDonges. 

Vaseline  may  be  smeared  along  the  eyelashes  at  bedtime.  Lotions  of  acetate  of 
lead,  or  alum,  two  or  three  grains  to  the  ounce  of  water,  ai'e  sometimes  useful  where 
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there  is  on  the  cornea  merely  a  small  opaque  patch  (phlyctsena),  with  the  character- 
istic lash  of  vessels  running  to  it ;  but  whenever  an  ulcer  exists  lead-lotions  are 
improper,  as  the  carbonate  of  lead,  which  is  precipitated  from  them,  is  liable  to  form 
an  insoluble  white  deposit  in  the  cicatrix. 

Leeches  always  do  harm  in  cases  of  true  keratitis  with  ulceration  of  the  cornea. 

To  get  rid  of  the  plexus  of  vessels  running  from  the  edge  of  the  cornea  to  the 
phlyctsenula  or  ulcer  on  its  surface,  it  has  been  gravely  proposed  that  the  vessels 
should  be  cut  across  with  a  lancet.  This  is,  indeed,  beginning  at  the  wrong  end. 
'  Ubi  stimulus,  ibi  afluxus ; '  so  long  as  an  irritable  patch  of  deposit  or  an  ulcer 
exists,  so  long  will  an  irregular  supply  of  blood  be  sent  thither.  Heal  the  ulcer,  or 
get  rid  of  the  irritability  of  the  cornea,  by  constitutional  means,  and  the  plexus  of 
vessels  will  vanish. 

The  opacities  remaining  after  a  long-continued  attack  of  scrofulous  ophthalmia 
are,  to  a  certain  extent,  permanent ;  that  is  to  say,  if  they  result  from  the  healing  of 
ulcers.  But  if  the  ulcer  be  superficial  and  the  child  very  young,  it  is  surprising  to 
see  how  faint  a  trace  remains  in  after-life,  to  mark  the  site  of  the  cicatrix. 


Parenchymatous  or  Interstitial  Keratitis. 

It  is  to  the  careful  obsei-vations  of  Hutchinson  that  we  owe  the  true  knowledge 
of  this  remarkable  form  of  corneal  inflammation.  Not  that  he  detected  a  disease 
which  had  never  been  seen  before ;  on  the  contrary,  it  was  in  patients  who  might 
have  been  selected  as  afibixling  typical  specimens  of  '  strumous  ophthalmia  '  that  he 
first  declared  the  morbid  appearances  to  be  due,  not  to  scrofula,  but  to  inherited 
syphilis.  He  named  the  disease  '  chronic  interstitial  keratitis ; '  but  I  think  we  may 
faii-ly  substitute  the  shorter  term  sypJiilitic.  No  confusion  can  arise  from  thus  naming 
the  disease,  because  there  is  no  special  form  of  corneal  inflammation  connected  with 
acquired  syphilis,  the  chronic  interstitial  form  being  met  with  exclusively  as  a  sequela 
of  an  inherited  taint.  [I  have  excej)tionally  seen  this  form  of  keratitis  follow 
acquired  syphilis  in  young  adults  fi'ee  from  every  evidence  of  antecedent  inherited 
taint,  and  less  infrequently  in  children,  from  whom  all  other  grounds  for  suspecting 
inherited  syphilis  were  absent. — J.  W.  H.] 

The  subjects  of  this  form  of  keratitis  are  children  and  young  pei-sons  from  five  to 
eighteen  yeai-s  of  age,  and  most  frequently  it  is  an  eldest  child  that  comes  under  ob- 
servation. The  disease  begins  at  the  centre  of  one  cornea,  in  the  form  of  a  diffused 
haziness,  like  that  of  gi'ound  glass.  Yery  soon  whitish  dots  appear  in  the  midst  of 
the  haze,  not  on  the  surface,  but  in  the  very  substance  of  the  cornea.  These  dots 
generally  run  together,  and  thus  increase  the  amount  of  central  opacity.  At  first 
there  is  but  little  attendant  vascularity  of  the  sclerotic  and  conjunctiva,  but  as  the 
central  opacity  becomes  more  marked,  these  tissues  become  reddened,  and  a  fine 
j)lexus  of  vessels  spreads  on  the  cornea  itself,  and  gradually  pervades  the  opaque 
portion,  affecting  the  upper  and  central  part  of  the  cornea  in  preference  to  its  lower 
half.     Throughout  the  whole  course  of  the  disease  there  is  no  tendency  to  ulceration. 

Usually  within  about  two  months — or  it  may  be  much  earlier — the  other  cornea 
begins  to  be  affected,  the  disease  commencing,  as  in  the  eye  first  attacked,  by  a  central 
haziness. 

The  vascularity  of  the  coi-nea,  when  the  disease  is  at  its  height,  is  wholly  unlike 
that  which  attends  granular  lids,  and  other  chronic  forms  of  keratitis.  In  the  latter 
the  vessels  are  large  and  stiperficial,  whereas  in  the  disease  now  under  consideration 
they  penetrate  the  cornea  so  deeply,  and  are  so  fine  and  closely  set  together,  that  the 
eflect  produced  is  that  of  a  tissue  infiltrated  with  blood. 

'In  almost  all  cases  the  subjects  of  this  keratitis,'  says  Hutchinson,  'present  a 
very  peculiar  physiognomy,  of  which  the  most  striking  signs  are,  a  coarse  flabby  skin, 
pits  and  scars  on  the  face  and  forehead,  cicatrices  of  old  fissures  at  the  angles  of  the 
mouth,  sunken  bridge  to  the  nose,  and  a  set  of  permanent  teeth  peculiar  for  their 
smallness,  bad  colour,  and  vertically  notched  edges.'     He  adds  :  '  As  diagnostic  of 
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hereditary  syphilis,  various  pecuHarities  are  often  presented  by  the  other  teeth, 
especially  the  canines,  but  the  upper  central  incisors  are  the  test-teeth.  When  first 
cut,  these  teeth  are  usually  shoi-t,  and  the  cutting  edge  is  narrow  from  side  to  side, 
and  very  thin.  After  a  while  a  crescentic  portion  from  their  edge  bi'eaks  away, 
leaving  a  broad,  shallow,  vertical  notch,  which  is  permanent  for  some  years,  but 
between  twenty  and  thirty  usually  becomes  obliterated  by  the  premature  wearing 
down  of  the  tooth.' 'I  have  not  met  with  a  single  example  of  well- 
characterised  interstitial  keratitis  in  which  the  teeth  were  of  normal  size  and  shape.' 

More  extensive  experience  has  caused  Mr.  Hutchinson  to  modify  this  last  remark, 
and  he  mentions  several  exceptional  cases  in  which  all  the  appearances  of  syphilitic 
keratitis  were  present,  in  association  with  well-formed  teeth. 

One  very  remarkable  instance  of  keratitis — I  think  the  severest  I  ever  saw — 
occurred  in  my  own  practice,  in  a  young  lady  whose  teeth  were  quite  remarkable  for 
soundness  and  symmetry ;  but  in  her  the  peculiar  physiognomy  was  well  marked, 
and  her  history  completely  confirmed  the  fact  of  her  inherited  syphilis.  I  have  also 
seen  some  striking  cases,  in  which  patients  with  well-formed  features,  and  clear  and 
ruddy  complexions,  had  strongly-marked  syphilitic  kei^atitis ;  but  their  teeth  were 
more  or  less  afiected.  We  therefore  may  meet  with  severe  syphilitic  keratitis  in 
patients  ^v^ith  healthy  physiognomy  and  deformed  teeth  ;  or — still  more  rarely — in 
those  with  faultless  teeth  and  the  syphilitic  cast  of  featuies;  but  to  find  the  true 
form  of  keratitis  in  connection  with  both  good  teeth  and  good  complexion  also,  is,  I 
think,  next  to  impossible. 

I  frequently  notice  that  medical  men  who  have  not  read  Hutchinson's  careful 
descriptions,  bvit  have  only  heard  of  *  notched  teeth,'  expect  to  find  serrated  edges, 
such  as  one  so  often  sees  in  newly-cut  healthy  incisors.  '  Serrated,'  however,  implies 
a  series  of  notches.  A  single  notch  is  that  to  which  Hutchinson  first  drew  attention  ; 
and  the  folloy/ing  figure,  copied  from  his  work,  will  at  once  show  the  reader  what  he 
is  to  look  for,^ 

Fig.  i. 


In  adults  the  notch  often  becomes  worn  away,  but  even  then  the  tooth  retains 
a  characteristic  shape.  I  liken  it  to  that  of  a  screw-driver,  being  wide  at  the  base, 
where  it  joins  the  gum,  ajad  narrow  at  its  cutting  edge;  while  its  lateral  edges  are 
thick  and  rounded.  The  lower  incisors  never  lose  their  peculiar  form,  which  is 
more  or  less  cylindrical,  and  they  are  commonly  wider  apart  than  healthy  teeth. 

It  must  be  always  borne  in  mind  that  these  syphilitic  peculiarities  in  the  teeth 
are  only  met  with  in  the  permanent  set.  The  first  set  are  not  notched,  but  they  are 
usually  stunted  arid  prone  to  premature  decay. 

Treat'ment. — A  combined  specific  and  tonic  plan  is  advocated  by  Hutchmson, 
as  being  more  efficacious  than  one  exclusively  tonic,  and  he  advises  the  cautious  use 
of  mercurials  and  iodides.  He  prefers  to  administer  the  mercury  by  rubbing-in  the 
milder  ointment,  always  avoiding  ptyalism,  and  gives  internally  iodide  of  potassium 
and  iodide  of  iron. 

I  believe  iron,  under  some  form  or  other,  to  be  the  one  drug  needful.  It  should 
be  given  in  small  doses,  becairse  the  cure  is  necessarily  very  slow,  and  the  medicine 
must  therefore  be  continued  for  many  months.  An  occasional  small  dose  of  calomel 
— a  grain  or  so  once  a  fortnight — is  requisite  to  prevent  the  iron  deranging  the  liver, 
but  I  do  not  think  'a  mercurial  course,'  as  it  is  termed,  either  necessary  or  beneficial. 
The  forms  of  u-on  I  prefer  are  the  tinctura  ferri  sesquichloridi,  and  syrup,  ferri 
iodidi.  For  a  young  child  six  or  seven  years  of  age,  eight  or  ten  drops  of  the 
tincture,  given  once  a  day  immediately  after  a  meal,  will  be  a  full  dose ;  each  fort- 
night it  may  be  left  off  for  a  day  or  two,  and  a  grain  of  calomel  given.     Even  for 
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patients  sixteen  or  eighteen  years  old,  the  dose  of  the  tincture  need  never  exceed 
fifteen  or  twenty  drops. 

Good  diet,  pure  air,  and  all  things  calculated  to  improve  the  condition  of  the 
blood  and  tissues,  are  of  the  utmost  importance  in  treating  the  cachectic  subjects  of 
inherited  syphilis.  The  surgeon  must  ever  bear  in  mind  that  the  severer  forms  of 
syphilitic  keratitis  require  a  very  long  time  for  their  cure.  A  bad  case  will  require 
a  year  or  even  longer,  and  the  friends  of  the  patient  ought  at  the  very  first  to  clearly 
understand  this.  A  rapid  cure  is  quite  impossible.  If  only  the  vascularity  of  the 
cornea  disappears,  and  from  month  to  month  the  part  becomes  less  opaque,  the  very 
worst  case  may  terminate  satisfactorily.  It  is,  however,  unreasonable  to  expect 
that  in  very  severe  cases  absolute  transparency  of  the  cornea  will  ever  be  attained. 

A  very  chronic  kind  of  mtis  commonly  accompanies  the  severer  forms  of 
syphilitic  keratitis,  and  the  consequent  deposits  in  the  pupil,  or  around  its  margin, 
are  first  detected  when  the  cornea  is  recovering  its  transparency. 


Keratitis   with   Suppuration. 

In  simple  inflammation  of  the  cornea,  the  opacity,  however  dense  it  may  be, 
consists  of  inflammatory  exudation  among  the  lamellse  of  the  part,  without  any 
destruction  of  the  lamellse  themselves.  Under  certain  conditions  of  the  patient's 
system,  however,  the  inflammation  may  run  a  very  acute  and  rapid  course,  and 
within  a  few  days  terminate  in  suppuration  or  ulceration. 

When  suppuration  takes  place  in  the  substance  of  the  cornea,  it  is  most  fre- 
quently at  the  centre,  or  a  little  below  that  spot,  that  the  pus  collects.  Its  presence 
is  usually  manifested  by  a  small  yellowish  patch  in  the  midst  of  the  general  haziness. 
In  very  severe  cases  this  yellow  patch  may  rapidly  spread,  until  the  whole  cornea 
assumes  one  uniform  creamy  tint,  entirely  hiding  every  trace  of  iris ;  the  cornea 
then  softens,  and  gives  way  at  some  part,  the  iris  prolapses,  and  vision  is  eventually 
lost. 

These  are  extreme  cases  ;  a  more  ordinary  form  of  suppuration  is  that  in  which 
the  pus  gradually  infiltrates  the  lower  third,  or  even  the  lower  half,  of  the  cornea, 
and  at  last  makes  its  way  through  the  posterior  elastic  lamina,  and  then  sinks 
down  to  the  bottom  of  the  anterior  chamber,  where  it  forms  what  is  termed 
hypopyon. ' 

The  giving  way  of  the  posterior  elastic  lamina  of  the  cornea  is  sometimes  speedily 
followed  by  that  of  the  anterior  lamina,  and  in  that  case  a  peiforation  is  established, 
through  which  a  prolapsus  of  the  iris  takes  place.  This  perforation  of  the  cornea 
is  followed  by  immediate  relief  of  the  severe  pain  which  had  existed  as  long  as  the 
pus  was  pent  up  among  the  fibres  of  the  cornea,  or  in  the  anterior  chamber.  This 
pain  is  often  severe  to  a  degi-ee  quite  incredible  to  those  who  have  never  witnessed 
such  cases,  assuming  the  form  of  neuralgia,  and  wholly  preventing  sleep. 

Treatment. — In  general  surgery  we  are  so  accustomed,  whenever  an  abscess 
forms,  to  regard  its  eA^acuation  as  the  very  first  indication  for  treatment,  that  I  may 
be  expected  to  mention  a  puncture  for  giving  exit  to  the  pus,  as  the  most  important 
step  in  treating  a  case  of  suppuration  in  the  cornea.  But,  although  it  is  common  to 
speak  of  abscess  in  this  part,  the  matter  is  not  contained  in  a  distinct  cavity,  but  is 
infiltrated  among  the  corneal  fibres,  so  that  if  an  incision  be  made,  the  pus  does  not 
flow  out.  The  cornea,  too,  differs  from  every  other  superficial  tissue  of  the  body,  in 
being  transparent;  and  we  should  avoid  inflicting  any  unnecessary  wound,  even  to 
the  smallest  extent,  upon  a  structure,  the  transparency  of  which  is  essential  to  sight. 

[It  is  now  generally  admitted  that  an  incision  through  the  suppurating  spot  will 
often  limit  the  suppm^ation  and  consequently  the  destruction  of  the  corneal  tissue, 
and  give  instant  relief  to  pain. — J.  W.  H.] 

^  This  collection  of  pus  at  the  bottom  of  the  anterior  chamber  is  by  some  authors  termed 
onyx ;  others  use  the  latter  word — now  almost  obsolete — to  signify  an  abscess  in  the  sub- 
stance of  the  cornea. 
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The  general  tonic  plan  of  treatment  I  have  sketched  out  as  suitable  to  cases  of 
common  keratitis  will  be  applicable,  with  certain  modifications,  to  keratitis  with 
suppuration.  We  must  take  care  not  to  reduce  the  patient's  vital  powers ;  for,  if 
we  do,  not  only  will  the  softening  of  the  corneal  tissue  be  likely  to  spread,  but  if 
perforation  of  the  cornea  takes  place,  there  will  be  a  deficiency  of  reparative  material 
to  fill  up  the  breach,  and  a  large  prolapsus  iridis,  with  consequent  distortion  or 
obliteration  of  the  pupillaiy  opening,  will  be  the  result. 

In  the  very  early  stage  of  suppuration,  when  a  small  yellowish  patch  in  the  midst  of 
the  hazy  cornea  is  all  that  is  seen  to  mark  the  beginning  of  suppuration,  blistering  to 
the  temple  sometimes  aids  in  checking  the  formation  of  pus ;  but  when  a  considera- 
ble portion  of  the  cornea  has  become  infiltrated,  and  severe  neuralgia  sets  in,  blistering 
only  aggravates  the  pain.  Narcotics  must  then  be  given  ;  to  children,  a  few  drops 
of  tincture  of  hyoscyam  VIS  at  bedtime;  to  adults,  a  fuller  dose — 5^^-  ^i'  Sj-  I^i  very 
severe  cases  of  neuralgia  in  the  fifth  nerve,  hyoscyam  us  will  be  found  unavailing,  and 
morphia  must  be  resorted  to,  especially  if  the  patient  be  accustomed  to  the  use  of 
opium.  Sometimes  a  piece  of  lint  steeped  in  chloroform  liniment,  and  laid  upon  the 
temple  and  forehead,  over  the  region  of  the  lacrymal  and  supraoi-bital  branches  of 
the  fifth  nerve,  is  of  great  service  in  lulling  the  pain. 

If  the  infiltration  and  softening  of  the  cornea  go  on  to  perforation,  the  aqueous 
humour  at  once  drains  away,  and  then  the  neuralgia  usually  ceases,  or  is  mitigated 
in  a  remarkable  degree.  If  the  pain  ceases,  so  as  to  allow  the  patient  to  obtain 
sleep  without  the  aid  of  narcotics,  they  ought,  as  soon  as  possible,  to  be  laid  aside  ; 
for  they  almost  invariably  take  away  appetite,  and  the  patient  is  now  in  need  of 
good  nourishment  to  hasten  the  repair  of  the  breach  in  the  cornea. 

Bark  and  ammonia,  or  quinine,  may  be  required  at  this  stage  of  the  disease ;  but 
a  carefully-regulated  nutritious  diet,  with  a  moderate  amount  of  stimulants,  must  be 
the  chief  sources  of  the  reparative  process. 

As  respects  local  treatment,  protection  from  light,  and  occasional  fomentation 
with  warm  water  or  poppy-decoction,  comprise  all  that  is  necessary  during  the 
earlier  stage.  When,  however,  the  cornea  has  given  way,  the  eyelids  must  be  kept 
constantly  closed,  either  by  the  application  of  a  strip  or  two  of  plaster,  or  by  means 
of  a  light  pad  of  cotton-wool,  arranged  around  the  eyeball,  and  kept  in  its  place  by  a 
bandage.  The  eye  should  only  be  opened  occasionally  by  the  surgeon,  to  ascertain 
the  progress  of  repair.  In  some  cases  it  is  useful  to  abstain  from  examining  the  eye 
for  four-and-twenty  or  eight-and-forty  hours. 

When  prolapsus  iridis  has  occurred,  this  occlusion  of  the  eye  is  especially  useful, 
as,  by  keeping  the  parts  at  rest,  an  opportunity  is  afibrded  for  the  adhesion  of  the 
protruded  iris  to  the  edges  of  the  aperture  in  the  cornea.  As  soon  as  this  adhesion 
has  taken  place,  no  more  iris  can  escape,  and  the  prolapsed  portion  gradually  shrinks, 
and  flattens  down  to  the  level  of  the  cicatrix.  When,  from  want  of  vigour  in  the 
patient,  the  adhesive  process  is  sluggish,  it  is  sometimes  useful  lightly  to  touch  the 
prolapsus  with  a  point  of  nitrate  of  silver,  but  there  is  a  risk  of  the  inflammation 
thus  provoked  extending  beyond  the  prolapsus. 

To  attempt  to  return  a  portion  of  iris  which  has  prolapsed  through  a  loss  of 
substance  in  the  cornea,  is  utterly  futile ;  for  it  will  protrude  again  and  again,  so 
long  as  there  exists  an  aperture  for  it  to  escape  through. 

Disease  of  the  fifth  nerve,  caused  either  by  pressure  on  its  triink,  as  it  is  emerging 
by  the  side  of  the  pons  Varolii,  or  by  primary  degeneration  of  the  tissue  of  the  nerve 
itself,  will  give  rise  to  a  form  of  keratitis  with  suppuration  very  similar  to  that 
described  in  the  preceding  pages.  In  the  cases  of  disease  of  the  fifth  nerve  which  I 
have  seen,  this  affection  of  the  cornea  has  not  come  on  dm^ing  the  neuralgic  stage, 
but  at  a  later  period,  when,  in  consequence  of  partial  or  total  destruction  of  the 
trunk  of  the  nerve,  there  has  been  anaesthesia  of  the  parts  supplied  by  the  ophthalmic 
division.  In  three  or  four  cases  which  I  have  watched,  the  whole  cornea  was  not 
destroyed ;  but  after  perforation  had  occurred,  the  process  of  softening  ceased,  and 
reparation  so  far  took  place  that  eventually  there  remained  only  an  opaque  cicatrix 
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in  the  cornea,  to  which  a  portion  of  the  iris  adhered. '  Two  opinions  are  entertained 
respecting  the  relation  of  the  nerve- lesion  and  the  ocular  disorder.  The  ophthalmia 
and  corneal  ulceration,  following  the  nerve-lesion,  have  been  regarded  by  some  as 
direct  results  of  the  abolition  of  a  trophic  influence  thought  to  be  exercised  by  the 
fifth  cranial  nerve  over  the  ocular  tissues;  an  opinion  which  has  its  origin  in 
Majendie's  well-known  experiments.  Others  have  looked  upon  the  ocular  disorders 
as  the  consequences  of  mechanical  and  other  direct  injuries  of  the  occurrence  of 
which,  owing  to  the  ansesthesia  of  the  surface  of  the  eyeball,  the  sufferer  is  unaware. 
This  opinion  is  in  harmony  with  Snellen's  experiments,  and  with  the  facts  within  the 
experience  of  every  oj^hthalmic  surgeon,  that  in  such  cases  small  foreign  bodies  are  not 
infrequently  found  upon  the  cornea  or  under  the  eyelids,  upon  a  removal  of  which 
and  closure  of  the  eyelids  the  ophthalmia  usually  subsides,  and  the  ulceration  of  cornea 
ceases  without  further  treatment. 


•  EXANTHEMATOUS     OPHTHALMIA '     (SO     CALLED). 

{Post-febrile  ulceration  of  the  cornea  ;  Ophthalmia  morhillosa  ;   Ophthalmia  scarlatinosa  ; 
Ophthalmia  variolosa ;  Ophthalmia  erysipelatosa.^ 

The  various  forms  of  ophthalmia  accompanying  the  exanthemata  have  been 
described  by  some  authors  with  considerable  minuteness ;  but  if  we  restrict  the  term 
ophthalmia  to  signify  an  inflammation  of  the  conj  uuctiva,  it  is  perhaps  in  measles  only 
that  any  very  marked  ophthalmia  can  be  said  to  occur.  Taking  place,  as  it  does,  at 
the  onset  of  the  attack,  it  is  one  of  the  most  marked  symptoms  of  the  disease,  but 
demands  no  special  treatment.  The  really  important  affection  connected  with 
measles,  is  the  ulceration  of  the  cornea,  which  results  from  the  general  debility 
produced  by  the  disease.  This  ulceration  is  commonly  attributable  to  a  neglect  of 
tonic  treatment  after  the  inflammatory  symptoms  have  passed  away.  Iron  and 
quinine,  alone  or  in  combination,  cod-liver  oil,  the  various  influences  of  fresh  air  and 
nutritious  diet,  are  all  to  be  put  in  requisition  to  avert  or  to  heal  these  ulcerations. 

Scarlatina,  on  account  of  the  greater  exhaustion  of  the  powers  of  Iffe  which  it 
induces,  is  still  more  likely  than  measles  to  be  followed  by  ulcers  of  the  cornea.  In 
some  extreme  cases  of  this  frightful  disease,  the  cornese  lose  their  vitality,  and  en- 
tirely slough  away.  The  same  system  of  tonics  and  nutritious  diet  which  I  have 
mentioned  as  useful  in  averting  the  sequelae  of  measles,  would  be  still  more  urgently 
called  for  after  an  attack  of  scarlatina. 

During  erysipelas  of  the  head  and  face,  in  the  severe  form,  the  lids  are  so 
completely  closed  by  the  swelling  of  the  skin,  as  to  hide  the  eyes  from  observation. 
In  the  stage  of  debility  succeeding  the  attack,  ulceration  of  the  cornea  may  arise,  as 
in  the  two  diseases  above  mentioned  ;  or  the  cornea  may  even  slough,  as  in  scarlatina. 

Of  all  the  exanthemata,  small-pox  produces  the  greatest  damage  to  the  eyes ;  and 
a  large  proportion  of  those  persons  whom  we  see  with  shrunken  globes,  or  with  their 
cornese  converted  into  chalk-like  cicatrices,  have  lost  their  sight  from  the  ulceration 
introduced  by  this  disease.  It  was  formerly  supposed  that  these  opacities  were 
produced  by  pustules  on  the  cor-nea  itself ;  but  it  has  been  ascertained  that  pustules 
never  form  on  this  part,  the  opacities  being  invariably  the  result  of  ulcers,  caused 
by  the  extreme  prostration  which  succeeds  the  inflammatory  stage.  ^ 

^  In  a  paper  puhlished  in  the  eighteenth  volume  of  the  Medico- Chirurgical  Transactions, 
1845,  I  drew  attention  to  the  fact  that  anaesthesia  of  the  fifth  nerve  was  far  more  frequent 
on  the  left  than  on  the  right  side.  In  1857  I  forwarded  to  the  editors  of  the  French  trans- 
lation of  Mackenzie's  Treatise  (vol.  ii.  p.  763)  a  note  containing  all  the  literary  references  to 
cases  of  anaesthesia  of  the  fifth  nerve  which  I  had  collected  up  to  that  time.  The  result  of 
the  analysis  of  fifty-one  cases  is  as  follows  :  in  five  patients  the  fifth  nerve  was  affected  on 
both  sides ;  in  thirteen  the  right  nerve  only  was  affected ;  while  thirty-three  patients  had 
anaesthesia  of  the  left  nerve. 

^  For  this  important  fact  we  are  indehted  to  the  extended  observations  of  Mr.  Marson, 
at  the  Small-pox  Hospital.  Among  15,000  cases  of  small-pox,  he  had  seen  twenty-sis 
instances  of  pustules  on  the  eyeball ;  hut  they  had  invariably  appeared  on  the  conjunctiva^ 
never  on  the  cornea. 
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TTlcers   of   the   Cornea. 


"Under  the  vai-ious  heads  of  Purulent,  '  Scrofulous'  and  ' Exanfhemafous  Oph- 
thahnia,'  and  in  the  section  on  Keratitis,  I  have  mentioned  the  more  formidable  kinds 
of  ulcei'ation  to  which  the  cornea  is  liable.  The  cases,  however,  are  very  numerous 
in  which  corneal  ulcers  are  developed  in  a  more  isolated  manner  than  in  any  of  the 
above-mentioned  diseases,  being  unattended  with  either  purulent  discharge  from  the 
conjunctiva,  or  general  inflammation  of  the  whole  cornea. 

Persons  of  all  ages  are  liable  to  corneal  ulceration.  It  is  essentially  a  disease  of 
debility,  attacking  those  whose  general  power  has  been  lowered  by  some  exhausting 
illness,  by  bad  or  insufficient  food,  or  some  other  depressing  agency. 

In  pei'sons  of  feeble  reparative  power,  an  ulcer,  instead  of  healing  up  to  the  level 
of  the  healthy  cornea,  sometimes  forms  a  slightly-depressed  cicatrix.  It  is  of  course 
most  important  not  to  confound  these  two  conditions,  as  is  often  done  by  those  unac- 
customed to  the  observation  of  eye-diseases.  A  recent  ulcer,  in  which  the  destructive 
process  is  still  going  on,  presents  a  sharjDly-cut,  well-defined  edge,  with  little,  if  any 
surrounding  opacity,  and  the  excavation  itself,  as  regards  transparency,  offers  but  little 
contrast  to  the  sound  cornea.  An  ulcer  which  is  healing  has  a  bevilled  margin,  it  is 
always  more  or  less  opaque  throughout,  and  there  is  a  cloudy  halo  surrounding  it ; 
and  if  the  ulcer  be  large,  vessels  will  be  seen  running  to  it  from  the  edge  of  the 
cornea.  A  depressed  cicatiix,  on  the  contrary,  has  its  edges  smoothly  rounded  olf, 
and  its  area  is  slightly  opaque  ;  there  is  little,  if  any,  cloudy  halo  surrounding  it, 
and  seldom  any  plexus  of  vessels  going  to  it  from  the  corneal  margin.  In  some  cases, 
however,  a  depressed  cicatrix  is  supplied  by  a  small  vessel  or  two,  the  remains  of  the 
plexus  which  once  carried  the  material  necessary  for  the  healing  of  the  ulcer  which 
preceded  it. 

If  the  progress  of  an  ulcer  be  not  arrested,  it  may  eventually  perforate  the 
whole  tliickness  of  the  cornea.  The  aqueous  humovir  then  escapes,  the  iris  falls 
forwards,  so  that  the  anterior  chamber  becomes  altogether  obliterated,  a  portion  of 
iris — large  or  small,  according  to  the  size  of  the  perforation — protrudes  through  the 
opening,  towards  which  also  the  pupil  is  displaced.  If  the  prolapsus  iridis  be  very 
large,  the  whole  area  of  the  pupil  may  be  annihilated. 

In  rare  cases  the  ulceration  stops  short  at  the  posterior  elastic  lamina  of  the 
cornea,  which,  in  consequence  of  the  pressure  from  behind,  is  thrust  forwards  as  an 
almost  transparent  vesicle,  filling  up  the  cavity  of  the  ulcer.  The  term  hernia  cornece 
has  been  applied  to  this  protrusion.  It  would  at  once  be  distinguished  from  a 
prolapsus  iridis  by  the  retention  of  the  aqueous  humour,  and  the  consequent  persis- 
tence of  the  anterior  chamber. 

There  is  one  remarkable  form  of  corneal  ulceration  of  a  singularly  destructive  and 
intractable  character.  In  most  of  the  cases  the  patients  are  persons  in  broken  and 
unsound  health.  One  eye  only  is  usually  attacked ;  the  ulceration  commencing  at 
the  edge  of  the  cornea,  rapidly  forms  a  deep  crescentic  groove,  which  continues  to 
deepen  and  extend  itself,  until  it  forms  a  considerable  arc  of  a  circle,  and  more  or 
less  completely  isolates  the  central  portion  of  the  cornea,  which  is  left  standing  up 
in  high  relief.  Where  this  central  portion  eventually  yields  to  the  ulcerative  process, 
sight  is  of  course  entirely  lost.  It  is  remarkable  that  frequently  the  posterior  lamina 
of  the  cornea  either  remains  unbroken,  or  is  perforated  to  only  a  small  extent.  The 
form  of  ulceration  is  very  similar  to  that  accompanying  gonorrhceal  ophthalmia. 
In  one  very  marked  case  there  was  very  little  pain  or  uneasiness,  and  the  amount  of 
redness  in  the  conjunctiva  and  sclerotic  was  but  trifling.  Probably  some  change  in 
the  tissue  of  the  vessels  supplying  the  globe  was  the  cause  of  this  rapid  and  uncon- 
trollable ulceration. 

Treatment. — I  have  said  that  corneal  ulcers  are  almost  always  a  result  of  general 
debility,  and  therefore  their  cure  is  to  be  sought  rather  by  improving  the  general 
power  of  the  patient  than  by  local  application.  The  exception  to  this  rule  is  formed 
by  those  cases  in  which  the  ulcer  is  very  large,  exhibiting  a  total  want  of  reparative 
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action,  and  by  those  cases  terminating  in  prolapse  of  the  iris.  In  both  of  these 
instances,  the  local  use  of  the  nitrate  of  silver  is  often  a  very  serviceable  adjunct  to 
the  genei-al  treatment.  It  is  most  safely  applied  by  touching  the  ulcer  with  a  fine 
camel's-hair  brush,  moistened  with  distilled  water,  and  rubbed  for  a  few  moments  upon 
a  clean  stick  of  silver-nitrate.  A  solution  of  eserine-sulphate  (gr.  ij.  to  ^j  aq.) 
dropped  into  the  eye  sometimes  effects  considerable  improvement. 

The  mischievous  effects  of  lead-lotions,  when  applied  to  ulcers  of  the  cornea,  have 
been  already  alluded  to  (p.  35) ;  and  solutions  of  nitrate  of  silver,  if  used  for  too  long 
a  time,  will  also  give  rise  to  insoluble  deposits,  and  consequent  opacities. 

While  everything  tending  to  improve  the  general  health  is  to  be  resorted  to  in 
cases  of  ulceration,  warm  fomentations^  either  simple  or  of  belladonna,  and  extract  of 
opium,  are  commonly  the  best  local  application.  The  eye  should  be  kept  lightly 
covered ;  and  if  there  be  intolerance  of  light,  or  much  pain  in  the  eye,  complete 
closure  of  the  lids  is  indicated.  This  closure  is  especially  necessary  when  either  the 
iris  has  prolapsed,  or  a  hernia  cornese  has  taken  place. 

I  have  already  (p.  3(S)  said  how  useless  must  be  the  attempt  to  push  back  a 
portion  of  iris  protruding  through  a  corneal  ulcer.  If  the  little  nodule  of  iris  soon 
becomes  coated  with  an  opaque  layer  of  adhesive  deposit,  simple  closure  of  the  lids, 
and  support  of  the  general  power  by  suitable  diet  and  tonics,  will  suffice  to  cause  the 
protruded  iris  to  become  adherent  to  the  edge  of  the  ulcer ;  after  which,  no  further 
prolapse  will  occur.  But  if  the  protruding  iris,  instead  of  becoming  coated  with 
lymph,  retains  its  natural  colour  and  fibrous  appearance,  a  touch  with  a  fine  point  of 
nitrate  of  silver  will  often  set  up  sufficient  inflammation  to  cause  adhesive  deposit  to 
take  place.  In  like  manner  the  deep  excavated  ulcer,  which  sometimes  forms  in 
very  ansemic  and  weakly  persons,  and  threatens  to  perforate  the  cornea,  or  to  destroy 
it  by  rapidly  spreading  all  around  its  margin,  may  be  arrested,  and  a  healing  disposition 
given  to  it,  by  lightly  passing  the  silver- nitrate  over  the  whole  excavation  and  edges 
of  the  ulcer. 

Opacities  of   the   Cornea. 

It  is  of  the  utmost  importance,  as  respects  both  prognosis  and  treatment,  that  the 
surgeon  should  make  himself  perfectly  familiar  with  the  varied  appearances  which 
corneal  opacities  assume.  Without  this  knowledge,  he  will  be  constantly  liable  to 
deceive  both  himself  and  his  patient,  in  promising  the  removal  of  opacities  which 
are  in  their  very  nature  permanent ;  or  in  pronouncing  incurable,  hazy  conditions  of 
the  cornea,  which,  if  promptly  and  skilfully  treated,  may  be  perfectly  removed.  To 
the  latter  class  belong  those  cloudy  opacities  which  I  have  described  (p.  31)  as  over- 
sjoreading  the  cornea  in  the  slighter  forms  of  simple  keratitis.  The  short  period,  a 
few  days  or  weeks,  during  which  the  cloudiness  had  existed,  the  presence  of  a 
vasciilar  zone  in  the  sclerotic,  and  some  degree  of  iiTitability  of  the  eye,  would  all 
point  out  the  cloudiness  of  the  cornea  as  being  due  to  simple  inflammatory  deposit 
within  its  substance,  which,  under  suitable  treatment,  may  be  so  entirely  dispersed 
as  to  leave  the  cornea  in  all  its  original  transparency.  If,  on  the  other  hand,  the 
same  amount  of  general  haziness  were  known  to  have  existed  for  a  long  time — say 
a  year  or  more — if  there  were  a  total  absence  of  sclerotic  redness,  and  if  the  eye  had 
long  ceased  to  be  irritable,  the  surgeon  would  know  that  the  opaque  condition  of  the 
cornea  was  incurable,  and  he  would  no  longer  attempt  the  use  of  stimulating  lotions 
and  ointments,  which  could  only  arouse  fresh  irritation  and  increase  the  existing 
mischief. 

The  haziness  which  sometimes  remains  after  a  severe  and  obstinate  attack  of 
keratitis,  presents  an  appearance  not  easy  to  describe,  but  which  the  experience  of  a 
few  cases  will  readily  enable  the  stu-geon  to  recognise  again.  There  is  a  total 
absence  of  unnatural  vascularity  about  the  eye,  but  the  whole  cornea  is  slightly 
shaded  with  a  faint  haziness,  with  intervening  spaces  of  almost  transparent  tissue, 
thi-ough  which  the  colour  and  textm-e  of  the  iris  and  the  form  of  the  pupil  can  be 
recognised,  althouo-h  not  in  their  natural  distinctness.     The  dimness  of  sisrht  in  these 
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cases  seems  to  be  out  of  all  pi-oportion  to  the  amount  of  opacity  ;  and  the  patient  can 
]3erhaps  merely  see  black  streaks  when  looking  at  a  page  of  type. 

The  terms  nebula,  albugo,  and  leucoma  have  been  applied  to  corneal  oj)acities, 
according  to  their  different  degi-ees  of  density  ;  the  slighter  forms  being  distinguished 
as  nebulm  ;  albtogo  and  leucoma  signifying  rather  the  white  opacity  of  cicatrices.  The 
edge  of  a  nebula  is  gradually  shaded  off  into  the  surrounding  clear  tissue ;  that  of  a 
cicatrix,  at  least  one  of  old  standing,  is  more  or  less  abruptly  defined.  When  a 
prolapse  of  the  iris  has  taken  place  tkrough  a  corneal  ulcer,  the  leucoma  which 
results  is  marked  in  the  centre  by  a  small  blackish  spot. 

Treatment. — As  regards  the  prognosis  of  nebulae,  their  possible  improvement 
mainly  depends  upon  the  age  of  the  patient.  In  infancy,  it  is  quite  astonishing  to 
see  how  the  rapid  interchange  of  material  which  is  then  going  on,  will  diminish  both 
the  extent  and  the  density  of  even  large  cicatrices.  In  an  infant  attacked  with 
purulent  ophthalmia,  a  cicatrix  may  at  first  be  so  large  as  to  occupy  the  central 
third  of  the  cornea,  and  yet,  in  after-life,  a  mere  cloudy  speck  may  remain  opposite 
the  centre  of  the  pupil.  At  a  later  period  of  life,  nebulae,  which  form  as  the 
cicatrices  of  superficial  ulcers,  are  more  permanent ;  but  ai'ound  the  denser  part  of 
the  speck  there  is  always  a  certain  amount  of  cloudiness,  which  slowly  disappears. 
The  older  the  nebula,  the  more  sharply  defined  is  its  margin. 

Allusion  has  already  been  made  to  the  permanent  white  deposit  which  occurs  in 
corneal  ulcers,  when  lotions  containing  lead  have  been  employed.  The  metal  is 
deposited  in  the  state  of  carbonate,  and  forms  a  chalky-white  layer  on  the  ulcerated 
surface.  Practice  alone  can  enable  the  surgeon  to  recognise  these  old  lead-deposits. 
They  somewhat  resemble  a  little  patch  of  whitewash,  their  margin  being  sharply 
defined,  and  their  surface  often  presenting  minute  cracks,  through  which  the  tissue 
of  the  cornea  appears  as  dark  lines.  When  the  ulcer  has  been  very  superficial,  and 
the  metallic  deposit  lies  just  beneath  the  epithelium,  the  surgeon  may  sometimes 
succeed  in  scraping  away  the  deposit ;  to  do  this,  however,  requires  the  utmost  care 
and  lightness  of  hand. 

A  very  curious  form  of  calcareous  dejjosit — phosphate  or  carbonate  of  lime — 
between  the  cornea  and  its  epithelium  sometimes  takes  place  without  any  previous 
inflammation.  I  believe  this  kind  of  deposit  to  be  extremely  rare,  for,  since  I  fu'st 
noticed  it  in  1848,^  I  have  seen  only  two  other  instances.  From  what  I  have  al- 
ready said  concerning  the  nature  of  corneal  opacities,  the  reader  will  pei-ceive  that 
when  they  are  of  old  standing,  and  unconnected  with  any  existing  inflammation,  local 
treatment  can  avail  but  little.  Setting  aside  those  exceptional  cases  I  have  enu- 
merated as  removable  by  operation,  the  partial  disappearance  of  old  nebulae  is  due  to 
that  change  of  material  which  is  constantly  going  on  in  the  human  body,  and  which 
is  so  much  more  active  in  infancy  and  childhood  than  after  the  period  of  growth  has 
terminated.  The  lotions,  the  drops,  the  vapours,  the  ointments,  which  crowd  the 
pages  of  the  older  ophthalmic  works,  if  not  actually  hurtful,  as  being  likely  to  set  up 
fresh  irritation,  are  either  altogether  inert  or  at  best  they  serve  to  amuse  the  patient 
while  time  is  slowly  clearing  the  opaque  tissues. 

Injuries  of  the  Cornea. 

Abrasion. — The  epithelium  covering  the  anterior  surface  of  the  cornea  is  liable 
to  be  torn  or  scratched  by  coming  in  contact  with  any  rough  substance ;  or  a  little 
flap  of  the  epithelium  may  be  partially  detached  and  doubled  down.  Those  who 
have  not  seen  these  slight  cases  of  injury  to  the  epithelium  cannot  imagine  how 
much  pain  they  produce,  especially  in  persons  of  a  sensitive  nervous  system.  The 
intimate  relations  of  the  epithelial  cells  and  the  terminal  fibres  of  the  fifth  nerve 
renders  this  intelligible.  A  clean  cut  directly  through  the  cornea  often  causes  far 
less  pain  than  an  abrasion  of  the  epithelium  so  minute  as  to  be  scarcely  discernible. 

^  My  case  was  first  piihlislied  in  the  Appendix  to  Bowman's  Lectures  on  the  Anatomy  of 
the  Eye,  1849  ;  and  a  second  time  in  my  Guide  to  the  Practical  Study  of  Diseases  of  the  Eye, 

1855.' 
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WitMn  a  short  time  after  the  epithelium  has  been  injured,  the  sclerotic  is  often 
much  injected,  and  a  profuse  flow  of  tears  follows  every  attempt  to  separate  the  lids. 
The  surgeon  will  best  obtain  a  view  of  the  part  by  placing  the  patient  in  a  chair  and 
standing  behind  him.  As  soon  as  the  lids  are  widely  separated,  the  pain  almost 
ceases,  and  the  surgeon  must  then  carefully  explore  the  whole  surface  of  the  cornea, 
while  the  patient  moves  the  eye  in  various  directions,  so  as  to  allow  a  bright  light 
to  fall  on  each  portion  in  succession,  A  slight  irregularity  and  roughness  at  one 
minute  spot  is  often  all  that  can  be  found  to  mark  the  position  of  the  injury. 

The  treatment  of  these  abrasions  is  very  simple.  A  drop  or  two  of  olive-oil  or 
castor- oil  may  be  applied  to  the  abraded  surface,  and  then  the  lids  are  to  be  kept 
closed  with  a  light  pad  of  cotton- wool,  and  a  bandage,  or  a  compress  dipped  in  a 
solution  of  extract  of  belladonna  (5j.  ad  f  viii.  aq.),  for  four-and-twenty  hours.  As 
soon  as  the  epithelium  is  regenerated  all  irritation  ceases,  and  the  uniform  polish  of 
the  cornea  is  restored. 

Contusion  of  the  cornea. — Blows  on  the  cornea  which  do  not  cut  or  lacei-ate,  but 
merely  bruise,  its  tissue,  vary  greatly  in  their  results,  according  to  the  violence  of 
the  blow,  and  the  age  and  vigour  of  the  patient.  In  the  severer  forms  of  contusion, 
softening  and  suppuration  among  the  fibres  of  the  cornea  will  probably  occur,  and 
the  part  will  afterwards  exhibit  more  or  less  haziness.  But  in  very  feeble  or  old 
persons,  the  whole  cornea  may  become  softened  and  infiltrated  with  pus,  and  in  such 
cases  the  pain  is  often  very  severe. 

At  length  the  cornea  gives  way,  the  aqueous  humour  escapes,  and  the  pain 
immediately  subsides ;  but  the  whole  or  the  greater  part  of  the  cornea  becomes 
pulpy  and  disintegrated,  and  comes  away  in  shreds,  and  ultimately  the  globe  shrinks, 
or  else  a  staphyloma  is  formed.  The  worst  cases  of  this  kind  occur  among  paupers 
engaged  in  stone-breaking.  Duiing  such  work,  a  pair  of  gauze- wire  goggles  should 
always  be  worn. 

Treatment. — Even  a  slight  contusion,  if  it  takes  effect  at  the  centre  of  the  cornea, 
must  be  regarded  as  a  serious  accident,  on  account  of  the  suppuration  and  consequent 
haziuess  that  may  possibly  ensue.  We  must  take  care,  therefore,  not  to  reduce  the 
patient  by  bleeding  and  mercury,  since  by  so  doiag  the  vitality  of  the  cornea  is 
lowered,  and  softening  and  suppuration  are  more  likely  to  take  place.  An  eye 
which  has  received  a  blow  on  the  cornea  should  be  kept  closed  and  defended  from 
light,  and  poppy  fomentation  may  be  used,  if  any  pain  comes  on,  A  narcotic  may 
be  requu^ed  at  bedtime ;  and  the  diet  should  not  be  reduced  below  that  which  is 
suited  to  the  patient's  ordinary  condition. 

The  setting-in  of  suppuration,  attended  as  it  is  with  pain,  would  require  an 
increased  dose  of  the  narcotic  ;  and  should  the  cornea  give  way,  a  tonic  treatment, 
with  a  suitable  proportion  of  stimulants,  would  become  necessary,  to  limit  the 
destruction  of  tissue,  and  afibrd  mateiial  for  repair.  In  such  cases  warm  fomentations 
of  belladonna  and  opium  and  the  frequent  instillation  of  eserine-sulphate  prove  very 
useful. 

Incised  and  punctured  wounds. — Although  cuts  of  the  cornea  are  usually  pro- 
duced by  sharp-edged  or  pointed  bodies,  they  also  occasionally  result  from  sudden 
blows  inflicted  with  blunt  ones ;  and  a  smart  stroke  with  a  stick  will  sometimes 
inflict  on  the  cornea  a  cut  as  clean  as  if  made  with  a  knife.  Wounds  of  this  latter 
desci-iption,  however,  on  account  of  the  shock  given  to  the  whole  eye,  are  usually 
much  more  serious  than  those  made  with  sharp  instruments.  A  wound  involving 
one -half  of  the  corneal  margin,  such  for  instance  as  is  made  in  the  operation  of 
extraction,  may  become  completely  united  within  three  or  four  days,  without  in- 
flammation occurring  in  any  other  tissue  of  the  eyeball,  whilst  a  much  smaller  cut 
produced  by  a  blow  with  a  stick  or  stone  will  be  followed  by  severe  and  long-continued 
inflammation,  ending  in  complete  disorganisation  of  the  globe.  Small  sharp  bodies, 
such  as  fragments  of  metal  or  glass,  when  driven  with  great  force  and  rapidity 
against  the  cornea,  frequently  produce  so  small  a  wou.nd,  that  a  surgeon  unaccustomed 
to  see  such  cases  may  be  apt  to   underrate  the   size   of  the  foreign  body  which  has 
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inflicted  the  injurj^ ;  the  elasticity  of  the  corneal  tissue  causing  the  wound  to  contract 
as  soon  as  the  foreign  body  has  passed  through.  When  a  case  of  this  kind  is  seen 
immediately  after  the  injury,  the  most  careful  scrutiny,  with  all  the  advantages  of  a 
good  light,  is  often  required  to  enable  the  surgeon  to  detect  the  wound.  The  whole 
surface  of  the  iris,  and  especially  the  bottom  of  the  anterior  chamber,  should  be 
most  carefully  examined,  in  order  to  detect  the  lodgment  of  the  penetrating  body ; 
and  if  the  cornea  be  still  transparent,  and  the  aqueous  humour  retained,  the  pupil 
may  be  dilated  with  atropine,  and  the  lens  and  deeper  tissues  explored  with  the 
ophthalmoscope.  If  any  portion  of  the  penetrating  body  protrude  from  the  wound, 
it  should  be  once  extracted  with  a  fine  well-closing  forceps,  the  lids  being  held  apart 
with  a  spring  speculum,  and  the  globe  steadied  by  nipjDing  iip  a  fold  of  the  conjunctiva 
covering  the  sclerotic. 

AVhen  the  wound  of  the  cornea  is  large,  a  portion  of  the  iris  is  fi-equently  foi'ced 
through  the  wound.  If  such  a  case  is  seen  very  shortly  after  the  accident,  and 
before  there  has  been  time  enough  for  the  protruded  iris  to  become  united  to  the 
margins  of  the  corneal  wound  by  adhesive  deposit,  the  portion  of  iris  may  sometimes 
be  returned  by  careful  pressure  with  a  probe  or  small  spatula.  In  such  cases  sul- 
phate of  eserine  has  been  reported  useful.  The  strong  contraction  of  the  pupil 
which  it  prodiices  tends,  it  is  believed,  to  draw  in  portions  of  iris  which  have  escaped 
thi'ough  a  peripheral  corneal  wound.  If,  however,  adhesion  between  the  cornea  and 
iris  has  already  taken  place,  this  reduction  is  impossible ;  and  the  surgeon  must 
then  content  himself  with  maintaining  the  parts  in  perfect  rest  by  keeping  the  lids 
closed. 

Sometimes  the  protruded  portion  of  iris  gTadually  becomes  distended  with  aque- 
ous humour,  and  assumes  a  rounded  pouch  like  form.  This  little  pouch  should  be 
freely  punctured,  or  a  portion  of  it  cut  off  with  curved  scissors,  and  the  bandage 
applied  as  before. 

The  advice  I  have  here  given,  as  to  returning  the  iris  protruding  through  an  in- 
cised wound  of  the  cornea,  may  at  first  appear  to  be  inconsistent  with  what  I  have 
before  said,  at  p.  38  ;  but  the  difference  between  the  two  cases  consists  in  this — that 
when  an  ulcer  has  perforated  the  cornea,  there  is  an  actual  loss  of  its  substance,  and 
if  the  iris  protruding  through  such  an  aperture  be  pushed  back,  it  will  escape  again 
and  again.  But  in  the  case  of  an  incised  wound  there  is  no  loss  of  corneal  tissue ; 
and  if  the  protruding  iris  be  returned  into  the  anterior  chamber,  the  elasticity  of  the 
cornea  will  bring  the  edges  of  the  wound  into  apposition,  and  keep  them  so  until 
they  have  become  united. 

Punctured  wounds  of  the  cornea  vary  much  in  their  character,  accordingly  as  they 
are  inflicted  by  means  of  pointed  bodies  of  a  large  size,  or  by  such  small  fragments 
as  remain  embedded  among  the  fibres  of  the  part.  "Wounds  of  the  former  class 
frequently  involve  other  pai'ts  of  the  eye,  and  penetrate  through  the  cornea  into  the 
iris  or  the  lens.  These  complicated  injuries  cause  either  iritis  or  cataract,  and  will 
be  spoken  of  in  future  chapters. 

The  simplest  and  by  far  the  most  common  form  of  puncture  of  the  cornea  is  that 
which  happens  when  little  fi'agments  of  metal  or  grit  are  forcibly  projected  against 
the  eye,  and  remain  sticking  either  in  the  epithelium  or  in  the  superficial  layer  of 
the  cornea  itself.  Engineers,  metal- turners,  mill-stone  dressers,  stokers,  are  constantly 
liable  to  these  injuries,  and  the  surgeon  should  be  able  at  once  to  remove  the  foreign 
body  without  inflicting  in  the  attempt  any  farther  injury  on  the  cornea.  Standing 
behind  the  patient,  who  should  be  seated  opposite  a  window,  the  surgeon  raises  the 
upper  lid  by  placing  the  tips  of  his  first  and  second  fingers  against  the  edge  of  the 
tarsus,  beneath  the  cilia,  and  then  pressing  the  lid  upwards  and  backwards  without 
everting  it ;  he  then  with  these  two  fingers  steadies  the  globe  by  gentle  pressure  just 
above  the  cornea,  while  the  point  of  the  ring-finger  gently  presses  the  globe  at  its 
inner  side.  In  the  other  hand  he  holds  a  little  spatula-shajjed  instrument  (which  for 
want  of  a  better  name  I  have  called  a  '  spud '),  the  flat  end  of  which  he  passes  under 
the  foreign  body,  and  so  tilts  it  out.  The  point  of  a  cataract- needle  is  in  a  steady 
practised  hand  very  suitable  for  extracting  these  little  bo<lies.     All  the  treatment 
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necessary  after  their  removal  consists  in  keepiag  the  eye  closed  for  a  day  or  so  with  a 
compress  and  perhaps  occasional  fomentation. 

If  an  elongated  chip  of  metal  strikes  the  eye  obliquely,  it  sometimes  wedges  itself 
into  the  cornea  at  about  the  middle  of  its  thickness,  lying  exposed  to  view,  but  so 
completely  buried  as  to  afford  no  hold  to  a  forceps.  The  surgeon  must  with  a 
cataract-knife  or  cutting-needle  slit  up  the  layer  of  corneal  substance  along  the 
whole  length  of  the  foreign  body,  which  can  then  be  turned  out  without  difficulty. 

One  of  the  injuiies  most  difficult  to  treat  is  that  inflicted  by  a  sharp-pointed  chip 
of  metal  just  long  enough  to  transfix  the  cornea,  and  to  thrust  its  point  into  the 
anterior  chamber,  while  the  other  extremity  is  so  much  embedded  as  to  offer  no  hold 
for  a  forceps.  If  the  surgeon  attempts  to  dig  out  such  a  chip,  he  will  almost  certainly 
drive  it  farther  in,  until  at  last  it  slips  wholly  into  the  anterior  cliamber,  and 
entangles  itself  among  the  fibres  of  the  iris. 

The  removal  of  the  foreign  body  will  call  for  all  the  operator's  skill  and  patience, 
and  chloroform  must  be  used  if  the  patient  be  timid  and  unsteady.  The  lids  being 
separated  with  the  spring  speculum,  an  assistant  fixes  the  globe  by  nipping  up  with 
a  forceps  a  fold  of  the  conjunctiva  at  its  lower  part.  The  surgeon  then,  with  a 
broad  cutting-needle,  makes  an  opening  in  the  cornea  close  to  its  outer  margin. 
The  needle  should  be  slowly  withdrawn,  without  rotating  it  in  the  slightest  degree, 
so  that  the  aqueous  humour  may,  as  far  as  possible,  be  retained.  Then  a  small 
sjDatula  is  to  be  jDassed  in  at  the  opening,  and  carried  quickly  and  steadily  across  the 
anterior  chamber,  so  as  to  interpose  between  the  lens  and  the  intruding  point  of  the 
foreign  body.  The  spatula  is  then  to  be  pressed  forwaixl  against  the  foreign  body  to 
keep  it  fixed,  while  with  a  cutting-needle  held  in  the  other  hand,  the  surgeon  slightly 
enlarges  the  wound  on  the  anterior  surface  of  the  cornea.  Still  steadying  the  point 
of  the  foreign  body  with  the  spatula  in  the  anterior  chamber,  he  endeavours  with  a 
very  fine  and  well-closing  forceps,  to  grasp  the  extremity  of  the  foreign  body  and 
draw  it  out  of  the  wound. 

It  is  preferable  to  support  and  fix  the  foreign  body  with  the  broad  needle,  rather 
than  to  withdraw  this  and  replace  it  with  the  spatula,  because  should  the  aqueous 
humour  escape  before  the  end  of  the  spatixla  is  interposed  between  the  point  of  the 
foreign  body,  which  projects  into  the  anterior  chamber,  there  is  risk  of  the  lens  being 
injured. 

I  have  had  occasion  several  times  to  perform  this  operation,  which  the  minuteness 
of  the  foreign  body,  its  close  proximity  to  the  transparent  lens,  and  the  necessity  for 
limiting  the  extension  of  the  external  wound,  combine  to  render  one  of  the  most 
difficult  in  ophthalmic  surgery. 

A  foreign  body,  which  passes  quite  through  the  cornea,  may  wound  the  lens  and 
remain  embedded  in  its  substance,  pi-oducing  a  traumatic  cataract ;  or  it  may  become 
fixed  in  the  iris ;  or,  having  lost  its  momentum  in  traversing  the  cornea,  it  may  fall 
down  to  the  bottom  of  the  anterior  chamber.  Under  any  of  these  conditions,  if  the 
surgeon  sees  the  case  immediately  after  the  accident,  while  the  cornea  is  still  clear, 
and  the  iris  and  anterior  chamber  are  not  yet  obscured  by  inflammatory  effusions,  he 
should  endeavour  at  once  to  extract  the  foreign  body.  If  it  can  be  distinctly  seen 
sticking  in  the  lens,  it  will  be  right  to  make  a  section  of  the  upper  half  of  the  cornea, 
and  remove  the  lens,  as  in  the  ordinary  operation  for  cataract.  A  chip  of  metal  fixed 
in  the  iris  may  be  removed  with  Assalini's  spring-forceps,'  or  the  cannula-forceps, 
introduced  through  a  small  corneal  wound.  It  will  be  often  found  best  to  with- 
draw and  excise  the  small  piece  of  iris,  in  which  the  foreign  hodj  is  entangled.  And 
in  the  same  manner  foreign  bodies  of  any  kind,  which  are  lying  loose  in  the  anterior 
chamber,  may  be  seized  and  extracted. 

The  surgeon  must  not  be  deteri'ed  from  attempting  to  remove  these  foreign  bodies 
by  the  stories  he  will  find  in  many  of  the  older  ophthalmic  works,  about  the  oxidation 
and  solution,  or  encysting  of  metallic   fragments.     The  lymph  which  is  thrown  out 

^  This  instrument  was  invented  by  Assalini  for  seizing  the  iris  in  the  operation  for  arti- 
ficial pupil ;  liicherclie  sulle  pupiLle.  artificiali,  8i,c.  Milano,  1811.  For  this  piu-pose  it  has 
been  superseded  by  the  more  delicate  cannula-forceps. 
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around  a  metallic  chip  in  the  iris  does  indeed,  for  a  time,  encase  it  and  hide  it  from 
view  ]  but  this  is  only  the  beginning  of  a  tedious  iritis,  which  will  probably  end  in 
disorganisation  of  the  eye,  or,  at  least,  produce  obstruction  of  the  pupil  and  loss  of 
sight.  ^ 

Foreign  bodies  lying  loose  in  the  anterior  chamber  are  to  be  removed  in  a  similar 
way  to  that  I  have  just  recommended  in  the  case  of  bodies  fixed  in  the  iris  ;  the 
extent  of  the  corneal  incision  being  of  course  proportioned  to  the  bulk  of  the  body  to 
be  extracted. 

This  may  perhaps  be  the  most  conA^enient  place  to  notice  those  rare  cases  in 
which  a  living  entozoon  constitutes  the  foreign  body  in  the  anterior  chamber. 

The  Cysticercus  telcB  cellulosce  has  been  repeatedly  met  with  in  this  sitviation,  as 
a  rounded,  semi-transparent,  vesicular  body,  furnished  with  a  long  retractile  neck, 
terminating  in  a  head  furnished  with  suckers  and  a  circlet  of  hooks.  If  not  removed, 
the  animal  eventually  sets  up  inflammation  of  the  iris  and  cornea,  which  ends  in 
total  loss  of  vision.  A  crescentic  incision  along  the  edge  of  the  cornea  allows  of  the 
escape  of  the  animal  along  with  the  aqueous  humour.  Cases  have  been  reported  by 
many  ophthalmic  writers,  among  whom  Mackenzie  has  given  the  fullest  details,  and 
has  figured  the  animal  both  in  its  natural  condition  and  magnified. ^ 

All  the  operations  on  the  cornea  just  described  will  be  greatly  facilitated  by  the 
use  of  the  spring  speculum,  a  forceps  to  fix  the  globe,  and,  in  irritable  and  timid 
patients,  by  the  administration  of  chloroform. 

The  after  treatment  of  all  the  foregoing  cases,  in  which  an  incision  of  the  cornea 
may  have  been  necessary  for  the  removal  of  a  penetrating  body,  mainly  consists  in 
keeping  the  eye  perfectly  at  rest  and  protected  from  light,  while  the  healing  process 
is  going  on.  For  the  fii'st  twenty-four  hours  at  least,  both  eyes  should  be  covered 
with  a  light  bandage.  After  that  period  it  may  be  sufi&cient  to  keep  the  wounded 
eye  closed,  and  the  length  of  time  during  which  this  closure  should  be  maintained 
must  depend  upon  the  rapidity  with  which  the  wound  heals,  and  the  aqueous 
humour  is  re-secreted — circumstances  varying  according  to  the  constitution  of  the 
patient,  and  the  amount  of  violence  inflicted  on  the  eye  by  the  accident  and  the 
subsequent  manipulations  of  the  surgeon.  Patients  should  neither  be  kept  low  nor 
over-stimulated,  but  maintained  as  near  as  possible  at  their  natural  standard  of 
vigour.  Those  of  an  irritable  temperament  will  often  require  a  narcotic  for  several 
nights  after  these  operations ;  but  if  chloroform  has  been  used,  a  narcotic  should  not 
be  given  while  the  system  is  still  under  the  efiects  of  the  inhaled  vapour. 

^  In  a  case  I  commmiicated  to  the  Dublin  Journal  of  Medical  Science  (n.  s  vol.  vi.  p. 
210,  1848),  a  very  .minute  scale  of  copper  remained  fixed  in  the  iris  for  eight  ?/e«r.s,  and, 
after  causing  repeated  attacks  of  iritis,  was  at  last  thrust  forwards  against  the  cornea  by  the 
eifused  lymph ;  ulceration  was  set  up,  and  the  little  fragment,  projecting  through  the  cornea, 
was  seized  and  extracted. 

•  Mackenzie  {Practical  Treatise,  &c.,  4tli  edit.  1854)  quotes  s  case  of  cysticercus  m  the 
anterior  chamber,  observed  by  Schott  in  1830  ;  another  by  Logan  in  1833 ;  and  relates  two 
cases  of  his  own  in  1848  and  1850,  and  two  others  in  the  practice  of  other  surgeons.  He 
also  mentions  a  case  reported  by  Appia,  in  which  the  cysticercus  is  said  to  have  been  seen 
within  the  substance  of  the  cornea.  In  all  these  instances  the  left  eye  was  affected,  and 
Mackenzie  remarks  that  '  the  left  has  suffered  much  oftener  than  the  right  eye  from  the 
intrusion  of  cysticerci,  either  under  the  conjunctiva  or  into  the  interior  of  the  organ.'  Cases 
which  have  been  reported  subsequently  to  the  publication  of  Mackenzie's  work  do  not,  how- 
ever, bear  out  this  statement.  In  the  Arc7iiv  fiir  Ophthalmologie,  vol.  i.  p.  453,  is  a  case  of 
cysticercus  in  the  7-ight  anterior  chamber ;  and  in  the  same  journal,  vol.  iv.  p.  113,  is  another, 
also  in  the  right  eye  ;  Teale  has  reported  a  case  occurring  in  the  right  eye ;  OpMhalmic 
Hospital  Meports,  vol.  v.  p.  320.  When  Mackenzie  wrote,  cysticerci  had  never  been  dis- 
covered in  the  vitreous  chamber  ;  but  in  the  Archiv  twenty  cases  have  already  been  reported, 
nearly  equally  divided  between  the  right  and  left  eyes.  (See  a  subsequent  note  on  cysticerci 
on  the  retina  and  in  the  vitreous  humour.) 
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CHAPTEE   V. 

DISEASES    OF   THE    SCLEROTIC. 

Inflammation. 
Scleritis ;  Sclej-otitis ;  Rheumatic  Ophthalmia. 

The  sclerotic  is  inflamed  to  a  certain  extent  in  all  cases  of  keratitis  and  iritis,  and 
exlaibits  that  zone  of  i-ed  vessels  close  around  the  margin  of  the  cornea  which  is  so 
marked  a  symptom  of  both  these  diseases.  A  more  extended  inflammation  of  the 
sclerotic  not  uncommonly  forms  one  of  the  comjjlications  of  catarrhal  ophthalmia. 

But  there  is  also  a  form  of  inflammation  which  is  almost  limited  to  the  sclerotic, 
the  conjunctiva  being  implicated  only  in  a  secondary  degree,  and  this  sclerotic 
inflammation  may  assume  either  the  acute  or  the  chronic  form. 

In  the  acute  inflammation  the  whole  of  the  sclerotic  is  intensely  injected,  the 
part  assuming  a  peculiar  pink  tint,  quite  difierent  from  the  more  vermilion  colour  of 
conjunctival  inflammation.  In  very  severe  cases  the  pink  tint  has  a  shade  of  violet, 
in  consequence  of  the  depth  at  which  the  vessels  lie  in  the  fibrous  tissue.  Intoler- 
ance of  light  and  lacrymation  are  marked  symptoms,  and  in  and  around  the  eyeball 
there  is  always  considerable  pain,  which  sometimes  assumes  the  form  of  intense 
neuralgia  throughout  the  ophthalmic  division  of  the  fifth  nerve,  extending  even  into 
the  second  and  third  divisions. 

The  attack  is  attended  with  general  constitutional  derangement ;  the  tongue  is 
coated,  the  appetite  bad,  and  the  urine  often  deposits  large  quantities  of  lithates. 

Treatonent. — The  bowels  must  be  first  thoroughly  cleared,  and  then  narcotics  given, 
in  doses  proportioned  to  the  severity  of  the  neuralgia  and  the  former  habits  of  the 
patient.  Half  a  drachm,  or  a  drachm,  of  tincture  of  hyoscyamus  may  be  sufiicient  in 
some  cases,  while  in  others  full  doses  of  morphia  will  be  requisite  to  insure  sleep. 
In  some  patients  quinine,  in  others  iodide  of  potassium,  is  of  great  service ;  to  those 
in  whom  a  gouty  diathesis  is  more  marked,  colchicum  given  in  combination  with  an 
a.lkali  will  be  far  more  beneficial.  The  patient's  appetite  is  usually  so  bad  that  it 
requires  management  to  induce  him  to  take  sufficient  nourishment.  Beef-tea,  bread- 
and-milk,  and  variovis  modifications  of  fixrinaceous  food,  are  often  more  readily  taken 
than  solid  meat.  Sugar  should  be  avoided,  and  beer  as  containing  sugar,  dry  wine 
or  diluted  spirit  being  substituted,  and  of  course  only  given  in  quantities  demanded 
by  the  condition  and  previous  habits  of  the  patient.  Local  depletion  by  means  of 
leeches  seldom  produces  more  than  tempoiary  benefit,  and  blisters  only  aggravate  the 
neuralgia.  Steaming  the  eyes  over  hot  water  is  usually  soothing,  and  preferable  to 
fomentation,  in  consequence  of  the  extreme  irritability  of  the  surface  of  the  eye.  A 
very  effectual  local  application  is  chloroform,  diluted  with  olive-oil  according  to  the 
susceptibility  of  the  skin,  and  applied  on  lint  to  the  temple  and  forehead.  The 
patient's  room  should  be  modei-ately  shaded  from  light,  and  the  eyes  still  farther 
protected,  if  necessary,  by  a  suitable  eye-shade,  or  tinted  spectacles ;  but  complete 
darkening  of  the  room  is  unnecessary,  and  it  has  the  great  disadvantage  of  rendering 
the  examination  of  the  eyes  by  the  surgeon  intensely  painful  during  the  abrupt 
transition  from  dai'kness  to  light. 

Chronic  inflammation  of  the  sclerotic  occurs  frequently,  but  by  no  means  exclu- 
sively, in  rheumatic  subjects.  Instead  of  involving  the  whole  extent  of  the  sclerotic 
at  once,  it  commonly  appears  as  a  limited  patch  of  redness,  close  to  the  cornea,  after 
a  time  fading  away,  and  then  reappearing  on  some  other  portion  of  the  white  of  the 
eye,  but  always  keeping  close  to  the  corneal  mai^gin. 

When  this  chronic  inflammation  of  the  sclerotic  has  gone  on  for  a  long  time,  it 
has  a  tendency  to  involve  either  the  cornea  or  the  iris.  In  the  latter  case  the  iritis 
is  so  insidious  and   so  slightly  marked  as  frequently  to  be  overlooked ;  and  it  is  not 
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until  aftei'  tlie  sclerotic  redness  has  wholly  disappeared  that  some  dimness  of  vision 
induces  the  surgeon  to  make  a  careful  examination  of  the  pupil ;  when  he  will 
probably  detect  some  small  adhesions  between  the  iris  and  the  capsule  of  the  lens, 
or  a  filmy  opacity  of  the  latter,  dotted  with  minute  patches  of  pigment. 

It  appears  to  be  this  form  of  obstinate  sclerotic  inflammation  which  Wilde  ^  and 
others  have  described  as  '  inflammation  of  the  ciliary  body,  ciliaritis.'  ISTo  evidence, 
however,  exists  that  this  structure  is  specially  the  seat  of  inflammation ;  indeed,  in 
most  instances  perhaps  the  subconjunctival  areolar  tissue  and  fascia  are  principally 
implicated,  the  sclerotic  being  only  subordinately  and  very  superficially  involved. 
Eor  such  cases  the  term  episcleritis  used  by  some  authorities  is  very  appropriate. 
Episcleritis  is  most  frequently  seen  in  youths  and  young  adults  of  feeble  delicate 
constitution.  It  sometimes  begins  as  a  phlyct?enula,  which,  instead  of  fading  away 
as  in  ordinary  phlyctsenular  ophthalmia,  increases,  extending  the  area  of  its  base  until 
it  forms  a  low  pink  hummock-like  swelling  seated  upon  the  sclerotic.  Where  the 
episcleral  structures  alone  are  implicated,  or  the  sclerotic  is  only  very  superficially 
involved,  upon  the  resolution  of  the  inflammatory  swelling  no  traces  of  the  disorder 
remain ;  but  where  the  sclerotic  has  been  more  deeply  affected,  it  is  not  infrequently 
found  thin  and  blue  after  the  swelling  disappears. 

Treatvient. — Chronic  inflammation  of  the  sclerotic  is  a  very  tedious  aflfection, 
and  one  that  is  extremely  liable  to  recur,  if  the  patients  are  exposed  to  cold  and 
damp,  or  fall  into  that  dyspeptic  condition  which  induces  chronic  rheumatism. 
Strict  attention  to  diet,  avoidance  of  sugar,  and  substances  which  form  sugar  in  the 
system,  a  dry  and  temperate  climate,  will  be  the  best  means  to  prevent  the  sclerotic 
inflammation  from  becoming  periodical  in  its  return.  Quinine  is  commonly  the 
most  efl^ectual  remedy,  and  small  flyiug  blisters  to  the  temples  are  often  valuable 
adjuncts.  But  if  the  patches  of  redness  shift  about  from  one  side  to  the  other, 
fading  away  at  one  pai't  only  to  reappear  at  an  opposite  point  of  the  globe,  a  vigilant 
watch  should  be  kept  upon  the  iris,  lest  it  should  be  attacked  with  inflammation. 
If  the  pupil  becomes  sluggish  and  slightly  irregulai-,  a  careful  examination  with 
concentrated  light  will  probably  reveal  a  veiy  slight,  barely  perceptible,  deposit  of 
lymph  fringing  the  pupillary  margin.  The  sight  will  at  the  same  time  be  more  or 
less  cloudy.  In  such  a  case  recourse  must  be  instantly  had  to  atropine,  and  mercury 
or  potassic  iodide  must  be  carefully  given  to  check  the  iritis.  The  mouth  must 
never  be  made  at  all  tender,  and  the  depressing  influence  of  the  mercuiy  may  be 
counteracted  by  a  daily  dose  of  bark,  and  a  moderately  nutritious  diet.  The  bark 
should  be  continued  in  small  doses  for  some  weeks  after  the  mercury  has  been 
left  off". 

Injuries  of  the  Sclerotic. 

Clean  cuts  of  the  sclerotic,  inflicted  with  sharp  bodies  of  various  kinds,  frequently 
involve  the  subjacent  structui-es,  the  choroid  and  retina.  If  the  latter  be  extensively 
divided,  a  greater  or  less  quantity  of  the  vitreous  humour  is  almost  sure  to  be  lost. 
The  laxity  of  the  conjunctiva,  however,  often  serves  to  limit  the  escape,  as  the 
tenacious  fluid  becomes  entangled  among  the  meshes  of  the  subconjunctival  areolar 
tissue. 

The  prognosis  of  wounds  of  the  sclerotic  depends  upon  their  extent,  the  amount 
of  vitreous  humour  which  has  been  lost,  and,  above  all,  upon  the  fact  whether  or 
not  the  foreign  body  inflicting  the  wound  has  penetrated  into  the  interior  of  the 
globe.  The  wound  made  by  the  entrance  of  a  grain  of  shot  is  usually  very  small, 
as  the  elasticity  of  the  sclerotic  causes  its  fibres,  after  being  separated  by  the  shot, 
instantly  to  close  up  again,  as  soon  as  it  had  passed  through  them.  When  quite 
recent,  a  shot- wound  in  the  sclerotic  is  hidden  by  a  little  patch  of  blood  extravasated 
beneath  the  conj  unctiva.  The  entrance  of  a  grain  of  shot,  or  a  fragment  of  metal, 
through  the  sclei'otic  into  the  vitreous  chamber  is  almost  certain  to  set  up  a  slow 
inflamniation  of  the  whole  globe,  ending  in  loss  of  sight  and  atrophy  of  the  oigan. 

^  Medical  Times  and  Gazette,  u.  s.  vol.  ix.  p.  615,  1854. 
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Simple  punctures  and  small  cuts  through,  the  sclerotic,  unattended  with  the 
retention  of  any  foreign  body,  commonly  unite  very  well,  provided  the  eye  be  kept 
in  perfect  rest,  and  the  reparative  process  be  not  interfered  with,  and  checked  by 
injudicious  applications,  or  by  general  depletion  and  weakening  of  the  patient's 
system.  If  extensive  and  gaping,  and  not  complicated  by  the  presence  of  a  foreign 
body,  the  wound  may  be  closed  with  a  suture  of  the  finest  China  silk  joassed  through 
the  episcleral  tissues.  It  seems  almost  superfluous  to  insist  upon  the  necessity  for 
absolute  repose  for  the  woimded  organ ;  and  yet  it  is  wonderful  to  see  how  the 
good  sense  of  the  surgeon,  who  would  treat  a  fractured  limb  on  the  principle  I 
have  just  mentioned,  seems  to  desert  him  as  soon  as  a  wounded  eye  comes  tinder 
his  care. 

Rupttire  of  the  sclerotic,  ivith  disjilacement  of  the  lens. — -A  very  remarkable  injiuy 
sometimes  happens  to  the  sclerotic,  consisting  in  a  laceration  extending  completely 
through  its  substance,  within  a  line  or  two  of  the  corneal  margin,  while  the  con- 
junctiva remains  unbroken,  and  the  dislocated  lens,  slipping  out  through  the  rent  ill 
the  sclerotic,  becomes  firmly  wedged  beneath  the  conjunctiva. 

This  ruptm-e  of  the  sclerotic  always  takes  place  on  the  side  of  the  eye  opposite  to 
that  whicli  has  received  a  seA^ere  blow  with  some  blunt  body;  the  fibres,  being 
suddenly  put  on  the  stretch,  give  way  at  the  point  where  they  are  the  most  bent. 
Hence  it  is  that  the  seat  of  rupture  is  almost  always  either  the  upper  or  the  inner 
part  of  the  globe,  the  lower  and  the  outer  portions  being  comparatively  exposed  to 
violence,  while  the  prominence  of  the  eyebrow  above,  and  of  the  nose  internally, 
defends  the  upper  and  the  inner  portions. 

Rupture  of  the  sclerotic,  with  sub-conjunctival  dislocation  of  the  lens,  is  always 
attended  with  some  injury  to  the  ii-is.  Either  that  portion  adjacent  to  the  sclerotic 
wound  is  drawn  into  it,  the  pupil  remaining  large,  and  displaced  towards  the  margin 
of  the  cornea,  or  else  the  shock  causes  the  ciliary  attachment  of  the  iris  to  give  way, 
to  a  greater  or  less  extent. 

It  sometimes  even  happens  that  the  whole  ciliary  attachment  gives  way,  and  the 
entire  iris  is  driven  completely  out  of  the  globe,  through  the  rent  in  the  sclerotic, 
along  with  the  aqueous  humour,  lens,  and  a  portion  of  the  vitreous  body.  This 
large  escape  of  the  contents  of  the  globe  only  takes  place,  I  believe,  when  the 
conjunctiva  is  also  ruptured.  ^ 

When  a  recent  case  of  ruptured  globe  is  seen  soon  after  the  infliction  of  the 
injury,  the  parts  are  so  obscured  by  blood  that  it  is  often  impossible  to  form  a 
coiTBct  estimate  of  the  damage  the  globe  has  sustained.  Detachment  of  the  u-is  from 
its  ciliaiy  connection  is  always  attended  with  bleeding,  which  may  completely  hide 
everything  behind  the  cornea.  The  lens,  too,  if  dislocated  beneath  the  conjunctiva,  is 
often  enveloped  in  blood,  so  that  its  form  cannot  be  precisely  defined.  Until  the 
blood  behind  the  cornea  has  been  absorbed,  it  is  impossible  to  ascertain  whether  the 
retina  has  retained  its  function  ;  so  that  in  every  case  the  prognosis  Avill  be  extremely 
doubtful. 

Treatment. — If  the  detached  iris  is  hanging  out  of  the  wound  through  a  rent  in 
the  conjunctiva,  it  should  be  snipped  ofi"  wuth  scissors;  but,  inasmuch  as  the  lens,  if 
lying  between  the  unbroken  conjunctiva  and  the  sclerotic,  may  be  so  obscured  by 
efiiLsed  blood  as  to  be  with  difficulty  recognised,  it  will  be  well  to  wait  a  few  days 
imtil  the  blood  has  become  absorbed,  and  then  the  division  of  the  cojijunctiva 
covering  the  displaced  lens  will  allow  of  its  easy  removal ;  severe  as  this  injury 
appears,  recovery  with  very  useful  sight  has  been  not  infrequently  observed. 

Absolute  rest  of  the  eye  is  the  one  important  point  in  the  treatment  of  all  cases 
of  ruptured  globe.  For  the  first  few  days,  both  eyes  should  be  kept  closed,  by  means 
of  strips  of  plaster  or  a  light  bandage.  Afterwards,  it  will  sufiice  to  close  the  injured 
eye  only ;  but  this  closure  should  be  uninterruptedly  maintained  for  a  week  or  ten 
days. 

See  two  cases  in  which  the  lens  and  iris  were  driven  out  of  the  eye  through  the  rup- 
tured sclerotic,  puhlished  in  my  Practical  Guide,  Sic,  2nd  edit.  pp.  398-9.     Also  a  case  of 
suh-coDJunctival  dislocation  of  both  lenses  in  the  same  person,  p.  113,  note. 
YoL.  II.  E 
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The  patient  should  not  be  kept  on  low  diet,  nor  depleted  in  any  way ;  least  of  all 
should  he  be  brought-  under  the  action  of  mercury,  as  is  too  often  done.  Such 
treatment  can  only  have  the  effect  of  lowering  his  reparative  power,  and  so  retarding 
the  process  of  cure. 


CHAPTER   VI. 

DISEASES    OF    THE    IRIS. 

Congenital   Defects. 

{Inaeremia  ;  Colohoma;  MispMced  pupil ;  Persistence  of  77ie7nbrana  2}upillm-is.) 

Congenital  absence  of  iris  {irideremia)  always  attracts  the  notice  of  those  about  the 
infant  by  the  peculiar  reddish  glow  which  is  reflected  from  the  retina.  The  child 
seems  to  shrink  from  strong  light,  and  there  is  a  good  deal  of  unsteadiness  of  the 
globes.  The  whole  space  behind  the  cornea  presents  one  uniform  red  or  orange  tint, 
while  the  edge  of  the  lens  is  marked  out  by  a  ring  of  golden  light. 

Such  cases  are  peculiarly  interesting  to  the  physiologist,  because  they  demonstrate 
that  the  iris  is  not  an  essential  factor  of  accommodation. 

Although  the  term  irideremia  would  imply  a  total  absence  of  iris,  a  slight 
rudiment  of  it  is  often  found,  forming  a  very  narrow  segment  of  a  circle,  skirting 
some  portion  of  the  edge  of  the  cornea. 

Considering  that  a  certain  number  of  infants  affected  with  this  rare  malformation 
ai'e  yearly  brought  for  an  opinion  to  our  public  eye-hospitals,  it  is  singular  that  an 
adult  thus  affected  is  so  seldom  met  with.  I  can  only  remember  to  have  seen  one 
such  case,  a  short  notice  of  which  I  published  several  years  ago.^ 

Colohoma. — This  congenital  malformation  is  the  result  of  an  arrest  of  develop  - 
ment,  whereby  the  foetal  eye-cleft  is  incomj)letely  closed.  The  pupil,  therefore, 
presents  an  elongated  form,  and  extends  doMai  to  the  lower  edge  of  the  cornea. 

A  median  fissure  of  the  lower  poi'tion  of  the  choroid  and  retina,  and  in  some 
instances  of  the  sheath  of  the  optic  nerve,  accompanies  Colohoma  iridis.  The  iris  and 
choroid  being  formed  in  the  embryo  from  one  vascular  membrane  curved  upon  itself, 
an  arrest  of  development  causes  in  both  structures  the  same  kind  of  defect  along  the 
median  plane  of  the  eyeball. 

Colohoma  iridis,  howevei\jgJiot  'alwtaj^placed  exactly  on  the  median  plane  of  the 
eye,  but  sometimes  a  littkJ-fC)'^^  iMi&.^)rMjHter  side  of  it.  It  usually  co-exists  in 
both  eyes,  although  nojfef^t^ays  iu^fa.^'nsame  a«eKe.  Sometimes,  instead  of  the  pupil 
being  prolonged  downf]^  the  bottom  of  the  corfieak  an  abortive  attempt,  as  it  were,  to 
form  a  coloboma  is  evidence  J  b|;;'H*^{ibl3dJ6[i)groo^  in  the  iris,  extending  downwards 
from  the  lower  edge  oK  tljE  pupil.  The  actual  sfWof  the  pupillary  aperture  in  coloboma 
is  not  always  quite  so  gj;eat^aa,'6n'?f'^tupei'ficial/inspection,  it  appears  to  be  ;  for  the 
extreme  edge  of  the  aperttti?e,,_wjienrajryifeeiy  examined,  will  sometimes  be  found  to 
be  fringed  with  a  blackish-brown  pigment ;  and  this  at  first  sight  produces  the  effect 
of  a  larger  area  than  really  exists. 

An  old  prolapse   of  the  iris  through  an  ulcer,  situated  at  the  lower  edge  of  the 

cornea,  by  drawing  the  pupil  directly  downwards,  may  produce  an  appearance  a  good 

deal  like  a  colohoma  iridis.     The  white  cicatrix,  however,  in  the  former  case,  would 

always  enable  the  careful  surgeon  to  recognise  the  true  character  of  the  deformity. 

Another  abnormal  condition  of  the  pupils  consist  in  their  being  placed  near  the 

^  Guide  to  the  Practical  Study,  &c.,  2nd  edit.  p.  400.  Samuelson  describes  a  case  of 
iridei-emia  in  a  man  of  forty-eight.  Not  only  were  the  irides  absent,  but  the  closest  scrutiny 
failed  to  detect  anj^  ciliary  processes.  His  accommodation  seems  not  to  have  been  tested, 
but  he  asserted  it  to  he  perfect. — British  Med.  Journal,  1863,  p.  495.  In  the  Monatsbl.  filr 
Auyenheilk.,  1866,  irideremia  is  noticed  as  existing  in  a  woman  of  forty-two.  Her  eldest 
child  had  the  same  defect.  Hidme  reports  a  case  in  a  man  aged  twenty-two.  He  coidd 
read  No.  6  of  Jaeger's  test-types.— Mec?.- CM-.  Trans.,  vol.  xliv.  France  gives  another  case, 
a  woman  aged  twenty-three. —  Gw/s  Hospital  Reports,  vol.  vii. 
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mai'gin  of  the  cornea,  instead  of  opposite  to  its  centre.  Malposition  of  the  lens 
ajjpears  frequently  to  accompany  this  eccentric  position  of  the  pupils.' 

Persistence  of  the  foetal  memhra7ia  jnipillaris  has  been  described  as  sometimes 
causing  an  obstruction  in  the  pupil  which  might  be  mistaken  for  congenital  cataract  ; 
but  no  practised  observer  could  make  siich  a  mistake ;  for  the  membra7ia  pujnllaris  is 
attached,  not  to  the  margin  of  the  pupil,  but  to  the  anterior  face  of  the  iris,  at  a  little 
distance  beyond,  whei-e  a  more  or  less  elevated  ring  of  small  tufts  or  nodules  marks 
the  lesser  cii'cle  of  the  iris.  Projecting  fi'om  this  part  of  the  iris,  I  have  occasion- 
ally seen  slight  vestiges  of  the  pupillary  membrane,  in  the  form  of  little  spurs  or  tags. 

The  persistence  of  any  poition  of  this  membrane,  even  in  young  persons,  is  a 
circumstance  of  extreme  rarity.  Dr.  Cohn,  in  the  Klinische  Monatshldttei-  fiir 
Augenheilkunde,  1867  (p.  62),  enters  into  an  analysis  of  the  cases  published  by 
different  authors,  and  dismisses  all  of  them  except  five  as  oi'iginating  in  a  fau.lty 
diagnosis.  He  describes  four  cases  from  his  own  observation.  I  think  there  can  be 
no  doubt  that,  in  most  of  the  instances  reported,  old  adhesions,  the  result  of  bygone 
iritis,  have  been  mistaken  for  shreds  of  the  membrana  pupillaris. 

[I  believe  these  cases  to  be  much  less  infrequent  than  was  formerly  supposed. 
—J.  W.  H.] 

The  followiug  case  appears  to  he  worthy  of  record,  as  exhibiting  a  vestige  of  the  pupillary 
membrane  in  a  person  of  middle  life. 

In  the  summer  of  1867,  a  lady,  aged  30,  consulted  me  for  short-sightedness.  The 
case  was  a  very  simple  one,  the  myopia  not  in  any  high  degree,  and  suitable  glasses  Avere  aU 
she  required.  I  noticed  a  tine  hair-hke  thread  running  ohhquely  across  the  pupil  of  the 
right  eye,  and  at  once  recognised  it  as  a  vestige  of  pupillary  membrane.  It  gave  the  patient 
no  inconvenience,  and  indeed  she  could  not  he  made  aware  of  its  existence  imder  any  illu- 

FiG.  5. 


mination  I  could  apply.  Fig.  a  represents  the  eye  with  the  pupil  in  its  natural  state,  and 
Fig.  h  after  atropine.  I  had  expected  to  find  that,  as  the  pupil  dilated,  while  the  two  sides 
of  the  iris  were  held  together  by  the  little  thread,  the  aperture  would  become  irregular;  but 
this  was  not  the  case  to  any  appreciable  extent.  The  iris,  of  a  thoroughly  healthy  appear- 
ance, was  of  a  rust-brown,  and  the  filament  was  only  a  little  paler  in  colour.  At  each  end 
it  had  a  bifid  attachment,  and  looked  like  a  portion  of  the  proper  fibrous  tissue  of  the  iris 
drawn  out  into  a  thread.  Under  the  ophthalmo'scope '  the  media  and  fundus  of  the  eye 
presented  nothing  unusual.''^ 

In  the  Albino  the  iris  partakes  of  the  general  want  of  coloured  pigment  which 
characterises  the  hair  and  skin.  The  layer  6f  opaqUe  pigment,  termed  uvea,  is 
altogether  wanting,  and  the  structure  of  the  iris  presents  a  singular  appearance,  as 
if  loosened  by  maceration.  Whitish  fibres  are  intei'mixed  with  othei's  of  a  lilac 
colour,  and  through  the  whole  attenuated  iris  the  light  reflected  fi'om  the  fundus  of 
the  eye  transmits  a  reddish  glow. 

Albinism  is  frequently  attended  with  defective  vision,  and  always  with  great 
intolerance  of  light.  In  some  cases,  however,  sight  is  very  good,  and  extieme  sen- 
sibility to  light  is  the  only  thing  complained  of. 


^Functional  Disorders. 

Mydriasis ;  Myosis. 

Mydriasis. — The  pupil  is  dilated  and  nearly,  or  quite,  motionless.  It  may  be 
due  to  some  defect  in  the  retina,  optic  nerve,  or  its  cerebral  connections ;  or  to  some 

^  Figures  of  unusually  extensive  coloboma  iridis,  and  of  congenital  malposition  of  the 
pupils,  illustrate  a  paper  of  mine  in  the  Ophthalmic  Hospital  Reports  for  1858  (plate  iv.  figs. 
2  and  3). 

~  This  case  was  publislicd  in  the  British  Medical  Journal,  March  20,  1869. 
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disturbance  of  the  ciliary  nerves  inhibiting  the  fibres  of  the  third  distributed  to  the 
sphincter  papillte,  or  exciting  the  fibres  of  the  fifth  and  sympatheticns  distributed  to 
the  radial  muscular  filires  of  the  iris,  or,  lastly,  to  a  direct  injury  of  the  iris,  as  where 
mydriasis  follows  a  blow  on  the  eye,  in  which  case,  not  very  infrequently,  small  lesions 
in  the  iris  are  apparent  upon  inspection  vmder  oblique  illumination.  Mydriasis  is 
often  associated  with  palsy  of  the  ciliary  and  of  the  external  ocular  muscles  in 
lesions  of  the  third  nerve.  The  treatment  of  mydriasis  is  that  of  its  cause ;  locally, 
eserine  may  be  used. 

Myosis. — The  pupil  in  advanced  age  is  naturally  small,  and  its  dilatability  much 
less'  tiaan  in  early  life.  It  is  not  to  this  condition,  but  to  the  contracted  rigid  state 
of  pupil  depending  on  disturbance  of  innervation,  that  the  term  myosis  is  properly 
applicable.  Many  cases  of  myosis,  as  pointed  out  by  A.  Robertson,  are  attributable  to 
lesion  of  the  cervical  sympathetic  inhibiting  the  fibres  supplied  from  this  to  the  dilator 
pupillfe.  In  such  cases  the  pupil  is  small  and  does  not  respond  to  light,  but  within 
narrow  limits  it  distinctly  dilates  and  contracts  in  concert  with  efibrts  to  accommodate. 


Inflammation  op  the  Iris — Iritis. 

Before  entering  upon  this  very  important  subject,  it  will  be  desirable  to  say  a 
few  words  about  the  appearances  which  the  iris  presents  in  a  healthy  state  ;  for  it  is 
subject  to  many  variations  as  to  colour  and  mobility,  which,  if  not  rightly  under- 
stood, may  lead  to  serious  errors  of  diagnosis ;  mere  congenital  peculiarities,  or 
changes  incident  to  age,  being  mistaken  for  signs  of  disease. 

The  iris  presents  every  shade  of  bluish-grey  and  brown  among  the  fair  and  the 
light-brown  races  of  mankind  ;  whilst  among  the  negro  races  it  is  uniformly  found 
of  a  dark  brown,  approaching  to  black.  A  parti-coloured  iris  is  not  very  rare ;  a 
fourth,  a  third,  or  even  half  of  its  surface  being  brown,  and  the  rest  bluish-grey ;  oi* 
one  iris  may  be  wholly  brown,  and  the  other  as  entirely  grey,  each  eye  being  per- 
fectly normal  in  respect  of  sight.  Light-brown  irides  are  often  marked  with  two  or 
three  isolated  tufts  of  dark  pigment,  and  these  spots  are  frequently  causes  of  alarm 
to  those  who  are  the  subjects  of  them. 

A  very  slight  tremulous  vibration  of  the  whole  iris  attends  every  movement  of 
the  eyeball  in  some  persons,  who  nevertheless  enjoy  good  sight ;  but  this  tremulous- 
ness  must  be  regarded  as  morbid,  whenever  it  exists  to  any  great  extent.  It  is 
quite  independent  of  the  movements  of  the  pupil,  and  is  best  seen  when  that  aperture 
is  contracted,  as  a  larger  extent  of  iris  is  then  open  to  observation.  As  a  decided 
morbid  appearance,  tremulousness  of  the  iris  is  familiar  to  us  in  association  with 
fluidity  of  the  vitreous  humour. 

The  pupil  is  not  placed  precisely  in  the  centre  of  the  iris,  but  a  little  nearer  to 
the  median  plane  of  the  body ;  so  that  the  iris  is  rather  narrower  between  the  inner 
edge  of  the  pupil  and  inner  margin  of  the  cornea  than  on  the  outer  side  of  the  pupil. 
Any  considerable  deviation  of  the  pupil  from  a  circular  form  may  be  regarded  as 
the  result  of  disease ;  but  the  pupil  may  exhibit,  especially  in  elderly  pei'sons,  a  slight 
irregularity  of  outline,  without  any  disease  having  existed  in  the  iris. 

The  mobility  of  the  iris  becomes  less  as  age  advances ;  and,  in  old  people,  we 
often  find  a  small  and  almost  fixed  pupil,  the  sight  remaining  excellent.  In 
examining  the  mobility  of  the  pupils,  each  one  should  be  tested  separately,  the  other 
eye  being  closed  ;  for  such  is  the  sympathy  between  the  two  organs,  that  when,  in 
consequence  of  disease  in  the  nervous  apparatu.s,  an  eye  has  become  quite  insensible 
to  light,  its  pupil,  otherwise  motionless,  will  contract  whenever  light  is  admitted  to 
the  sound  eye. 

The  earliest  mention  of  iritis  occurs  in  a  treatise  by  Schmidt,  describing  the  inflam- 
matory changes  consequent  upon  cataract-operations  as  performed  in  his  day.' 

It  is  impossible  to  overrate  the  importance  of  inflammation  of  the  iris  ;  for  when 
we  consider  that  the  visual  function  of  the  eye  ceases  if  the  small  aperture  of  the 

^    Ueber  Nachstaar  unci  Iritis  nach  Staai'operationen,  1801. 
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pupil  becomes  closed,  we  at  once  appreciate  the  consequences  of  inflammatory  eifusion 
into  its  area. 

The  attention  which  has  been  bestowed  upon  iritis  by  ophthalmic  writers  has  led 
many  of  them  to  indulge  in  minute  and  tedious  subdivisions  of  the  disease,  and  to 
distinguish  them  by  complicated  terms,  which  only  serve  to  embarrass  and  confuse 
the  practitioner.  • 

This  passion  for  subtle  refinements  and  nomenclature  has  been  comparatively 
rare  with  English  writers ;  and  those  whose  practical  experience  has  been  the  most 
extensive  have  made  use  of  the  simplest  classification. 

There  are  certain  signs  common  to  all  cases  of  iritis,  under  whatever  constitu- 
tional modifications  it  may  be  developed ;  such  are,  a  well-marked  sclerotic  zone  of 
injection;  diminished  mobility  of  the  pupil,  with  more  or  less  change  in  its  form;  a 
loss  of  the  lustre  and  peculiar  fibrous  appearance  of  the  iris ;  and  a  change  in  its 
colour. 

Other  signs  mai-k  the  peculiar  constitutional  influence  which  has  given  rise  to 
inflammatory  action  in  the  part.     These  will  be  noticed  under  the  proper  heads. 

Traumatic  Iritis. 

Incised  wounds  of  the  iris  are  not  the  injuries  which  cause  the  greatest  amount 
of  inflammation  in  its  tissue.  On  the  contrary,  clean  cuts,  even  if  very  extensive, 
produce  but  little  inflammatory  reaction ;  while  bruising,  or  continued  pressure  of 
the  part,  such  as  occm'S  in  certain  displacements  of  the  lens,  invariably  gives  rise  to 
inflammation  and  adhesive  deposits. 

The  wounds  which  are  sometimes  inflicted  on  the  iris  during  the  operation  for 
extracting  a  cataract,  or  those  which  are  made  to  form  an  artificial  pupil,  are  rarely 
followed  by  iritis ;  and  when,  after  a  few  days,  the  eye  is  examined,  more  or  less 
blood  may  be  found  at  the  bottom  of  the  anterior  chamber,  but  the  fibrous  tissue  of 
the  iris  will  present  almost  its  ordinary  aspect. 

The  lodgment  of  a  foreign  body,  however,  even  of  the  smallest  size,  always  sets 
wp  iritis,  which  does  not  permanently  cease  until  the  foreign  body  has  been  removed. 
As  foreign  bodies,  before  reaching  the  iris,  must  have  passed  through  the  cornea,  I 
have  thought  it  best  to  treat  of  them  in  Chapter  lY.,  under  the  section  '  Injuries  of 
the  Cornea.' 

A  singular  accident  which  sometimes  befalls  the  iris  may  be  mentioned  in  this 
place,  although  it  is  really  attended  with  very  httle  iritis,  namely,  detachment  of  the 
iris  from  the  ciliary  ligament.  The  organic  connection  between  these  two  structures 
is  so  shght  that  a  smart  blow  with  a  stick  or  a  whip,  the  rebound  of  a  twig,  or  the 
shock  of  a  spent  shot,  is  sufficient  to  sever  them  from  each  other;  the  extent  of  the 
separation  varying  in  every  possible  degree,  from  a  mere  hair's-breadth  to  the  com- 
plete detachment  of  the  whole  iris  from  its  cihary  connection. 

A  very  slight  separation  may  almost  escape  notice.  It  appears  as  a  small,  black, 
elongated  mark,  close  to  the  extreme  edge  of  the  cornea.  In  pi'oportion  to  the 
extent  of  the  separation  will  be  the  amount  of  deformity  of  the  piipil ;  and  when 
half  of  the  circumference  of  the  iris  has  been  detached,  the  pupil  wiU  jjrobably  fall 
together  and  be  whoUy  efiaced.^ 

In  all  extensive  cases  of  detachment,  there  is  bleeding  into  the  anterior  chamber ; 
sometimes  to  such  an  amount  as  at  first  to  conceal  the  injury  from  view. 

Unfortunately  the  stu'geon  can  do  very  little  in  these  cases.  To  replace  the 
detached  iris  is  utterly  impossible,  and  vision  must  inevitably  remain  greatly 
impaired ;  but  at  least  he  can  abstain  from  attempting  to  hasten  the  absorption  of 

^  For  remarkable  instances  of  this  mania  for  subdivisions  and  uncouth  names,  see  the 
work  of  Von  Ammon,  De  L-itide,  1836  ;  and  that  of  Eau,  Die  Krankheiten  und  Bildungs- 
feMer  der  Begenbogenhaut,  1844. 

■^  The  appearances  presented  hy  separation  of  the  iris  from  its  ciliary  attachment  may  be 
seen  in  most  of  the  illustrated  ophthalmic  works.  I  may  instance  ^Mackenzie's  Treatise,  4th 
edit.  p.  .396  ;  Cooper,  On  Wounds  and  Injuries  of  the  Eye,  1859,  pp.  170,  173,  175  ;  Lawson, 
Injuries  of  the  Eye,  Orbit,  and  Eyelids  ;  1867. 
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the  effused  blood  by  administering  mercury,  It  may  seem  unnecessary  to  caution 
any  one  against  such  practice,  but,  in  fact,  the  dogma  that  'mercury  induces 
absorption  '  is  so  firmly  fixed  in  some  minds,  that  instances  are  constantly  occurring 
of  patients  being  actually  salivated  as  a  means  of  promoting  the  absorption  of  blood 
which  is  filhng  the  anterior  chamber  after  ruptui-e  of  the  iris.  The  rational  mode  of 
treatment  is  to  defend  the  eye  from  strong  light,  and  to  keep  the  general  vigour  of 
the  patient  up  to  a  healthy  point,  and  then  nature  will  in  due  time  completely  absorb 
the  blood,  without  any  aid  from  drugs. 

I  have  observed  how  readily  the  iris  inflames  when  subjected  to  long-continued 
pressure.  The  most  striking  examples  of  this  are  seen,  when,  in  consequence  of  a 
blow  upon  the  eye,  the  lens  has  been  loosened  from  its  connections,  and  partially 
dislocated  into  the  pupil.  The  traumatic  iritis  is  still  more  severe,  if  there  be,  at  the 
same  time,  an  incised  wound  of  the  cornea.  In  that  case,  the  aqueous  humoixr  drains 
away,  and,  in  consequence,  the  iris  becomes  compressed  between  the  cornea  and  the 
displaced  lens.  Inflammation  of  the  iris  soon  sets  in ;  vessels  become  visible  in  its 
tissue,  and  lymph  is  efiused  into  the  pupil,  into  which  the  lens  is  bulging.  The  cornea 
becomes  hazy,  and  is  traversed  by  vessels.  The  sclerotic  and  conjunctiva  are  deeply 
injected,  and  there  is  abundant  secretion  of  tears.  If  the  case  be  left  to  itself,  or  in- 
judiciously treated,  the  pupil  becomes  eventually  closed  with  efiiised  lymph;  or  else 
the  cornea  softens  and  gives  way.  Meantime  the  deep  tissues  become  disorganised, 
and,  after  protracted  suflering,  the  patient  finds  the  eye  utterly  useless. 

The  only  way  to  anticipate  all  this  mischief  is  to  remove  the  displaced  lens,  which 
is  acting  like  a  foreign  body.  To  do  this  requires  much  tact  and  care,  and,  in 
making  the  requisite  opening  in  the  cornea,  the  sui'geon  must  endeavour  to  avoid 
isolating  any  considei'able  portion  of  corneal  substance  between  his  incision  and  the 
wound  already  existing  in  the  cornea,  lest  the  isolated  portion  should  slough  from 
interrupted  nutritive  supply.  Sometimes  the  wound  in  the  cornea  is  so  placed  that 
the  surgeon,  by  enlarging  it,  can  make  an  opening  suflScient  for  his  purpose.  But  if 
the  wound  be  in  the  centre  of  the  cornea,  it  is  usually  desirable  to  make  the  incision 
in  a  new  portion,  and  as  near  the  margin  as  possible.  If  the  substance  of  the  lens 
has  been  much  broken  by  the  original  injury,  the  greater  part  of  it  will  probably 
escape  when  pressure  is  applied ;  but  if  the  lens  be  almost  entire,  it  must  be  broken 
up  as  much  as  possible  before  any  attempt  at  pressure  is  made.  The  use  of  the  scoop 
will  greatly  facilitate  the  removal  of  the  disintegrated  lens,  the  pulpy  substance 
escaping  along  the  gi'oove.  In  some  cases  the  removal  of  a  portion  of  iris  will  not 
only  facilitate  the  removal  of  the  lens  with  the  scoop,  but  will  prevent  the  occurrence 
or  continuance  of  iritis. 

The  success  of  such  an  operation  will  depend  upon  its  being  performed  soon  after 
the  accident,  while  the  cornea  is  still  clear,  and  before  iritis  and  efitision  of  lymph 
have  set  in.  If  performed  at  a  later  period,  there  will  be  greater  risk  of  vitreous 
humour  being  lost.  In  all  cases  the  success  of  the  opei'ation,  as  regards  restoi'ation 
of  sight,  must  be  very  doubtful ;  and  if  performed  at  a  late  period,  relief  of  pain,  and 
prevention  of  complete  disorganisation  of  the  globe,  will  probably  be  the  best  result 
that  can  be  hoped  for. 

The  treatment,  after  such  an  operation  as  I  have  just  noticed,  will  be  similar  to 
that  after  an  ordinary  case  of  extraction  of  a  cataract.  Closure  of  both  eyes  for  four 
or  five  days  will  be  necessary,  and  the  reparative  powers  of  the  patient  must  not  be 
depressed  by  privation  of  due  nourishment. 

The  surgeon  must  not  deceive  himself  with  the  belief  that  in  these  cases  of  wound 
of  cornea,  with  displaced  lens,  the  administration  of  mercury  can  avert  destructive 
inflammation.  The  efficacy  of  mercury  in  controlling  the  efiusion  of  lymph  in  non- 
traumatic iritis,  arises  from  the  fact  of  there  being,  in  that  case,  no  foreign  body — 
which  a  displaced  lens  really  is — pressing  against  and  irritating  the  iris.  Traumatic 
iritis,  set  up  by  a  displaced  lens,  is  wholly  beyond  the  powers  of  mercury,  and  its 
administration  can  only  do  harm,  by  lowering  the  patient's  reparative  power,  and 
so  unfitting  him  to  recover  from  the  operation,  should  removal  of  the  lens  be  ulti- 
mately resorted  to. 
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Rheumatic   Iritis, 


Rheumatic  inflammation  of  the  iris  assumes  either  an  acute  or  a  chronic  character. 
In  the  former  case,  the  attack  can  usually  be  traced  to  exposure  to  cold  wind  or 
damp,  when  the  body  has  been  exhausted  by  fatigue  or  greatly  overheated. 

According  to  the  nervous  susceptibility  of  the  patient,  the  onset  of  an  attack  of 
rheumatic  iritis  will  be  attended  either  by  dull  pain  in  and  around  the  eyeball,  or 
by  acute  neuralgia  throughout  the  first  division  of  the  fifth  nerve,  extending  even 
to  the  second  and  thii-d  divisions. 

When  the  attack  is  severe,  there  is  usually  a  good  deal  of  intolerance  of  light, 
and  lacrymation.  The  vascular  zone  is  not  well  marked,  on  account  of  its  being 
lost  in  the  general  injection  of  the  whole  sclerotic,  which  assumes  the  purplish  tint 
I  have  described  as  characterising  sclerotic  inflammation. 

Rheumatic  iritis  is  almost  always  attended  with  some  slight  haziness  of  the 
cornea,  and  in  this  respect  it  differs  remarkably  from  the  syphilitic  form,  which, 
even  in  the  most  severe  cases,  often  leaves  the  cornea  perfectly  clear.  The  morbid 
changes  in  the  iris  itself  are  sometimes  so  slightly  marked  as  to  escape  an  unpractised 
or  a  careless  observer ;  so  that  it  is  not  until  the  inflammation  has  subsided,  and  the 
cornea  has  become  quite  clear,  that  the  still- existing  impairment  of  sight  causes  a 
more  careful  scrutiny  of  the  pupil  to  be  made,  and  then  inflammatory  exudation 
into  its  area,  and  adhesion  of  its  margin,  are  found  to  have  taken  place. 

In  the  more  acute  form  of  rheumatic  inflammation,  the  veins  of  the  iris  may  be 
traced  on  various  parts  of  its  su.rface,  as  delicate  red  lines,  diverging  from  the  edge 
of  the  pupil  to  the  periphery  of  the  iris.  I  need  hardly  say  that  these  fine  vessels 
cannot  be  traced  if  there  exists  any  considerable  haziness  of  the  cornea. 

The  pupil  is  contracted,  more  or  less  irregular,  and  as  the  inflammation  goes  on, 
this  irregularity  becomes  more  marked,  in  consequence  of  eff"usion  of  lymph'  taking 
place  between  the  edge  of  the  pupil  and  the  capsule  of  the  lens.  The  insidiovis 
manner  in  which  this  fibrinous  efiusion  occurs  affords  a  marked  contrast  to  the 
rapidity  with  which  large  masses  of  yellow  or  reddish-yellow  lymph  show  themselves 
on  the  edge  of  the  pupil  in  syiDhilitic  iritis. 

I  have  already  noticed  the  neuralgia  throughout  the  region  supplied  by  the 
ophthalmic  division  of  the  fifth  nerve,  which  attends  an  acute  attack  of  rheumatic 
iritis.  There  is  also  very  frequently  considerable  febrile  disturbance,  the  urine 
being  loaded  with  lithates. 

The  majority  of  cases  do  not  present  such  acute  symptoms  as  those  just  described, 
but  pursue  a  more  chronic  course.  The  injection  of  the  sclerotic  being  less  general, 
the  vascular  zone  around  the  cornea  is  better  marked;  there  is  little,  if  any,  intoler- 
ance of  light  or  laciymation,  and  instead  of  severe  neuralgia  in  the  fifth  nerve,  there 
is  only  a  dull  aching  pain  in  and  around  the  eyeball. 

But,  whether  the  iritis  be  acute  or  chronic,  there  is  still  the  same  danger  of 
effusion  of  lymph  into  the  area  of  the  pupil,  and  this  danger  is,  as  I  have  said,  all 
the  greater  on  account  of  the  gradual  and  insidious  manner  in  which  the  effusion 
takes  place.     To  check  this  is  the  main  object  to  be  kept  in  view. 

Treatment. — If  the  early  stage  of  acute  rheumatic  iritis  be  attended  with  severe 
neuralgia,  as  is  frequently  the  case,  the  treatment  will  be  much  the  same  as  that 
which  I  have  described  in  Chapter  V.,  as  suitable  to  acute  inflammation  of  the 
sclerotic.  In  some  patients  iodide  of  potassium,  in  others  colchicum,  will  be  of  most 
service ;  while  some  cases,  characterised  by  visible  enlargement  of  the  veins  of  the 

^  In  describing'  iritis,  I  shall  frequently  have  occasion  to  speak  of  that  exudation  from  its 
vessels  which  constitutes  the  most  serious  feature  of  the  disease,  by  forming  adhesions 
between  the  papillary  margin  and  the  capsule  of  the  lens,  or  wholly  blocking  up  the  area  of 
tlie  pupil  vnih.  opaque  membrane.  Whether  this  exudatum  becomes  itself  converted  into 
fibrous  tissue,  or  whether  it  only  influences  the  cells  of  the  tissue  among  which  it  is  effused, 
and  causes  new  cells  to  be  develoiDed  from  those  already  existing,  is  a  phvsiological  question 
which  can  hardly  be  decided.  I  have  used  the  term  '  lymph  '  to  describe  this  exudatum. 
because  the  word  is  famihar  to  all  my  readers,  and  is  sanctioned  by  long  usage. 
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iris,  yield  to  turpentine.  I  have  usually  given  the  Chian  turpentine  in  substance, 
as  pills,  four  grains  three  times  a  day.  The  condition  of  the  pupil  must  be  carefully 
scrutinised  from  day  to  day ;  and  if  it  be  found  irregular  and  angular,  or  if  any 
brownish  tags  appear  to  be  forming  at  its  edge,  mercury  must  at  once  be  given. 
Two  grains  of  calomel,  with  a  third  or  half  a  grain  of  opium,  may  be  taken  night 
and  morning ;  and  should  any  tenderness  of  the  gums  begin,  the  quantity  ought  at 
once  to  be  diminished,  for  if  salivation  be  allowed  to  occur,  the  neuralgia  is  almost 
certain  to  return,  and  the  mercury,  which  in  small  doses  was  so  beneficial,  begins  at 
once  to  exert  its  depressing  influence.  In  delicate  subjects  it  is  often  very  iiseful  to 
give  a  dose  of  bark — Battley's  liquor  cinchonse  or  quinine — in  the  middle  of  the  day, 
during  the  time  the  mercuiy  is  being  taken.  The  pupil  is  to  be  kept  under  the 
action  of  atropine. 

It  is  almost  impossible  to  lay  down  precise  rules  about  diet.  It  should  not  be 
low — ^that  is  to  say,  innutritious — but  light  and  easily  digestible  :  soup,  bread-and- 
milk,  farinaceous  food  of  various  kinds,  with  or  without  a  proportion  of  meat, 
according  to  the  patient's  digestive  powers  and  previous  habits.  Stimulants  should 
be  given  only  in  such  quantities  as  may  be  necessary  to  sustain  the  circulating  forces. 
Eeeble  and  depressible  persons  may  requ.ire  a  certain  amount  of  dry  wine,  or  diluted 
spirit,  while  those  addicted  to  habitual  indulgence  may  only  eliminate  the  rheumatic 
poison  which  they  have  stored  up  in  their  blood,  by  abstinence  from  the  alcohol 
and  sugar  they  have  so  long  abused. 

Occasional  steaming  of  the  eye  over  hot  water  is  the  most  soothing  local  applica- 
tion, and  where  neuralgia  is  present  fomentation  by  means  of  compresses  wetted 
with  a  watery  solution  of  extract  of  belladonna  and  opium  will  often  afford  relief. 

Leeches  to  the  temples  may  occasionally  be  found  useful  at  the  onset  of  an  acute 
attack  where  there  is  great  congestion ;  but  where  neuralgia  exists  they  commonly 
do  harm,  and  they  should  never  be  applied  to  feeble  and  depressible  subjects,  or  those 
liable  to  erysipelas.  Blisters  also  have  the  disadvantage  of  exasj)erating  neuralgia. 
They  are,  however,  very  serviceable  in  the  chronic  form  which  often  succeeds  the 
acute  attack,  and  they  certainly  aid  in  removing  that  haziness  of  the  cornea,  which, 
if  not  promptly  dispersed,  is  apt  to  become  permanent. 


Syphilitic  Iritis. 

Inflammation  of  the  iris  originating  in  syphilis  is  very  frequently  associated  with 
other  forms  of  secondary  or  tertiary  disease,  especially  with  eruptions  on  the  skin. 
It  is  by  far  the  most  marked  kind  of  iritis,  and  is  characterised  by  a  tendency  to 
rapid  and  abundant  inflammatory  exudation  on  the  iris,  especially  about  the  edge  of 
the  ptipil,  in  which  situation  yellow,  reddish-yellow,  or  nearly  red  nodules,  gummata, 
sometimes  attain  to  such  a  size  as  almost  to  close  up  the  pupillary  area.' 

The  cornea  is  either  clear,  or  marked  throughout  its  lower  half  by  very  minute 
dots,  of  a  pale  bufi"  tint.  These  dots  are  as  small  as  if  pricked  in  with  a  point  of  a 
pin,  and  are  so  closely  set  together  as  to  suggest  to  a  superficial  observer  the  idea 
of  a  faint  cloudy  haze.  It  often  happens,  however,  that  even  these  minute  dots  are 
wholly  absent,  and  the  cornea,  during  an  acute  attack  of  iritis,  remains  perfectly 
transparent. 

There  is  al  ways  a  vascular  zone  in  the  sclerotic,  but  not  that  generally  diffused 
redness  of  the  eyeball  so  frequently  present  in  rheumatic  iritis.  Neither,  as  a  rule, 
is  there  intolerance  of  light,  which  is  one  of  the  most  marked  symptoms  of  the  rheu- 
matic form. 

Irides  which  have  naturally  a  bluish  tint,  when  attacked  with  syphilitic  inflam- 
mation, appear  more  or  less  green.  This  is  caused  by  the  presence  of  yellow  serum 
in  the  aqueous  humour,  the  admixture  of  the  yellow  and  blue  forming,  of  course,  a 
green  tint.     This  fact  may  be  demonstrated  in    some  of  those  old  cases  in  which 

^  In  Sichel's  Tconographie  (pi.  xiii.  fio-.  5)  is  a  good  represeutation  of  a  mass  of  lymph, 
reddened  with  vessels,  at  the  edge  of  the  pupil. 


SYPHILITIC   IRITIS.  57 

chronic  iritis  has  attacked  an  eye  again  and  again,  until  sight  has  been  lost,  neai-lj' 
all  the  tissues  having  undergone  a  morbid  change.  If  in  such  a  case  the  cornea  be 
carefully  punctured  with  a  broad  needle,  and  the  fluid  of  the  anterior  chamber  caught 
in  a  spoon,  the  application  of  heat  will  at  once  show  the  presence  of  albumen ;  and  if 
the  iris  have  been  originally  bluish,  that  colour  will  be  restored  as  soon  as  the  last 
drop  of  the  yellow  fluid  has  drained  away  from  the  anterior  chamber. 

When  a  patient  has  syphilitic  iritis  for  the  first  time,  it  may  attack  both  eyes 
together,  or  may  be  limited  to  one  eye.  When  relapses  occur,  the  inflammation 
usually  aflfects  the  right  and  left  eye  alternately ;  and  these  attacks  may  come  on 
without  the  patient  having  contracted  any  fresh  primary  disease. 

Syphilitic  iritis  is  so  much  modified  by  the  condition  of  the  patient,  that  the 
surgeon  must  take  care  not  to  form  to  himself  any  arbitrary  idea  of  the  appearances, 
or  expect  to  find  in  every  case  the  strongly-marked  and  unmistakable  proofs  afibrded 
by  large  nodules  of  exudation  around  the  pupil.  In  fact,  iritis  may  exist  to  such  an 
extent  as  to  produce  serious  and  permanent  obstruction  to  the  pupil,  without  any 
development  of  these  nodules.  In  some  cases  the  lymph  is  uniformly  distributed 
around  the  margin  of  the  pupil,  which  then  assumes  a  thickened  ring-like  appearance, 
the  rest  of  the  iris  exhibiting  little,  if  any,  deviation  from  its  healthy  aspect.  The 
loss  of  its  mobility,  however,  is  always  well  marked,  even  in  the  slighter  cases  ;  and, 
indeed,  the  sluggishness  or  total  immobility  of  the  pupil,  when  exposed  to  light,  is 
one  of  the  most  valuable  diagnostic  signs  of  iritis  in  its  early  stage.' 

Occasionally  the  nodules  of  lymph,  instead  of  appearing  on  the  edge  of  the  pupil, 
are  situated  on  the  gi-eater  circle  of  the  iris,  in  the  re-entering  angle  formed  between 
it  and  the  cornea.     Such  cases  are  comparatively  rare. 

In  every  case  of  iritis,  the  surgeon  shovild  most  carefully  examine  the  area  of 
the  pupil,  to  determine  whether  it  be  or  be  not  overspread  with  lymph.  This 
sometimes  exists  merely  as  a  very  thin  film,  which  may  escape  detection,  unless  light 
be  concentrated  upon  it  by  means  of  a  lens  of  short  focus.  Such  a  film,  however,  if 
not  speedily  removed  by  proper  treatment,  will  rapidly  become  thickened  by  fresh 
deposits,  and,  growing  more  and  more  o^Daque  week  by  week,  will  eventually  form  a 
serious  obstacle  to  the  transmission  of  light. 

The  so-called  '  closure  of  the  pupil,'  justly  regarded  as  the  most  serious  termination 
of  unchecked  iritis,  is  caused  partly  by  the  nodules  of  lymph  which  are  thrown  out 
upon  the  margin  of  the  pupil,  and  unite  it  to  the  capsule  of  the  lens  [synechia  2^os- 
terior)  and  jDartly  by  exudation  of  the  same  inflammatory  kind,  which  overspreads 
that  portion  of  the  capsule  corresponding  to  the  pupillary  area.  This  exudation  forms 
organised  connections  with  the  nodular  deposits  on  the  edge  of  the  pupil,  and 
eventually,  by  its  contraction,  draws  the  margin  of  the  pupil  together,  and  per- 
manently blocks  up  its  greatly  diminished  space  with  a  tough,  firm,  and  opaque 
membrane.^ 

Treatment. — From  what  has  been  said,  it  will  be  seen  that  the  leading  principle 
in  the  treatment  of  syphilitic  iritis  consists  hi  procuring  as  quickly  as  possible  the 
absorption  of  the  exudation  which  has  been  eflfused  in  and  around  the  pupil.  To 
efiect  this,  the  most  powerful  agent  is  mercury.  But  when  we  consider  the  variety 
of  constitution  in  patients  attacked  with  syphilitic  ii'itis,  the  impaired  state  of  general 
health  they  frequently  exhibit,  in  consequence  of  venereal  taint,  and  the  period  at 
which  the  iritis  sometimes  occurs — namely,  while  they  are  only  just  recovering  from 
the  debilitating  efiects  of  salivation — it  is  evident  that,  in  a  treatise  like  the  present, 
little  more  can  be  done  than  to  indicate  the  outlines  of  treatment,  and  that  the 
judgment  and  tact  of  the  surgeon  must  be  brought  to  the  careful  study  of  each  in- 
dividual case, 

^  I  cannot  point  out  any  really  good  representation  of  iritis  in  its  early  stage.  Indeed, 
it  is  hardly  possible  for  an  artist  to  convey  a  true  notion  of  the  delicate  changes  in  form  and 
colour  which  characterise  the  disease  at  that  period. 

^  This  form  of  obstruction  is  sometimes  called  '  spurious  cataract/  hut  the  term  is 
manifestly  improper,  as  the  word  '  cataract '  should  he  strictly  limited  to  opacity  of  the  lens 
itself. 
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When  a  recent  case  of  syphilitic  iritis  comes  before  us  in  a  patient  of  good 
general  power,  we  may  at  once  order  two  grains  of  calomel,  with  a  third  or  half  a 
grain  of  opium,  to  be  taken  night  and  morning ;  first  clearing  the  bowels,  if  neces- 
sary, by  a  rapidly-acting  aperient.  In  private  practice,  where  our  patients  are  not 
necessarily  exposed  to  the  weather,  the  calomel  may  be  given  more  frequently,  but 
in  smaller  doses ;  a  grain,  for  instance,  every  four  hours,  combined  with  just  enough 
opium  to  prevent  purging.  By  some,  small  and  fi'equently  repeated  doses  of  grey 
powder  are  preferred  to  calomel,  whilst  others  give  the  preference  to  mercurial 
inunction.  Calomel  vapour  baths  have  the  advantage  of  bringing  the  patient  very 
gently  under  the  mercurial  influence ;  they  very  rarely  salivate,  and  do  not  disorder 
the  digestion. 

The  effect  of  the  mercviry  must  be  judged  of  by  the  state  of  the  eye,  not  by  the 
soreness  of  the  gums.  Indeed,  I  look  upon  soreness  of  the  mouth  as  a  condition  to 
be  always  avoided,  if  possible ;  never  to  be  willingly  produced,  as  is  so  often  the 
,  case.  As  soon,  therefore,  as  the  gums  begin  to  be  at  all  affected,  the  calomel  is  to 
be  given  less  frequently ;  the  absorption  of  the  exudation  in  the  pupil  being  the  test 
of  the  mercury  having  been  effectual.  The  two-grain  pills  may  be  taken  once  instead 
of  twice  a  day ;  the  grain  every  four  hours  changed  to  the  same  quantity  every 
twelve  hours,  and  then  taken  at  twice  that  interval  of  time. 

A  patient  sometimes  comes  before  us  with  recent  iritis,  which  has  come  on  while 
he  was  actually  under  the  influence  of  mercury,  given  for  venereal  disease.  What 
are  we  to  do  in  such  a  case  1  Perhaps  we  shall  find  that  the  patient,  while  taking 
the  mercury,  has  been  kept  on  very  low  diet,  deprived  of  all  animal  food,  and  re- 
stricted to  'slops.'  In  that  case,  the  mere  change  to  a  better  diet — animal  food  and 
other  nutriment  being  given,  with  a  moderate  quantity  of  the  stimulant  to  Avhich  he 
has  been  accustomed — will  often  effect  a  surprising  change,  and  stop  the  further 
effusion  of  lymph ;  while  iodide  of  potassium,  with  bark,  or,  if  the  patient  be  ex- 
tremely depressed  by  the  mercury,  even  quinine  alone,  will  at  once  cause  absorption 
of  the  lymph  to  begin. 

Or  a  directly  opposite  state  of  things  may  exist.  The  patient  may  have  sought 
relief  from  the  depressing  effects  of  too  miich  mercury  by  indulging  in  stimulants, 
and  in  this  way  may  have  induced  an  ii-ritable  condition  of  the  circulation,  quite 
incompatible  with  a  due  interchange  of  material  in  the  system.  Restriction  of 
stimulants  within  due  bounds  will  be  as  essential  in  this  case  as  their  use  had  been  in 
the  case  of  the  ill-nourished  and  ansemic  patient. 

If  a  patient  has  been  attacked  with  syphilitic  iritis  while  under  the  depressing 
influence  of  too  much  mercuiy,  given  for  general  syphilis,  and  it  has  been  found 
necessary  to  suspend  the  use  of  the  mercury  until  tonics  and  a  change  of  diet  should 
have  improved  his  general  health,  we  shall  often  find,  that  by  resuming  the  mercury 
in  small  doses,  while  at  the  same  time  we  continue  the  tonics,  the  iritis  will  yield, 
although  it  may  have  resisted  the  large  doses  which  had  been  given  under  circum- 
stances of  over-stimulation  or  deficient  nutrition. 

TurjMntine  was  recommended  by  Carmichael,  as  a  substitute  for  mercury,  in 
those  cases  to  which  I  have  alluded  as  unsuitable  for  the  administration  of  the  latter 
on  account  of  general  debility.  I  have,  however,  found  more  benefit  from  the  use 
of  iodide  of  potassium,  or  even  of  very  small  doses  of  mercury,  combined  with  tonics 
a.nd  improved  diet,  as  above  described.  I  have  sometimes  found  turpentine  of 
service  in  cases  of  rhevimatic  iritis,  characterised  by  hypergemia  of  the  iris  and  sclerotic, 
but  unattended  with  much  disposition  to  effusion  of  lymph. 

Whether  the  iritis  be  treated  with  mercury  or  not,  the  pupil  is  to  be  kept  dilated 
by  means  of  atropine. 

Syphilitic  iritis  has  often  a  tendency  to  become  chronic ;  each  relapse  being 
characterised  by  a  slight  sclerotic  zone,  a  yellowness  of  the  aqueous  fluid,  giving  a 
greenish  tint  to  blue  irides,  general  dimness  of  sight,  and  a  slight  filmy  deposit  in 
the  area  of  the  pupil.  This  chronic  form  is  chiefly  found  in  patients  who  are  the 
subjects  of  tertiary  syphilis,  and  a  carefully-regulated  course  of  iron  often  affords  the 
best  means  of  treatment. 
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In  describing  iritis,  I  have  hitherto  spoken  only  of  those  changes  which  are 
visible  under  oi'dinary  observation  ;  but  the  ophthalmoscope  has  demonstrated  to  us, 
what  we  formerly  could  only  guess  at,  namely,  that  in  iritis  the  deeper  structures  of 
the  eye  are  often  seriously  affected. 

To  attempt  to  examine  the  fundus  oculi  during  an  acute  attack  of  iritis,  would 
be  not  only  useless,  but  injurious ;  for  the  exudation  deposited  in  the  pupil,  and 
perhaps  in  the  vitreous  humour  also,  would  prevent  any  clear  view  of  the  parts 
behind ;  while  the  glare  of  light  would  be  almost  certain  to  increase  the  already 
existing  hyporeemia  of  the  organ.  We  often,  however,  have  the  opportunity  of 
examining  the  fundus  after  all  inflammation  has  passed  away,  leaving  the  cornea, 
lens,  and  vitreous  hiimour  transparent.  We  can  then  fully  appreciate  the  close 
connection  between  syphilitic  inflammation  of  the  iris  and  of  the  choroid,  and  under- 
stand why  it  is,  that  in  cases  of  so-called  '  iritis,'  the  dimness  of  vision  is  often  out 
of  all  proportion  to  the  changes  in  and  about  the  iris. 

One  of  the  sequelae  of  iritis  {I  use  the  word  '  iritis '  in  its  more  extended  sense) 
is  a  cloudy  condition  of  the  vitreous  humour,  in  which  filaments  and  shreds,  varying 
in  shape  and  size,  float  freely  in  every  direction.  These  bodies,  although  really 
whitish,  of  course  appear  black,  or  nearly  so,  when  seen  against  the  illuminated 
fundus  oculi.  They  appear  to  be  inflammatory  deposits,  intermixed  in  some  iiistances 
with  broken-up  hyaloid  membrane. 

Large,  irregular,  white  patches  are  scattered  over  the  fundus,  in  some  cases 
involving  the  greater  part  of  its  surface.  Patches  and  dots  of  black  pigment  are 
frequently  seen  scattered  over  and  among  these  opaque  portions.     (Plate  I,  fig.  .3.) 

Hence,  it  appears  that  syphilitic  inflammation,  when  it  attacks  the  eye,  may 
exhibit  its  chief  phenomena  in  the  iris,  involving  the  deep  structures  only  to  a  very 
slight  extent ;  or  both  may  be  equally  affected ;  or  lastly,  the  deep  structures  may 
suffer  in  such  a  degree  as  almost  to  become  useless,  while  the  iiis  shows  little,  if  any, 
sign  of  inflammation,  and  the  patient  is  hardly  aware  of  the  eye  being  the  subject  of 
disease,  until  vision  is  found  to  be  almost  lost. 


Syphilitic  Iritis  in  Infants, 

Iritis  is  one  of  the  I'arest  forms  in  which  hereditary  syphilis  manifests  itself 
during  infancy.  The  careful  researches  of  Mr.  Hutchinson,^  however,  have  shown 
that  it  is  not  quite  so  rare  as  has  been  supposed ;  and  it  probably  often  escapes 
notice  on  account,  as  he  observes,  of  the  very  small  amount  of  local  symptoms  which 
it  causes,  coupled  with  the  fact  that  infants  usually  keep  their  eyes  shut.  Duiing 
ten  years  I  saw  but  five  or  six  cases  of  syphilitic  iritis  in  infants,  among  the  many 
thousands  of  patients  whom  I  treated  at  the  Moorfields  Hospital,  Some  of  these 
infants  presented  the  stunted  and  unhealthy  aspect  which  usually  accompanies 
inherited  syphilis ;  but  two,  whose  cases  I  have  elsewhere  reported  in  fuU,^  were 
well-grown  children. 

One  of  the  most  striking  peculiarities  of  iritis  in  infants  is  the  very  slight 
development  of  a  sclerotic  zone,  that  unfailing  sign  of  iritis  in  the  adult.  Indeed,  in 
some  of  the  cases  I  have  seen,  sclerotic  redness  could  hardly  be  said  to  exist. 

The  infant  at  the  age  of  from  two  to  ten  months  is  attacked  with  copper-coloured 
eruption ;  perhaps  also  with  mucous  tubercles  about  the  genitals,  aphthse  in  the 
mouth,  and  'snuffles.'  The  eyelashes  fall  off,  and  sometimes  the  nails  also  are 
partially  detached.  In  some  cases  the  skin  presents  a  peculiar  dusky  tint,  and  is 
wrinkled  and  scurfy. 

The  lymph  does  not  assume  the  form  of  solid  tubercular  masses  on  the  edge  of 
the  pupil,  as  in  the  adult,  but  either  fills  the  area  of  the  pupil,  as  a  pale  yellow  semi- 
fluid mass,  or  sinks  down  to  the  bottom  of  the  anterior  chamber,  like  ordinary  Ay^jo- 

^  The  result  of  Mr.  Hutchinson's  observations  is  piven  in  A  Clinical  Memoir  on  certain 
Diseases  of  the  Eye  and  Ear,  consequent  on  Inherited  Syphilis,  8fc.,  1863. 

^  A  Guide  to  the  Practical  Study  of  Diseases  of  the  Eye,  2nd  edit.  1859,  p.  149, 
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jyijon.  Ill  one  of  the  cases  I  saw,  the  lower  half  of  the  iris  was  completely  hidden  by 
a  nodular  mass  of  lymjDh,  of  a  pale  buff  tint,  which  came  into  contact  with  the 
cornea,  and  completely  filled  the  anterior  chamber  as  high  up  as  the  middle  of  the 
pupil.  ^  In  another  case,  the  effused  lymph — for  such  it  seemed  to  be — was  scattered 
all  over  the  loNv^er  half  of  the  iris  in  the  form  of  little,  greyish- white,  semi-trans- 
parent granules,  like  grains  of  coarse  sand.  The  pupil  was  fringed  with  the  same 
kind  of  deposit. 

Treatment. — Before  speaking  of  any  special  medicines  for  infants  affected  with 
syphilitic  iritis,  I  would  remark  on  the  absolute  necessity  for  their  being  suckled, 
and  not  brought  up  l)y  hand.  The  milk  of  a  healthy  wet  nurse  would  of  cou.rse  be 
infinitely  preferable  to  that  of  an  infected  mother  ;  but  in  the  lower  classes  of  society, 
among  whom  this  disease  is  almost  exclusively  met  with,  the  services  of  a  wet-nurse 
can  hardly  be  obtained. 

Mercury  should  at  once  be  given ;  and  as  hydr,  c,  creta  is  very  uncertain  in  its 
chemical  composition,  I  always  make  use  of  calomel,  giving  from  a  quarter  of  a  grain 
to  half  a  grain  night  and  morning.  The  effect  of  the  medicine  must  be  carefully 
watched  from  day  to  day,  and  as  soon  as  the  lymph,  begins  to  disappear  from  the  eye, 
and  the  cutaneous  eruption  to  fade,  the  dose  may  be  gradually  diminished ;  but  it 
will  often  be  necessary  for  the  mercurial  treatment  to  be  continued,  in  a  modified 
form,  for  several  weeks.  Weakly  infants  will  be  much  benefited  by  taking  five 
minims  of  Battley's  liquor  of  cinchonas  twice  a-day  in  a  little  milk.  Provided  the 
child  sucks  and  digests  well,  the  mercury  does  unmixed  good,  and,  by  counteracting 
the  venereal  poison,  not  only  frees  the  skin  from  the  specific  eruption,  but  imparts  to  it 
a  healthy  hue,  instead  of  the  peculiar  dusky  colour  which  was  originally  so  evident. 

A  few  drops  of  a  solution  of  atropine,  containing  two  grains  of  the  sulphate  to  an 
ounce  of  water,  may  be  put  into  the  eye  once  a  day.  So  powerful  a  poison  cannot 
safely  be  used  without  limit  to  young  infants,  even  in  its  diluted  form. 


Scrofulous  Iritis. 

Most  of  the  patients  in  whom  I  have  observed  this  form  of  iritis  have  been 
between  five  and  fifteen  years  of  age,  and  all  have  shown  signs  of  a  scrofulous  con- 
stitution. 

The  iritis  presented  a  resemblance  to  the  syphilitic  inflammation  of  adults,  in 
respect  of  the  abundant  exudation  which  took  place  on  the  iris,  and  in  the  anterior 
chamber ;  but  in  the  severer  cases  of  the  scrofulous  form  there  was  a  still  greater 
disposition  to  enlargement  of  the  veins  of  the  iris,  and  infiltration  of  its  whole  tissue, 
than  is  usually  met  with  in  syphilitic  cases.  In  scrofulous  iritis  the  large  masses  of 
yellow  deposit  are  not  so  frequently  limited  to  the  margin  of  the  pupil,  but  often 
appear  midway  between  the  pupil  and  the  outer  circle  of  the  iris,  or  at  tlie  latter 
point,  just  in  the  angle  between  the  iris  and  the  cornea.  Slight  bleeding  not  unfre- 
quently  takes  place  into  the  anterior  chamber,  from  giving  way  of  the  distended 
veins  of  the  iris. 

The  cornea  usually  remains  clear,  but  it  sometimes  presents  a  slight  degree  of 
mottled  opacity,  especially  towards  the  lower  part. 

Treatment. — In  the  treatment  of  scrofulous  iritis,  as  in  all  scrofulous  affections, 
the  diet  and  general  mode  of  life  deserve  the  utmost  attention.  Abundance— not 
excess — of  animal  food;  warm  clothing,  pure  air — sea-air,  if  attainable — are  all 
important  adjuncts  to  the  medical  treatment.  Cod-liver  oil  is  often  of  great  service, 
and  may  be  taken  in  combination  with  the  other  remedies.  The  bowels  are  usually 
irregular,  and  the  appetite  bad ;  and  a  mild  aperient  will  be  occasionally  required  ; 
but  care  should  be  taken  to  avoid  drastic  purgatives,  such  as  scammony  and  jalap. 

When  there  is  abundant  inflammatory  exudation  into  the  anterior  chamber, 
without    much  enlargement  of  the  veins  of  the  iris,  or  development  of  a  sclerotic 

1  A  Guide  to  the  Tractical  Study  of  Diseases  of  the  Eye,  2nd  edit.  1859,  p.  149,  fig.  a. 
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zone,  half  a  grain  or  a  grain  of  calomel  at  night,  and  two  or  three  gi'ains  of  quinine, 
or  ten  or  twelve  minims  of  liquor  cinchonse,  taken  an  hour  or  so  after  a  meal,  will 
often  produce  a  rapid  absorption  of  the  eifused  fluid.  Where  the  exudation  assumes 
the  solid  form,  infiltrating  a  considerable  portion  of  the  iris,  or  appearing  at  its  inner 
or  outer  circles  as  large  yellow  nodules,  reddened  with  vessels,  the  iodide  of  iron  is 
often  useful,  both  in  promoting  the  absorption  of  the  deposit,  and  in  diminishing  the 
vascularity  of  the  iris  itself. 

All  stimulating  lotions  must  be  avoided ;  nor,  indeed,  except  atropine,  is  any 
local  application  of  service. 

A  form  of  iritis  may  be  not  very  infrequently  observed  in  youths  and  young 
adults,  usually  of  a  scrofulous  diathesis,  which  differs  from  that  just  described  by 
the  little  prominence  of  the  characteristic  iritic  symptoms.  Gumma ta  are  incon- 
spicuous or  absent,  and  a  slight  cloudiness  of  the  pupil  and  a  few  small  synechise, 
with  a  slight  change  in  the  colour  and  lustre  of  the  iris,  and  sluggishness  of  the  pupil, 
are  the  princijjal  evidences  of  inflammation  apparent  in  the  iiis  itself.  That  whicli 
is  eminently  characteristic  of  this  form  of  iritis  is  the  occurrence  on  the  back  of  the 
cornea  of  numerous  ojjaque  dots,  most  of  them  so  minute  as  to  require  a  magnifier 
for  their  distinct  recognition.  Of  these  the  larger  may  be  observed  to  change  their 
position ;  they  gTavitate  slowly  towards  that  part  of  the  cornea  which  ha^Dpens  to  be 
most  dependent.  They  are,  therefore,  probably  fibrinous  coagula.  The  smaller  dots 
are  fixed,  and  these  have  been  shown,  in  some  instances  at  least,  to  be  patches  of  pro- 
liferating and  degenerating  epithelium. 

This  form  of  iritis  is  the  aquo-capsulitis  of  the  older  surgeons,  the  serous  iritis  of 
modern  continental  authors.  It  is  an  insidious  and  usually  very  chronic  disorder. 
Topically  atropine,  internally  cod-liver  oil,  and  ferric  iodide,  cori'osive  sublimate  in 
small  doses,  and  potassic  iodide,  will  be  found  the  most  useful  remedies. 


GONORRHCEAL    AND    ARTHRITIC    IrITIS. 

I  have  never  been  able  to  trace  an  attack  of  iritis  as  a  result  of  simple 
gonoirhoea ;  although,  of  course,  it  may  often  hajjpen  that  a  patient  is  attacked  with 
ordinary  rheumatic  iritis  within  a  short  period  of  his  having  had  urethi'al  dischaige. 
Gonorrhoea  is  unfortunately  so  common,  that  were  there  any  definite  form  of  iritis 
dependent  upon  it,  so  marked  a  sequela  of  the  discharge  would  be  constantly  brought 
under  our  notice. 

Neither  have  I  seen  cases  of  iritis  which  I  could  i-efer  to  gout.  The  descriptions 
of  '  arthiitic  iritis  '  one  meets  with  in  books  ai'e  chiefly  taken  fi-om  German  writers, 
especially  Beer  and  his  contem23oraries,  whose  account  of  the  disease,  which  they 
term  gouty  inflammation,  more  nearly  answers  to  that  of  chronic  glaucoma.  The 
ash-coloured  ring  in  the  sclerotic,  immediately  surrounding  the  cornea,  described  by 
Gei'man  writers  as  the  arthritic  ring  or  circle,  and  regarded  by  them  as  diagnostic  of 
arthritic  iritis,  is  not  peculiar  to  any  special  form  of  inflammation.  Its  presence 
merely  depends  upon  the  anatomical  arrangement  of  the  adjacent  portions  of  the 
sclerotic  and  cornea.  When  these  two  structures  are  united  obliquely,  so  that  a  con- 
siderable extent  of  the  sclerotic  is  overlapped  by  the  cornea,  the  vessels  of  the  former 
do  not  appear  to  advance  so  near  to  the  iris  as  in  other  cases  ;  and  hence  a  narrow 
ring,  of  a  paler  tint,  is  interposed  between  the  iris  and  the  dense  plexus  of  vessels 
forming  the  sclerotic  zone. 

[That,  exceptionally,  iritis  is  actually  a  sequel  of  gonorrhoea,  such  cases  as  the 
following  afford  veiy  strong  persumption.  A  gentleman  in  a  public  office,  set.  24, 
in  sound  health,  caught  a  clap.  He  had  never  had  rheumatism,  and  his  family, 
several  members  of  which  were  well  known  to  me,  appeared  remarkably  free  from 
any  gouty  and  rheumatic  tendency.  The  local  symptoms  of  the  gonorrhoea  wei-e 
very  acute.  About  the  end  of  the  second  week  he  was  attacked  with  synovitis  in 
both  knees  and  ankles,  which  proved  very  intractable,  and  left  these  joints  weak 
and  stiff"  long  after  the  inflammatory  symptoms  had  disappeared.       Within  a  very 
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few  days  of  the  accession  of  the  synovitis,  iritis  developed  itself  in  both  eyes.  The 
symptoms  were  very  acute  :  the  gummata  in  the  iris  were  very  large  and  conspicu- 
ous, the  congestion  was  considerable,  and  the  pain  in  and  around  the  eyeball  was 
severe.  In  spite  of  an  energetic  treatment,  the  iritis  proved  veiy  obstinate ;  it 
subsided  slowly  and  left  large  synechise.  Nearly  four  years  later  he  again  acquired 
gonorrhoea,  which  was  very  quickly  followed  by  another  attack  of  synovitis  in  the 
same  joints,  and  very  slowly  after  the  accession  of  this  he  again  had  a  double  iritis, 
the  symptoms  and  course  of  which  resembled  those  of  the  first  attack.  In  the  intei-val 
his  health  had  been  good,  and  he  had  remained  free  from  joint  and  eye  inflammation. 
There  was  not  the  slightest  ground  to  suspect  syphilis.  I  have  seen  several  similar 
cases,  in  most  of  which  there  was  also  gonorrhoeal  rheumatism,  but  in  some  this  joint 
complication  was  absent.  In  all  the  gummata  in  the  iris  and  the  congestion  were 
considerable. — J.  W.  H.] 

Use   of   Atropine   in   Iritis. 

In  a  former  edition  of  this  work  I  spoke  unfavourably  of  the  employment  of 
atropine  during  the  acute  stage  of  iritis.  Subsequent  experience  has  led  me  to 
modify  my  opinion  on  this  subject.  Of  course  the  action  of  ati'opine  will  be  most 
evident  in  those  cases  where  the  inflammation  is  quite  recent,  and  where  consequently 
the  tissue  of  the  iris  is  not,  as  yet,  much  thickened  by  congestion  of  its  vessels,  nor 
infiltrated  with  lymph.  Where  abundant  efiusion  of  the  latter  has  taken  place 
around  the  margin,  and  within  the  area  of  the  pupil,  atropine  may  not  produce  any 
change  visible  to  the  observer  ;  but  when  this  stage  of  effusion  has  not  yet  arrived, 
or  when,  at  a  later  period,  it  is  passing  off",  persistent  dilatation  of  the  pupil  may  be 
induced  by  atropine,  and  such  dilatation  will  have  the  effect  of  hindering  the 
formation  of  adhesions  between  the  iris  and  the  cajDSule,  or  of  causing  such  adhesions, 
if  already  existing,  to  give  way.  In  all  cases  of  iritis,  therefore,  a  solution  of 
atropine  should  be  dropped  upon  the  eye  night  and  morning.  Where  the  inflam- 
mation is  recent,  and  atropine  is  used  in  anticipation  of  lymphatic  eff'usion,  rather 
than  to  counteract  the  solidification  of  deposits  already  formed,  a  solution  of  two 
grains  of  the  sulphate  of  atropia,  in  an  ounce  of  distilled  water,  may  be  employed  ; 
but  in  the  more  acute  cases  a  solution  of  double  that  strength  will  be  required. 

Not  contented  with  insisting  on  the  utility  of  ati'opine  as  an  adjunct  to  mercury 
in  the  treatment  of  iritis,  some  recent  writers  have  even  gone  so  far  as  to  recommend 
that  the  disease  should  be  treated  by  the  use  of  atropine  alone.  More  dangei'ous 
trifling  I  cannot  conceive.  No  doubt  cases  of  iritis  occur  in  which  the  tendency  to 
eff'usion  of  lymph  can  hardly  be  said  to  exist  at  all,  and  su.cli  exceptional  cases  may 
possibly  get  well  without  any  mercury  being  given.  But  we  are  not  warranted  in 
assuming  that  a  case  of  iritis  which  begins  in  a  mild  form  is  going  to  maintain  that 
character  throughout,  and  it  is  our  duty  to  employ  that  agent  which  above  all  others 
has  the  property  of  counteracting  the  effusion  of  lymph,  and  the  consequent  loss  of 
transparency  in  parts  essential  to  vision.  And  what  rational  cause  is  there  for  this 
anxiety  to  avoid  the  employment  of  mercuiy  1  Used  ignorantly,  as  we  too  often  see 
it  used,  mercury  is  a  fearful  curse  to  mankind  ;  but,  moderately  and  judiciously  used, 
it  is  one  of  our  greatest  blessings.  If  patients  with  iritis  are  to  be  so  impregnated 
with  mercury  that  profuse  salivation  and  all  the  other  miseries  of  mercurial 
poisoning  are  induced,  they  may  well  pause  before  submitting  to  a  remedy  almost  as 
bad  as  their  disease.  But  this  kind  of  mercurial  treatment  is  never  necessary. 
Those  cases  of  iritis  commonly  do  best  where  the  mouth  has  not  even  been  made 
tender,  and  therefore  there  is  no  real  necessity  for  the  attempts  that  are  being  con- 
stantly made  to  treat  iritis  without  mercu.ry.  We  are  often  told  that  iritis  will 
get  well  without  it — and  so  no  doubt  it  will,  in  a  certain  sense,  get  well  without 
any  treatment  at  all.  But  the  eye  is  in  one  respect  a  wholly  exceptional  organ. 
Once  let  its  transparent  tissues  become  opaque,  and  then,  although  the  eye  may  in 
a  certain  sense  have  recovered  from  an  inflammatory  attack,  the  function  of  the 
organ  is  impaired  or  destroyed.     The  treatment  of  iritis  consists  in  speedily  prevent- 


SEQUELS  OF  IRITIS.  63 

ing  the  formation  of  patches  or  films  of  inflammatory  deposit  in  the  transparent 
media  of  the  eye,  and  if  mercury  has  the  invaluable  property  of  doing  this,  it  seems 
criminal  in  the  surgeon  to  neglect  the  use  of  it.' 

It  is  a  curious  fact  that  in  certain  persons  the  application  of  sulphate  of  ati'opia 
to  the  conjunctiva  will  set  up  all  the  symptoms  of  acute  catarrhal  ophthalmia  com- 
plicated exceptionally  by  acute  eczema  of  the  eyelids  and  cheek.  I  do  not  speak  of 
solutions  to  which  a  few  drops  of  acid  or  of  alcohol  have  been  added.  Such  additions, 
I  know,  are  sometimes  made ;  but  they  are  as  unnecessary  as  they  are  irritating, 
for  well-made  sulphate  of  atropia  is  quite  soluble  in  distilled  water.  The  first 
instance  of  my  meeting  with  this  effect  of  atroj)ine  occurred  in  a  hospital  in-patient 
who  used  drops  from  the  same  solution  that  was  being  dispensed  at  the  time  to 
many  hundreds  of  others,  none  of  whom  experienced  any  similar  inconvenience.  As 
soon  as  the  drops  were  discontinued,  the  conjunctival  inflammation  rapidly  subsided, 
and  it  was  again  excited  by  a  reapplication  of  the  atropine.  I  have  since  met  with 
another  case,  in  which  great  irritation,  both  of  the  eye  and  eyelids,  followed  the  use 
of  drops  which  I  myself  applied  and  knew  to  be  perfectly  neutral.  In  such  cases 
sulphate  of  duboisia  may  be  advantageously  substituted  for  atro]3ine. 

Sequels  of  Iritis. 

Besides  the  changes  already  mentioned  as  resulting  from  iritis,  such  as  ob- 
struction, or  closui'e  of  the  pupil,  the  inflammation  is  sometimes  followed  by 
degeneration  of  structure,  which  more  or  less  involves  the  whole  tissue  of  the  iris. 

Chronic  iiitis,  for  instance,  in  a  cachectic  subject,  especially  if  the  disease  has 
been  allowed  to  run  on  unchecked,  is  apt  to  induce  a  permanent  thickening  of  the 
iris,  all  appearance  of  its  normal  fibrous  tissue  being  lost,  and  the  veins  of  the  part 
becoming  enlai-ged  and  irregularly  dilated. 

On  the  other  hand,  the  constant  j^ressure  of  a  calcified  lens,  which  has  become 
thrust  forward  against  the  iris,  will  sometimes  induce  such  wasting  of  its  tissue,  that 
the  uvea  wholly  disappears,  and  the  thin  web  of  iris  which  remains  allows  the 
chalky- white  lens  to  be  distinctly  seen  through  it. 

Another  consequence  of  iritis  is  the  distension  of  the  iris  into  pouches,  which  are 
formed  in  the  following  way.  An  attack  of  syphilitic  iritis,  left  to  itself,  or  badly 
treated,  causes  the  whole  margin  of  the  iris  to  adhere  to  the  capsule  of  the  lens ; 
the  jjupillary  area  being,  at  the  same  time,  very  small,  and  filled  up  with  opaque 
deposit.  All  communication  between  the  anterior  and  the  posteiior  aqueous  chamber 
is  cut  off  3  and  the  aqueous  fluid  secreted  in  the  latter  cavity,  not  being  able  to  pass 
through  the  pupil  into  the  anterior  chamber,  accumulates  behind  the  iris,  and 
gradually  distends  and  presses  it  forwards ;  the  pupillaiy  margin  meantime  being 
prevented  from  advancing  with  the  rest  of  the  iiis  in  consequence  of  its  union  with 
the  capsule. 

If  the  uveal  surface,  except  just  at  the  edge  of  the  joupil,  be  free  from  adhesion, 
the  whole  anterior  surface  of  the  iris  forms  one  convex  mass,  with  a  deep  depression 
at  its  centre,  in  the  position  of  the  closed  pupil ;  but  if  the  uvea  be  here  and  there 
adherent  to  the  capsule  of  the  lens,  the  iris  at  those  spots  remains  retracted,  like 
the  pupil,  while  intervening  poi'tions  of  iris  are  thrown  into  a  series  of  pouches 
which  may  almost,  or  quite,  touch  the  cornea.  These  pouched  portions  of  iris  lose 
their  fibrous  appearance,  and  have  a  dark  slaty  tint. 

Vision,  in  such  cases,  is  reduced  to  mere  perception  of  light ;  but,  provided  the 
retina  be  sound,  excellent  sight  can  often  be  restoi'ed  by  means  of  a  cai'efully -planned 
and  skilfully-executed  artificial  pupil. 

In  cases  of  long- continued  iritis,  combined  with  disease  of  the  choroid,  and  of 
the  anterior  portion  of  the  sclerotic,  the  iris  not  only  becomas  united  to  the  capsule, 
and  bulges  forwards  in  the  manner  just  described,  but  the  fluid  secreted  in  the 

^  Remarks  on  the  use  of  atropine  in  iritis  almost  identical  with  the  above  were  to  have 
been  added  to  the  third  edition  of  my  Guide  to  the  Study  of  Diseases  of  the  Eye,  1866,  but  by 
inadvertence  they  were  not  sent  to  the  printer. 
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posterior  aqueous  chamber,  continuing  to  accumulate,  exerts  pressure  on  the  anterior 
portion  of  the  sclerotic,  and  stretches  its  weakened  tissue.  This  gi-adually  yields, 
and  forms  a  staphylotna  scleroticce,  a  tense  bluish-black  prominence,  streaked  with 
the  widely-separated  whitish  lines  of  the  sclerotic  fibres.  At  first,  while  the  pro- 
minence is  small,  it  is  usually  situated  at  the  upper  part  of  the  globe,  just  behind 
the  cornea ;  but  the  distension  may  go  on  until  the  whole  of  the  sclerotic,  between 
the  line  of  insertion  of  the  recti  muscles  and  the  mai-gin  of  the  cornea,  forms  one 
bulging  lead-coloured  swelling,  StaphyloDia  scleroticce  is  always  a  sign  of  the  deeper 
tissues  of  the  eye  having  suffered  from  disease,  and,  if  developed  to  any  considerable 
extent,  would  contra-indicate  operations  for  artificial  pupil  or  cataract. 

Cysts  of  the  iris. — In  very  rare  cases  a  punctured  wound  of  the  iris,  near  its 
ciliary  attachment,  has  been  followed  by  a  cyst-like  expansion  of  its  substance,  in 
consequence,  apparently,  of  the  fluid  of  the  posterior  aqueous  chamber  finding  its 
way  betAveen  the  uvea  and  the  fibrous  tissue  of  the  iris. 

These  cysts  present  a  dark  slaty  tint,  which  nearly  approaches  to  black  when 
their  walls  become  very  thin.  The  treatment  of  these  cases  is  often  extremely 
troublesome,  on  account  of  the  readiness  with  which  the  expanded  iris-tissue 
reunites  after  being  lacerated.  When  the  lens  is  in  situ,  and  transparent,  the 
difficulty  is  greatly  increased.^ 

[Cysts  in  the  iris  are  of  two  kinds  :  («)  Watery  cysts,  hygromata,  consisting  of 
an  extremely  delicate  membrane  lined  by  a  single  layer  of  pavement  epithelium ; 
(6)  Thicker  walled  cysts  enclosing  an  opaque  mass  of  scaly  epithelium  and  epithelial 
debris.  The  close  similarity  of  their  contents  to  those  of  ordinary  subcutaneous 
sebaceous  wens  places  this  kind  of  vciiic  cyst  in  the  same  category  with  these. 

Both  kinds  of  iiitic  cyst  are  in  the  great  majority  of  instances  of  traumatic 
origin.  Most  probably  originate  in  the  iris,  but  some  seem  to  originate  in  the 
ciliary  region,  and  from  this  to  invade  the  iris.  Thorough  excision  of  the  cyst, 
including  the  iris  with  which  it  is  connected,  can  alone  be  recommended.  If  any 
part  be  left  behind,  experience  shows  that  the  cyst  soon  forms  again.  Mere  lacera- 
tion, however  free,  is  quite  useless  to  procure  a  permanent  result, — J,  W.  H.] 


Operations  on  the  Iris  for  Artificial  Pupil, 

Many  of  the  diseases  and  injuries  affecting  the  iris  and  cornea  described  in  the 
foregoing  chapters,  produce  complete  closure  of  the  pupil,  while  others  either  cause 
it  to  become  displaced  from  its  natural  position,  or  leave  it  more  or  less  completely 
hidden  behind  a  dense  corneal  opacity. 

All  operations  for  the  relief  of  such  obstructions  or  mal-positions  of  the  pupil  may 
be  suitably  described  in  this  place  ;  while  the  operation  on  the  iris,  for  the  cure  of 
glaucoina,  mvist  be  deferred  until  that  disease  has  been  considered. 

The  term  Artificicd  Fupil  must  be  understood  to  include  not  only  the  formation 
of  a  new  aperture  in  the  iris,  when  the  portion  forming  the  natural  pupil  has  pro- 
lapsed through  a  breach  in  the  cornea,  but  also  the  reopening  or  the  enlargement  of 
the  natural  pupil  when  obstructed  by  inflammatory  deposit ;  or  the  displacement, 
towards  a  transparent  part  of  the  cornea,  of  a  pupil  which  has  become  overshadowed 
and  hidden  behind  a  dense  corneal  ojiacity. 

Before  attempting  any  form  of  operation  for  artificial  pupil,  the  surgeon  must 
make  himself  thoroughly  acquainted  with  the  history  of  the  case,  and  especially 
ascertain  for  himself  the  following  conditions  : 

First,  whether  the  eye  perceives  light.  Mere  obliteration  of  pupil  will  not  deprive 
the  eye  of  this  power,  provided  the  retina  be  sound  ;  for  we  know,  by  personal 
experiment,  that  even  the  thickness  of  oui-  closed  lids  does  not  prevent  our  noticing 
the  shadow  of  a  hand  passing  between  our  eye  and  the  window. 

^  See  a  case  reported  at  length  in  my  Guide  to  the  Study  of  Diseases  of  the  Eye,  2nd  edit. 
1859,  p.  408. 
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Secondly,  the  presence  or  absence  of  the  lens  must,  as  far  as  possible,  be  ascer- 
tained, and,  if  present,  whetlier  it  is  transparent  or  opaque. 

Thirdly,  the  cornea  must  be  carefully  examined,  as  to  its  degree  of  transparency. 
Fourthly,  the  state  of  the  iris  itself  must  be  noticed.  The  existence  of  chronic 
iritis  would  induce  the  surgeon  to  defer  the  operation  until  the  inflammation  had 
ceased.  A  thickened  iris,  in  which  all  trace  of  its  peculiar  fibrous  structure  is  lost, 
is  specially  unfitted  for  an  operation,  as  it  breaks  away  under  the  slightest  traction, 
and,  if  cut,  the  wound  does  not  gape,  so  as  to  form  a  permanent  aperture. 

Asa  rule,  it  is  not  desirable  to  operate  for  artificial  pupil  when  the  other  eye  is 
perfect. 

The  principle,  not  to  inflict  unnecessary  injury  on  the  parts  operated  upon,  which 
holds  good  of  eveiy  surgical  operation,  applies  with  peculiar  force  to  that  for  an 
artificial  pupil ;  for  often  the  portion  of  transparent  cornea  is  very  small,  and  a 
n  eedlessly  large  cicatrix  may  seriously  diminish  the  patient's  field  of  vision. 

Generally  speaking,  a  small  artificial  pupil  is  more  useful  than  a  large  one ;  that 
is  to  say,  if  it  can  be  made  in  such  a  position  that  all  the  cornea  in  front  of  it  is 
transpai-ent.  Sometimes,  however,  the  pupil  has  to  be  drawn  from  behind  an  opaque 
corneal  cicatrix ;  and  in  that  case  it  is  only  by  making  a  lai-ge  aperture  that  a  sufifi- 
cient  portion  of  it  can  be  rendered  available. 

Inasmuch  as  the  natural  pupil  is  placed  neai'ly  in  the  centre  of  the  iris,  it  would 
follow  that  a  similar  position  must  be  the  most  suitable  for  an  artificial  aperture. 
Various  considerations,  however,  may  induce  the  surgeon  to  select  a  more  peripheral 
situation  ;  but  he  should  always  strive  to  approach  the  centre  of  the  iiis,  as  far  as 
circumstances  will  allow. 

Peculiar  care  is  required  in  the  examination  of  those  cases,  frequently  brought 
under  oiu*  notice,  in  which  the  greater  part  of  the  cornea  appears  converted  into  a 
more  or  less  prominent,  densely  opaque,  white  cicatrix,  after  severe  purulent  or 
gonorihceal  ophthalmia.  The  patient  may  have  good  perception  of  light,  and  there 
may  be  an  ajjpearance  of  a  narrow  strip  of  semi-transparent  cornea  adjacent  to  the 
sclerotic,  suggesting  the  possibility  of  an  artificial  pupil  being  made.  And  yet  the 
aj)pearance  of  true  corneal  tissue  may  be  altogethei'  deceptive. 

When  the  whole  cornea  has  been  destroyed  by  ulceration,  as  in  severe  purulent 
ophthalmia  of  infants,  or  the  gonoi-rhceal  ophthalmia  of  adults,  the  iris  is  for  a  time 
laid  bare ;  but  very  soon  exudation  takes  place  on  its  surface,  while  the  iris,  yielding 
to  t  he  pressure  behind,  gradually  forms  the  prominence  known  as  stcqyhyloma.  The 
greater  part  of  this  fibrinous  coating  of  the  iris  eventually  becomes  white  and  opaque, 
and  traversed  by  ramifying  vessels  ;  but  the  margmal  portion  of  the  iris  is  covered 
by  a  semi-transparent  tissue,  united,  perhaps,  to  a  very  narrow  ring  of  true  cornea, 
just  that  j)ortion  immediately  connected  with  the  sclerotic.  No  space,  however, 
exists  between  this  semi-transparent,  cornea-like  tissue,  and  the  fibres  of  the  iris ; 
and  any  attempt,  therefore,  to  make  an  artificial  pupil  in  this  situation  would  only 
end  in  disappointment. 

The  difierent  modes  of  making  an  artificial  pupil  may  be  classed  under  four  heads ; 
laceration,  incision,  excision,  and  ligature. 

1.  Laceration. — This  consists  in  tearing  away  a  certain  portion  of  the  iris  from 
its  ciliary  attachment.  It  is  scarcely  applicable  to  other  cases  than  where  there  is 
only  a  very  limited  marginal  portion  of  transparent  cornea,  the  rest  being  opaque. 
Here,  with  a  slender  forceps  introduced  through  an  incision  in  the  opaque  part  of  the 
coinea,  the  iris  corresponding  to  the  transparent  part  may  be  seized,  torn  from  its 
peripheral  attachment,  and  cut  ofi". 

2.  Incision. — This  is  the  oldest  form  of  operation  for  artificial  pupil,  being  that 
employed  by  Cheselden  in  a  case  commonly  spoken  of  as  the  first  in  which  an  artifi- 
cial pupil  was  made.  The  operation  is  founded  on  the  elasticity  of  thd  fibres  of  the 
ii-is,  which  causes  them  to  retract  when  cut  across,  so  as  to  leave  an  aperture  for  the 
transmission  of  light  to  the  retina.  Hence  it  will  be  seen  that  the  operation  is  likely 
to  succeed  ui  proportion  to  the  state  of  tension  and  retractile  power  of  the  iris,  and 
will  be  inadmissible  in  those  cases  of  closure  of  the  pupil  resulting  from  chronic  iritis, 
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or  any  other  disease  of  the  iris  which  has  caused  softening  and  degeneration  of  its 
tissue.  The  operation  by  incision  would  also  be  contra-indicated  if  the  lens  were 
present,  as  injury  to  it  must  almost  inevitably  follow  the  penetration  of  the  iris  by  a 
cutting  instrument. 

The  operation,  therefore,  is  much  restricted  in  its  application,  and  is  almost 
confined  to  those  cases  in  which,  after  extraction  of  a  cataract,  there  has  been  pi-o- 
lapsus  iridis  to  such  an  extent  as  wholly  to  obliterate  the  pupil,  the  fibres  of  the  iris 
remaining  on  the  stretch  in  consequence  of  so  large  a  portion  becoming  healed  into, 
and  confounded  with  the  corneal  cicatrix. 

The  incision  is  made  either  with  a  cutting-needle  or  a  fine  narrow  knife,  or  else 
with  scissors.  The  needle  or  knife  is  passed  into  the  anterior  chamber  close  to  the 
edge  of  the  cornea,  and  when  the  point  has  been  cai-ried  a  little  beyond  the  middle 
of  the  iris,  the  cutting  edge  is  turned  backwards,  the  point  is  made  to  penetrate  the 
iris,  and  its  fibres  are  divided  to  such  an  extent  as  may  be  desired.  The  needle  or 
knife  is  then  rotated  into  its  original  position  and  withdrawn. 

Maunoir  '  modified  the  ojieration  by  using  scissors  for  dividing  the  iris,  but  of 
course  they  required  a  large  corneal  wound  for  their  introduction,  and  neither  the 
linear  nor  the  Y-shaped  incision  which  he  recommended  was  found  by  any  means 
easy  to  accomplish  when  the  iris  had  become  flaccid  after  the  escape  of  all  the 
aqueous  humour.  If  scissors  are  employed  at  all,  the  cannula-scissors  invented  by 
Wilde  would  be  found  far  more  convenient  for  incising  the  iris,  as  they  may  be  so 
constructed  as  to  cut  their  own  way  into  the  cornea,  and  fill  up  the  wound  they 
make,  thus  retaining  a  good  deal  of  the  aqueous  humour.  They  are  now  nearly 
superseded  by  the  forceps-scissors  of  Vf  eisa. 

In  cases  where  a  very  narrow  strip  of  cornea  alone  remains  transparent,  after 
sloughing  or  Lilceration  throughout  the  rest  of  its  extent,  it  becomes  of  the  vxtmost 
importance  to  accomplish  the  division  of  the  iris  with  as  little  inj  ury  to  the  cornea 
as  possible.  In  such  cases  I  have  found  the  most  useful  instrument  to  be  a  broad 
needle,  cutting  on  both  sides  for  a  short  distance  from  its  point. 

3.  Excision. — In  cases  where  the  pupil  had  become  drawn  together,  and  its  con- 
tracted area  blocked  up  with  an  opaque  membrane,  in  consequence  of  iritis,  the  lens 
being  unaffected,  the  operation  of  incision,  either  by  the  knife  or  scissors,  was  contra- 
indicated,  since  it  was  hardly  possible  to  puncture  the  iris  with  a  cutting  instrument 
without  wounding  the  lens.  The  operation  of  excision  therefore  became  necessary, 
which  was  performed  as  follows  :  an  opening  of  suflacient  size  having  been  made  in 
the  cornea,  a  forceps  was  introduced  into  the  anterior  chamber,  its  branches  were 
then  opened,  a  portion  of  iris  was  included  between  them,  and,  being  grasped,  was 
drawn  out  of  the  corneal  wound,  and  cut  off"  with  scissors.  The  objection  to  this 
operation  was  the  difficulty  of  limiting  the  quantity  of  iris  removed  ;  the  pupil  was 
usually  very  large,  and  extended  almost,  if  not  qu.ite,  up  to  the  border  of  the  cornea. 

The  'blunt  hook,'  invented  by  Tyrrell,  introduced  a  more  delicate  and  precise 
mode  of  operating ;  and,  for  special  cases,  has  not  been  superseded  by  any  subsequent 
contrivance.  It  requires  only  a  very  small  corneal  wound  for  its  introduction  ;  and 
it  can  be  employed  without  risk  in  cases  where  the  lens  is  in  situ  and  transparent. 

It  is  specially  adapted  for  the  following  cases.  First,  when,  after  extraction, 
there  has  been  extensive  prolapse  of  the  iris,  so  as  to  obliterate  all  but  a  very  small 
vestige  of  the  pupil.  Secondly,  when,  in  consequence  of  iritis,  the  whole  pupillary 
margin  has  become  adherent  to  the  capsule,  the  peripheral  portion  of  the  lens  itself 
remaining  transparent.  And,  lastly,  when  the  iris  is  perfectly  healthy,  but  the 
pupil  is  hidden  behind  a  dense  central  opacity  of  the  cornea,  the  rest  of  the  cornea 
remaining  clear. 

a.  In  a  case  such  as  I  have  alluded  to  under  the  first  head,  we  will  assume  the 
lens  to  have  been  extracted  through  an  upward  section  of  the  cornea.  The  artificial 
enlargement  of  the  pupil  would  be  made  in  the  following  manner  :  the  Kds  being 
held  apart  with  a  spring-wii^e  speculum,  the   surgeon  steadies  the  globe  by  nipping 

^  Memoires  sur  l  Organisation  de  Vlris  et  VO])eration  dela  Pupille  artificielle,  Paris,  1812. 
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up  with  a  forceps  a  little  fold  of  the  ocular  conjunctiva,  just  above  the  upper  edge 
of  the  cornea ;  he  holds  in  the  other  hand  the  broad  cutting-needle,  which  he  passes 
through  the  lower  edge  of  the  cornea,  close  to  its  junction  with  the  sclerotic.  If  the 
width  of  the  blade  be  properly  proportioned  to  the  size  of  the  hook,  a  simple  puncture 
will  suffice ;  but  if  the  needle  be  narrow,  its  edges  may  be  used  to  enlarge  the  wound 
to  a  sufficient  estent.  The  needle  should  now  be  gently  withdrawn  ;  not  with  a  jerk, 
as  such  a  movement  is  usually  followed  by  a  spurt  of  aqueous  humour,  and  it  is  im- 
portant to  retain  as  much  of  that  fluid  as  possible.  The  surgeon  then  takes  the 
blunt  hook,  and  passes  it  in  through  the  corneal  wound,  the  flat  side  of  the  hook 
coming  in  contact  with  the  iris.  The  instrument,  held  in  this  position,  is  rapidly 
passed  upwards,  until  its  extremity  reaches  the  small  pupillary  opening ;  then  the 
handle  is  rotated  so  as  to  allow  of  the  lower  edge  of  the  displaced  pupil  being  firmly 
caught  in  the  bend  of  the  hook ;  gentle  traction  is  then  made,  and  at  the  same  time 
the  handle  is  again  I'otated  in  such  a  manner  that  the  short,  bent  portion  faces 
dii-ectly  forwards.  It  is  only  in  this  position  that  the  hook  can  be  withdrawn 
through  the  corneal  wound  without  catching  in  it ;  and  it  is  for  the  want  of 
attending  to  this  little  manoeuvre  that  those  who  use  the  blunt  hook  so  frequently 
find  a  difficulty  in  withdrawing  it.  When  the  hook,  holding  the  iris,  has  been  fairly 
brought  out  of  the  wound,  an  assistant,  with  a  pair  of  fine  scissors,  snips  through 
the  iris,  close  to  the  hook,  if  a  good  portion  of  ii-is  has  been  secured  ;  but  should  the 
iris  have  torn,  and  only  a  small  portion  been  withdrawn,  it  may  be  desirable  to  cut 
through  it  close  to  the  cornea.  Sometimes  the  tissue  of  the  iris  is  so  much  softened 
that  it  breaks  in  coming  out,  and  then  the  surgeon  must  use  a  fine  forceps  to  catch 
what  i-emains,  and  so  prevent  its  retracting  into  the  anterior  chamber. 

Any  little  shreds  of  iris  that  hang  in  the  wound  should  be  returned  by  means  of 
a  little  spatula,  so  that  the  lips  of  the  wound  may  come  into  exact  apposition. 

The  description  just  given  of  the  mode  of  using  the  blunt  hook,  and  of  other 
details  in  the  operation  for  artificial  pupil,  will  apply  to  the  dififerent  modifications 
subsequently  described.  The  wire  speculum,  and  forceps  to  steady  the  globe,  will 
always  be  found  useful,  often  indispensable.  The  patient  should  lie  down  on  a  couch  ; 
and  the  best  light  is  usually  obtained  by  the  foot  of  the  couch  being  turned  towards 
the  window ;  the  surgeon  standing  or  sitting  behind  the  patient's  head.  The  use  of 
chloroform  will  be  regulated  by  circumstances ;  it  is  commonly  necessary  with 
children,  or  very  intractable  patients,  but  the  pain  of  the  operation,  when  skil- 
fully performed,  is  so  trifling,  that  patients  possessed  of  self-control  can  usually  dis- 
pense with  chloroform  altogether. 

h.  The  next  class  of  cases  in  which  the  blunt  hook  should  be  employed  is  that 
where  iritis  has  terminated  in  adhesion  between  the  whole  or  the  greater  part  of  the 
pupillary  margin  and  the  capsule  of  the  lens. 

At  p.  63,  imder  the  head  of  ■  Sequelae  of  Iritis,'  I  have  described  such  a  condi- 
tion of  closed  pupil,  accompanied  by  a  bulging  forward  of  the  iris,  in  consequence  of 
the  pi'essure  of  the  fluid  secreted  in  the  posterior  chamber  of  the  aqueous  humour. 
When  the  whole  surface  of  the  uvea  has  become  adherent  to  the  capsule  of 
the  lens,  these  pouch-like  dilatations  of  the  iris  do  not  exist.  When  only  the  extreme 
edge  of  the  pupil  adheres,  the  rest  of  the  uveal  surface  remaining  free,  the  contracted 
pupillary  area,  blocked  up  with  opaque  membrane,  remains  fixed,  while  the  ins 
bulges  all  round  it,  so  as  in  some  places  to  touch  the  cornea.  Partial  adhesions  of 
the  uvea  to  the  capsule  give  rise  to  deep  grooves,  subdividing  the  iris  into  separate 
pouches  ;  the  accumulation  of  fluid  behind  the  iris  being  unable  at  these  points  to 
thrust  it  forwards. 

When  the  whole  cornea  is  clear,  and  the  surgeon  can  select  the  position  in  which 
to  make  an  artificial  pupil,  he  will  find  it  best  to  extend  it  either  directly  outwards, 
or  directly  downwards ;  and  in  a  case  of  pouched  iris,  such  as  I  am  now  considering, 
if  a  depression  in  the  iris  exists  in  either  of  these  directions,  he  may  take  advantage 
of  the  circumstance  to  insinuate  the  cutting-needle  and  hook  between  the  cornea  and 
iris,  without  risk  of  wounding  the  latter. 

When,  however,  he  has  succeeded  in  catching  the  edge  of  the  pupil,  and  drawing 
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out  a  piece  of  iris,  he  may  perhaps  be  disappointed  to  find  that  he  has  removed  only 
its  fibrous  portion,  and  that  the  aperture  he  has  still  made  is  blocked  up  by  a  layer 
of  uveal  pigment,  adherent  to  the  anterior  capsule.  Although  in  such  a  case  the 
first  operation  may  have  done  but  little  toward  restoring  sight  to  the  patient,  it  will 
be  found  to  have  greatly  facilitated  a  second  operation,  as  the  fluid  which  had  been 
pent  up  in  the  posterior  aqueous  chamber  can  now  find  its  way  into  the  anterior 
chamber,  and,  in  consequence,  the  whole  iris  will  lose  its  pouched  appearance,  and 
recede  from  the  cornea.  When  the  slight  irritation  caused  by  the  first  operation  has 
passed,  the  cutting-needle  may  be  introduced  at  a  new  point  of  the  cornea,  the  edge 
of  the  artificial  pupil  caught  with  the  blunt  hook,  and  drawn  in  such  a  direction  as 
to  remove  a  portion  of  iris  which  had  never  been  adherent  to  the  capsule.  If  the 
periphery  of  the  lens  be  transparent,  this  second  operation  will  at  once  open  a  way 
for  the  rays  of  light  to  pass  to  the  retina . 

c.  Extensive  ulceration  at  the  centre  of  the  cornea,  stopj^ing  short  of  actual  per- 
foration, may  leave  a  cicatrix  so  large  and  opaque  as  entirely  to  cover  the  pupil, 
restricting  the  patient's  sight  to  the  perception  of  large  objects  placed  very  much  out 
of  the  line  of  direct  vision.  The  iris  itself,  when  viewed  through  the  transparent 
periphery  of  the  cornea,  may  present  a  perfectly  healthy  appearance,  and  there  may  be 
every  reason  to  suppose  that  the  whole  globe,  with  the  exception  of  the  cornea,  has 
baen  unaffected  by  disease.  In  such  a  case,  the  object  of  the  surgeon  will  be  to  dis- 
place the  pupil  either  outwards  or  downward-i,  accordingly  as  he  finds  the  outer  or 
the  lower  portion  of  the  cornea  preferable  in  respect  of  transparency.  The  blunt 
hook  is  the  mo.«t  convenient  instrument  for  effecting  this  displacement,  as  it  does  not 
endangej^  the  lens,  which  I  am  supposing  to  be  perfectly  healthy.  An  opening  having 
been  made,  either  at  the  outer  or  lower  margin  of  the  cornea,  in  the  manner  described 
at  p.  67,  the  free  margin  of  the  pupil  is  to  be  caught  with  the  hook  and  drawn  out, 
a  larger  or  smaller  piece  of  iris  being  cut  off" according  to  the  size  of  the  corneal  opacity 
beyond  which  the  pupil  is  to  extend. 

4.  Ligature. — In  spite  of  every  precaution,  it  is  not  always  possible  to  limit  the 
size  of  the  pupil,  which  sometimes  opens  out  to  an  extent  greater  than  was  originally 
intended.  To  remedy  this  inconvenience,  Critchett  suggested  an  operation  which 
he  termed  '  Iriddesis,'  '  and  which  is  applicable  to  a  limited  number  of  other  cases  of 
artificial  pupil  besides  that  just  described  •  as,  for  instance,  where  prolapsus  iridis 
has  occurred,  and  so  much  of  the  pupillary  margin  has  been  drawn  into  the  cicatrix 
as  to  reduce  the  area  of  the  pupil  to  a  very  minute  aperture ;  or  where  the  whole 
pupil  has  been  displaced  towards  the  extreme  edge  of  the  cornea,  and  there  over- 
shadowed by  an  opacity.  A  puncture  is  made  through  the  cornea  sufficient  for  the 
introduction  of  a  cannula-forceps  ;  a  small  portion  of  the  iris  near  its  ciliary  attach- 
ment is  grasped,  drawn  out  through  the  wound,  and  tied  there  with  a  very  fine  silken 
thread.  This  transforms  the  pupil  into  an  elongated  slit.  Should  this  aperture  be 
found  insufficient,  it  may  afterwards  be  enlarged  by  tying  a  second  portion  of  the  ii'is 
in  such  a  position  as  to  draw  the  pupil  into  a  triangular  form. 

The  operation  by  ligaticre  has  the  advantage  of  leaving  the  margin  of  the  pupil 
uninjured;  and  in  some  cases  it  has  been  found  that  even  a  certain  amount  of 
dilatation  and  contraction  of  the  aperture  has  been  maintained.  It  is  not  now  often 
practised. 

It  is  far  from  my  intention,  in  treating  of  ophthalmic  surgeiy,  to  attempt  a  record 
of  all  the  schemes  that  have  been  suggested  or  put  in  practice.  To  describe  the 
operations  and  instruments  which  artificial  pupil  alone  has  called  forth  would  be  to 
enumerate  a  long  and  tedious  catalogue  of  inventions,  most  of  which  have  been  long 
since  abandoned  as  useless. 

After-treatment  of  an  artificial  inipil. — The  various  forms  of  operation  I  have 
recommended  in  the  foregoing  pages,  if  skilfully  performed,  inflict  so  little  injury  on 
the  eye,    that,  provided  the  parts  be  in  a  fit  state  to  undergo  the  operation — all 

^  Iriodesis  or  Iridodesis  would  he  a  more  correct  word  to  imply  tying  {bicns)  of  the  iris, 
inasmuch  aa  the  genitive  of  Ipis  i^Spi'Os  or  iptSos. 
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inflammation  being  extinct,  and  the  patient's  general  health  having  been  properly 
attended  to — little  more  than  repose  of  the  eye  is  required  to  enable  the  cornea  to 
heal  ;  and  when  that  is  eiFected,  the  wounded  iris  soon  regains  its  natural  texture 
and  appearance.  We  are  often,  however,  obliged  to  operate  on  an  ii-is  which  has 
undergone  long-continued  and  repeated  attacks  of  inflammation.  The  tissue  of  such 
an  iris  is  soft  and  spongy,  and  its  enlarged  vessels,  when  torn  or  cut,  pour  out  their 
blood  into  the  anterior  chamber,  where  it  may  remain  for  many  weeks,  or  even 
months,  without  being  absorbed.  On  the  contrary,  when  the  iris  is  sound,  and  the 
patient's  health  good,  but  little  blood  is  effused  into  the  a.nterior  chamber,  and  that 
little  commonly  undergoes  absorption  in  the  course  of  a  few  days. 

After  an  operation  for  artificial  pupil,  both  eyes  should  be  lightly  bandaged,  or 
the  lids  closed  with  strips  of  plaster.  On  the  second  or  third  day  the  eye  may  be 
examined.  Should  there  be  much  sclerotic  redness,  or  intolerance  of  light,  the 
operated  eye  must  be  again  closed  for  a  day  or  two.  In  most  cases,  at  the  end  of  a 
week  from  the  operation,  a  large  eyeshade  will  be  sufiicient;  but  the  patient  must  be 
warned  against  too  soon  exposing  the  eye  to  strong  light  ;  and  if  the  case  be  one  in 
which  the  patient  has  for  several  years  been  limited  to  perception  of  light,  he  must  be 
forbidden  to  strain  his  newly-regained  powers  of  sight  by  premature  examination  of 
small  objects.  A  pair  of  tinted  glasses  shoirld  be  worn  for  some  time  after  he  has 
begun  to  go  out  of  doors. 

If  the  operation  has  been  performed  under  chloroform,  it  may  not  be  advisable  to 
give  any  opiate  or  narcotic  at  night ;  but  in  excitable  patients,  who  have  not  taken 
chloroform,  it  is  sometimes  necessary  to  give  some  mild  narcotic.  From  twenty-five 
or  thirty  minims  to  a  drachm  of  tinct.  hyoscyami,  in  camphor-mixture,  is  what  I 
usually  order  as  a  night-draught  for  an  adult  who  has  not  been  habitually  addicted 
to  the  use  of  opiates.  But  many  patients  do  not  require  anything  of  the  kind. 
There  is  no  reason  for  denying  the  patient  a  moderate  quantity  of  plain  animal  food 
on  the  day  of  the  operation,  as  well  as  on  the  following  days.  Nor  should  stimulants 
be  wholly  forbidden  to  those  who  are  accustomed  to  their  daily  use.  I  need  hardly 
say  that  a  patient  who  is  to  spend  the  first  day  after  the  operation  in  bed,  and 
perhaps  the  rest  of  the  week  in  the  house,  is  not  to  live  as  freely,  and  have  the  same 
amount  of  stimulants,  as  if  he  were  taking  daily  exercise,  and  were  engaged  in  active 
pursuits.  But,  on  the  other  hand,  it  is  absurd  to  keep  a  patient  on  low  diet,  and 
deprived  of  all  accustomed  stimulants,  because  a  small  puncture  has  been  made  in 
his  cornea,  and  a  little  bit  of  his  iris  removed.  Old  and  feeble  persons  cannot  bear 
such  reduction ;  and  if  any  considerable  quantity  of  blood  has  escaped  into  the 
anterior  chamber,  the  best  way  to  hasten  its  absorption  is  to  keep  the  patient's 
powers  up  to  a  healthy  standard,  by  plain  nutritious  diet,  and  just  such  an  amoimt 
of  stimulants  as  will  maintain  the  circulation  at  a  proper  point  of  vigour. 


CHAPTEE   VII. 

DISORDERS     OF    THE     CHOROID,    RETINA,    AND     OPTIC    NERVE. 

The  genetic  association  of  the  hexagonal  pigmented  epithelium  of  the  choroid  with 
the  retina,  the  nourishment  of  the  bacillary  layer  of  the  latter  by  the  chorio-capillaris, 
and  the  frequent  and  ready  extension  to  the  retina  of  morbid  processes  beginning  in  the 
choroid,  induce  us  to  treat  of  the  diseases  of  these  coats  in  one  chapter. 

Colohoma. — Whilst  describing  coloboma  iridis,  reference  was  made  to  the 
backward  extension  of  the  cleft  through  the  deeper  structures  in  some  instances 
concurrent  with  it.  This  defect  is  due  to  imperfect  closure  of  the  cleft  which  grooves 
the  lower  half  of  the  embryonic  eyeball,  and  discovers  itself  ophthalmoscopically  by  a 
white  oval  or  pear-shaped  figure  stretching  from  before  backwards  along  the  lowest 
pai-t  of  the  fundus  oculi.     In  extreme  examples  the  narrow,  tapering  end  of  this 
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figure  is  traceable  nearly  or  quite  up  to  the  fissure  in  the  iris,  whilst  the  larger 
rounded  end  includes  the  optic  papilla.  In  such  cases  the  upper  half  of  the  sclero- 
choroidal  foramen  is  normal,  but  the  lower  half  appears  absent ;  there  the  papilla  seems 
to  an  inexpei'ienced  observer  to  merge  without  definite  limit  into  the  white  figm-e  of 
the  coloboma.  It  is,  however,  always  distinguishable  from  this  by  its  pinkish-grey 
colour,  and  its  less  bright  reflex.  In  such  extreme  examples  of  coloboma  the 
branches  of  the  central  vessels  distributed  to  the  upper  half  of  the  retina  are  usually 
larger  and  more  conspicuous  than  those  supplied  to  the  lower  half.  Where  the  colo- 
boma is  of  less  extent  and  it  does  not  include  the  sheath  of  the  optic  nerve,  the  larger 
end  of  the  white  figure  is  separated  from  the  papilla  by  a  band  of  normal  choroid. 

The  area  of  the  coloboma  is  formed  by  a  connective-tissue  membrane  intercalated 
between  the  edges  of  the  sclerotic  defect,  which  often  lies  in  a  slightly  deeper  plane 
than  the  parts  around,  as  if  bulged  slightly  outwards.  An  excess  of  pigment  in  the 
choroid  along  the  margins  of  the  white  figure  intensifies  their  distinctness.  The 
retina  in  some  instances  appears  to  span  the  hinder  part  of  the  coloboma,  and  in 
others  to  be  applied  to  the  intercalated  connective-tissue  membrane.  That  it  is 
structurally  defective  is  shown  by  a  corresponding  defect  in  the  visual  field. 


Diseases   of  the   Choroid. 

1.  Hypercemia. —  Ophthalmoscopically,  congestion  of  the  choroid  is  inferred  from 
increased  redness,  dilatation,  and  varicosity  of  the  larger  blood-vessels,  particularly 
of  the  veins.  The  deeper  redness  is  the  collective  effect  of  turgescence  of  the 
choroidal  capillaries,  which  even  when  swollen  are  not  recognisable  individually.  In 
estimating  it  regaixl  should  be  had  to  the  quantity  of  pigment  present  in  the 
choroid,  the  appearances  noted  in  one  eye  should  be  controlled  by  those  observed  in 
the  other,  and  the  natural  differences  of  size  and  arrangement  of  the  veins  in 
different  regions  of  this  coat  should  ever  be  kept  in  mind.  The  vascular  system  of 
the  choroid  has  three  areas  between  which  there  is  less  free  intercommunication  than 
between  the  vessels  within  each  area.  There  are  a  posterior  area  chiefly  fed  by  the 
posterior  ciliary  arteries,  an  anterior  area  to  which  the  short  anterior  ciKary  arteries 
are  distributed,  and  the  area  which  includes  the  vense  vorticosse  with  their  tributaries. 
Where  the  choroid  is  deeply  pigmented,  the  condition  of  the  vascular  system  will  be 
masked  or  even  completely  hidden. 

2.  Choroiditis. — Inflammatory  exudations  infiltrate  and  swell  the  stroma,  or 
distend  the  looser  tissue  which  connects  the  choroid  with  the  sclerotic,  or  are  poured 
out  upon  the  inner  surface  of  this  coat  between  it  and  the  retina. 

The  presence  of  exudation  destroys  the  natural  transparence  of  the  choroidal 
tissues,  and  thus  masks  the  sharpness  of  their  ophthalmoscopic  image.  It  is  not 
always  easy  or  even  possible  to  ascertain  with  perfect  certainty  the  precise  seat  of  a 
slight  exudation.  Where  the  transparence  of  the  retina  is  preserved  and  the  vessels 
of  this  coat  are  distinctly  traceable  across  the  opaque  patch,  the  exudation  is  behind 
them  in  the  outer  layers  of  the  retina,  or  upon  or  within  the  choroid. 

Frequently  a  past  choroiditis  leaves  indelible  traces  :  white  spots,  the  inner 
surface  of  the  sclerotic  exposed  to  view  by  the  disappearance  of  pigment  and 
atrophy  of  the  choroidal  tissues,  stamp  the  former  foci  of  inflammation,  whilst  brown 
or  black  fringing  borders  due  to  excessive  formation  of  pigment  indicate  the  zone  of 
hypersemia.     (Plate  I.  fig.  3.) 

Diseases  of  the  Optic  Nerve  and  Retina. 

Slight  variations  in  the  contour-figure  of  the  optic  papilla  so  frequently  coexist 
with  perfect  functional  integrity,  that  they  should  not  be  hastily  looked  upon  as 
evidence  of  disease  :  they  may  be  merely  a  congenital  peculiarity,  or  an  illusion  due 
to  a  somewhat  high  degree  of  astigmatism. 

Morbid  changes  in  the  form  of  the  surface  of  the  papilla  are  of  two  kinds,  de- 
pression   and    elevation.     The    inexperienced    observer    should    not  mistake  for  a 
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morbid  depi^ession  the  slight  central  hollow,  known  as  the  physiological  pit.  Its 
extent  and  precise  figure  vary  within  small  limits  which  are  fixed  by  the  arrange- 
ment of  the  outer  layers  of  the  retina  at  the  sclero-choroidal  foramen. 

Depression. — Morbid  depression  is  partial  or  general,  and  may  be  due  to  atrophic 
wasting  alone,  or  to  pressure  followed  by  atrophy.  Where  due  to  atrophic  waste 
alone ;  the  surface  of  the  papilla  declines  gi-adnally  from  the  periphery  towards  the 
middle,  and  it  takes  the  form  of  a  shallow,  shelving  saiicer ;  and  where  produced  by 
pressure  and  atrophy,  the  depression  is  abrupt,  assuming  the  shape  of  a  cup,  and  it 
may  even  undermine  the  margin  of  the  sclero-choroidal  foramen.     (Plate  II.  fig  3.) 

Ophthalmoscopic  signs  of  depression  of  the  surface  of  the  papilla  are  ( 1)  the  altered 
direction  of  its  blood-vessels,  which  are  bent  out  of  their  natur-al  course;  (2)  the  un- 
natural distinctness  of  the  details  of  the  lamina  cribrosa  beyond  the  normal  limits  of 
the  physiological  pit ;  (.3)  a  certain  distribution  of  light  and  shade  when  the  papilla  is  il- 
luminated ;  and  (4)  the  increased  parallax  of  the  images  of  objects  lying  over  the  margin 
of  the  sclero-choroidal  ring  above  that  of  the  images  of  structiires  lying  near  the 
middle  of  the  papilla  and  not  far  from  the  inner  surface  of  the  lamina  cribrosa. 

Where  the  depression  is  slight  and  the  slope  gradual,  the  direction  of  the  smallest 
visible  vessels  is  a  better  guide  than  that  of  the  larger  vessels,  because  the  smaller 
vessels  on  account  of  their  minuteness  are  only  apparent  when  they  follow  closely 
the  surface  of  the  papilla.  Where  the  hollow  is  deep  and  abrupt,  reaching  or  under- 
mining the  edge  of  the  sclero-choroidal  foramen,  the  change  in  direction  here  of  the 
large  branches  of  the  vena  centralis  is  very  significant.  Those  portions  of  the  veins 
which  lie  in  the  papilla  appear  to  be  angularly  bent ;  and  where  the  hollow  is  very 
deep  and  its  sides  steep  and  overhanging,  the  apparent  lateral  deflection  of  the  veins 
is  so  great  that  the  continuity  of  these  vessels  with  their  continuations  in  the  retina 
seems  to  be  interrupted. 

Elevation  of  the  surface  of  the  optic  papilla,  of  slight  extent  and  partial,  is  present 
where  as  a  congenital  defect  the  nerve  fibres  retain  their  white  substance  which 
augments  their  bulk.  Such  elevation  is  usually  partial,  affecting  some  segments  of 
the  papilla  only.  The  white  nerve-fibres  may  extend  some  distance  into  the  retina 
in  the  form  of  white,  radiating  bands  which  may  be  distinguished  from  exudation  by 
their  brush-like  feathered  borders.  But  the  common  causes  of  elevation  are  congestive 
and  inflammatory  swelling.  In  estimating  the  value  of  redness  of  the  papilla  as  an 
index  of  capillaiy  congestion,  the  influence  of  contrast  between  the  colour  of  the 
papilla  and  that  of  the  fundus  oculi  around  it  must  be  kept  in  mind;  and  in  judging 
of  the  import  of  an  apparent  turgescence  of  the  vena  centralis,  the  observer  should 
take  into  account  the  refraction  of  the  eye,  because  in  the  indirect  method  of 
ophthalmoscopic  examination,  the  same  collecting  lens  being  used,  where  hyperme- 
tropia  is  present  vessels  of  the  same  actual  diameter  appear  larger,  and  in  myopia 
they  appear  smaller,  than  in  emmetropia. 


Congestive  Swelling  of  the  Optic  Papilla. 
{Neuritis;  Newo-7'etinitis.) 

Congestive  swelling  of  the  optic  nerve  is  ophthalmoscopically  indicated  by  undue 
redness ;  by  loss  of  transparence  due  to  oedema  which  dulls  the  sharpness  of  the  images 
of  the  lamina  cribrosa,  the  margin  of  the  sclero-choroidal  foramen,  and  those  portions 
of  the  vasa  centr.alia  which  lie  at  some  depth  beneath  the  inner  surface  of  the  papilla  ; 
and  by  turgor  of  the  veins  which  betrays  itself,  not  solely  by  their  unna,turally  large 
calibre,  but  by  arched  direction  in  the  papilla,  and  their  tortuous  course  in  the  retina 
indicative  of  their  elongation.  In  order  to  shai'ply  see  the  summit  of  the  swollen 
papilla  and  the  surface  of  the  surrounding  retina,  the  observer  is  under  the  necessity 
of  varying  his  accommodation,  which  proves  that  they  lie  in  difierent  levels. 

The  distinction  between  congestive  and  inflammatory  swelling  of  the  papilla,  is 
not  always  easy  to  make,  for  these  conditions  are  not  always  sharply  defined  ;  indeed, 
one  often  merges  insensibly  into  the  other.     In  neuritis  there  is  greater  opacity,  due 
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to  exudation  amongst  its  tissues,  imparting  to  the  papilla  a  dull  grey  colour,  in  some 
instances  tinged  with  a  rusty  stain,  caused  by  extreme  capillary  engorgement  and 
minute  haemorrhages.  The  arteries  are  more  or  less  obscured  j  and  the  veins,  always 
more  conspicuous  than  the  arteries,  in  consequence  of  their  larger  calibre  and  the 
greater  tenuity  of  their  walls  which  allows  the  purple  blood-colour  within  them 
to  be  better  seen,  are  visible  only  in  those  parts  of  their  course  which  lie  close  be- 
neath the  inner  surface  of  the  papilla.  The  borders  of  the  sclero-choroidal  foramen 
are  concealed,  and  peripherally  the  optic  nerve  passes  without  definite  Kmit  into  the 
surrounding  retina.  The  opacity  not  infrequently  extends  for  some  distance  into  the 
retina,  particulai-ly  along  the  course  of  the  larger  blood-vessels.  A  faint  radial  stria- 
tion  is  often  apparent  in  the  circumferential  part  of  the  papilla  and  adjoining  retina. 

Congestive  swelling  and  neuritis  may  end  in  resolution  and  perfect  recovery  of  sight, 
but  too  often  they  terminate  in  atrophy  and  blindness.  The  last  is  especially  true  of 
neuritis,  after  which  the  swelling  of  the  papilla  lessens,  its  opacity  clears  up,  it  acquires 
a  pale  greyish  or  bluish- white  colour,  it  has  a  bloodless  appearance,  the  turgescence  of 
its  large  vessels  is  replaced  by  unn9,tural  decrease  of  calibre,  whilst  their  tortuosity 
persists,  and  its  margin  is  frayed,  blurred,  ragged.  A  fact  long  recognised  by 
ophthalmic  surgeons,  and  particularly  insisted  on  by  Dr  Hughlings  Jackson,  cannot 
be  too  widely  known,  viz.  that  congestive  swelling  and  neuritis  are  not  infrequently 
in  their  early  phase  compatible  with  good  sight.  Usually,  however,  before  long 
visual  acuteness  suffers  and  the  field  becomes  contracted.  Congestive  swelling  and 
neuritis  are  both  frequent  concomitants  of  disease  behind  the  eyeball  within  the 
skull.  They  may  be  occasioned  by  extension  of  inflammation  forwards  along  the 
post-ocular  part  of  the  nerve  to  that  within  the  eyeball,  and  by  any  circumstances 
which  unduly  raise  intracranial  pressm-e.  It  is  the  frequent  relation  of  congestive 
swelling  and  neuritis  to  intracranial  disease  which  makes  the  prognosis  so  grave. 
Where  dependent  on  intracranial  disorder  optic  neuritis  is  usually  double,  but  an 
interval  of  weeks,  and  even  months,  may  intervene  between  its  appearance  in  one  eye 
and  its  supervention  in  the  other. 

In  a  few  cases  the  oi'igin  of  the  neuritis  is  traceable  to  a  post-ocular  but  intra- 
orbital cause,  such  as  a  tumour  compressing  the  nerve.  In  another  class  of  cases 
it  is  an  accompaniment  or  the  sequel  of  some  acute  general  disorder,  as  diphtheria, 
rheumatic  fever,  or  one  of  the  exanthemata ;  and  in  a  third  class  its  subjects  are 
young  chlorotic  females. 

The  treatment  will  vary  with  the  cause.  If  this  is  presvimably  a  post-ocular  syphilitic 
gumma,  potassic  iodide  or  mercury  should  be  given.  If  the  patient  is  a  feeble  con- 
valescent from  an  acute  general  disorder  or  a  chlorotic  girl,  iron  with  cod-liver  oil 
deserves  the  preference,  and  mercury  should  be  given  in  small  doses,  if  at  all.  The 
local  abstraction  of  blood  with  the  artificial  or  natural  leech  appears  to  be  beneficial 
where  there  is  great  vascular  turgescance  in  the  papilla. 

Atro2yhy  of  optic  nerve.  (Plate  II.  fig.  1.) — This  is  a  sequel  of  a  coarse 
neuritis,  and  it  also  occurs  unpreceded  by  such  coarse  inflammatory  alterations  as 
are  recognisable  with  the  ophthalmoscope,  often  in  association  with  spinal  disorder. 
It  is  in  some  instances  the  direct  consequence  of  unduly  heightened  intracocular  pres- 
sure. It  has  been  observed  in  association  with  exhaustion  depending  on  sexual  abuse, 
and  also  in  connection  with  inordinate  use  of  tobacco.  When  it  is  the  result  of 
neuritis,  the  contour  of  the  nerve  is  often  blurred  and  wanting  in  the  sharpness  of 
definition  which  stamps  simple  atrophy ;  and  until  a  very  considerable  interval  has 
elapsed  since  the  occurrence  of  the  neuritis,  the  papilla  is  greyish  rather  than  white; 
whereas  in  simple  ati'ophy,  contrasting  strongly  with  the  redness  surrounding  it,  the 
optic  nerve  at  once  attracts  attention  by  its  extreme  whiteness,  which  resembles  that 
of  ivory,  rather  than  the  creamy  or  faintly  pinkish  tint  which  has  been  described  as 
characterising  the  nervous  tissue  in  a  state  of  health.  These  dense-looking,  homo- 
geneous nerves  have  undergone  white  atrophy,  and  have  lost  the  greater  portion  of 
their  true  nervous  element,  little  more  than  the  fibrous  tissue  remaining.  (Plate 
III.  fig,  2.)  The  appearance  of  such  a  homogeneous,  white,  optic  nerve,  at  once 
assures  the  practised  observer  that  the  case  is  quite  beyond  recovery. 
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The  surface  of  such  wasted  nerve  is  depressed  ;  it  slopes  gently  from  the  border 
towards  the  centre.  The  vasa  centralia  are  contracted  or  finally  even  obliterated, 
though  the  veins  are  often  during  some  time  unnaturally  conspicuous  through  their 
strong  contrast  with  the  blanched  nerve. 

Treatment  in  cases  of  advanced  atrophy  is  useless.  At  an  earlier  stage  the 
removal  of  inordinate  pressure  where  this  exists,  as  in  glaucoma,  may  stay  its  pro- 
gress. When  associated  with  sexual  excess,  or  with  the  inordinate  use  of  tobacco, 
abstinence  and  the  internal  exhibition  of  strychnine  and  iron  will  in  some  instances 
obtain  unexpected  improvement,  and  these  drugs  also  appear  occasionally  to  effect 
some  impi'ovement  in  the  atrophy  which  attends  spinal  disorders.  The  general  im- 
provement in  the  patient's  health  where  the  exhibition  of  these  drugs  appears  bene- 
ficially to  influence  the  atrophy  of  the  nerve,  suggests  that  their  influence  upon  the 
nerve  is  indirect. 

Retinitis. — The  ophthalmoscopic  signs  of  retinitis  are  essentially  of  the  same  order 
as  those  which  mark  neuritis;  they  are  loss  of  transparence,  swelling,  and  en- 
gorgement of  the  blood-vessels,  producing  opaque  greyish  patches  often  blotched  with 
a  rusty  stain  from  admixture  of  extravasated  blood,  and  dilatation  with  tortuosity 
of  the  veins,  which  together  with  the  arteries  appear  interrupted  where  overlaid  and 
concealed  by  some  thickness  of  opaque  retinal  tissue.  The  heightened  blood-pressure 
upon  their  walls  produces  minute  aneurismal  dilatations,  which,  bursting,  are  the 
source  of  minute  capillary  haemorrhages,  and  it  even  causes  rupture  of  veins  occasion- 
ing not  infrequently  large  extravasations  which  when  recent  appear  as  crimson 
blotches  and  brushes.  Their  form  depends  on  the  seat  of  the  haemorrhage.  The 
escaping  blood  takes  the  lines  of  least  resistance ,  hence  haemorrhages  in  the  inner 
layers  are  usually  brush-like,  long  splashes,  and  in  the  outer  layers  they  have  the 
form  of  round  spots  and  blotches. 

A  detailed  account  of  all  the  forms  of  retinitis  which  authors  have  described,  is 
beyond  the  scope  of  this  article  :  it  must  suffice  to  briefly  notice  the  more  prominent. 
In  one  form  of  retinitis  (Jicemorrhagic  retinitis)  the  retina  is  more  or  less  closely 
spotted  with  blotches  and  brushes  of  extravasated  blood,  between  which  the  trans- 
parence of  the  coat  is  impaired  only  in  a  degree  indicating  a  very  slight  amount  of 
(Dsdema  or  exudation.  Repeated  hsemorrhages  are  usual.  The  most  recent  are 
crimson,  the  least  recent  are  bufi"-coloured,  and  between  these  extremes  every  shade  of 
red  and  rust  colour  is  noticeable.  The  subjects  of  this  form  of  retinitis  are  often 
middle-aged  and  elderly  persons. 

In  another  form  the  retina  around  the  optic  papilla  becomes  grey  and  opaque; 
the  opaque  area  is  dotted  with  minute  haemorrhages  which  may  coalesce  in  larger 
spots,  and  the  papilla  itself  is  similarly  stippled.  The  veins  are  very  turgid  and 
tortuous,  and  concealed  where  they  dip  deeply  away  from  the  inner  surface  of  the 
coat.  Soon  small  white  dots  appear  in  and  around  the  opaque  grey  parts,  often 
coalescing  in  larger  patches;  and,  which  is  very  characteristic,  a  peculiar  radial 
grouping  of  glistening  white  dots,  to  which  attention  was  first  called  by  Liebreich, 
may  be  noticed  at  the  macula  lutea.  Frequently,  however,  the  ophthalmoscopic  pic- 
ture is  less  typical  than  that  just  described,  deviating  in  the  greater  or  less  pro- 
minence or  in  the  combination  of  the  details.  This  form  of  retinitis  (the  alhti,- 
minuric)  occurs  in  connection  with  renal  disease,  and  its  subjects  are  often  in  such 
apparently  good  health  that,  until  suspicion  is  excited  by  the  retinal  disorder,  the 
existence  of  kidney  disease  is  undiscovered. 

The  progress  of  the  retinal  disorder  is  in  intimate  relation  with  that  of  the 
kidney,  frequently  receding  when  this  improves,  and  augmenting  when  this  increases. 
Such  fluctuation  of  albuminuric  retinitis  may  be  frequently  observed  in  women 
during  and  between  successive  pregnancies.  In  such  patients,  especially  during  the 
later  months  of  pregnancy,  the  retinal  disorder  greatly  increases,  and  after  delivery 
all  signs  of  retinitis  may  disappear.  As  regards  treatment,  mercury  is  inadmissible, 
and  leeching  does  not  appear  to  influence  the  disorder.  The  tincture  of  sesqui- 
chloride  of  iron  is  thought  to  be  useful. 

Syphilitic  retinitis. — Another  form  of  retinitis  occurs  in  syphilis.     There  is  more 
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exudation,  producing  larger  and  less  defined  opaque  grey  blotches,  and  hsemorrhages  are 
a  less  prominent  feature  than  in  the  forms  already  described.  It  is  often  associated 
with,  and  not  infrequently  consecutive  upon,  choroiditis  and  iritis.  A  larger  number  of 
cases  are  met  with  in  the  early  than  occur  in  the  latest  stage  of  constitutional 
syphiKs.     For  the  treatment  mercury  is  pi'eferable  to  iodide  of  potassium. 

Ghlorotic  retinitis. — Retinitis  is  so  frequently  seen  in  young  females  suffering 
from  chlorosis,  that  a  causal  relation  may  be  not  unreasonably  inferred  to  exist 
between  this  and  the  retinal  disorder.  The  ophthalmoscopic  signs  do  not  essentially 
differ  fi-om  those  of  the  syj^hilitic  form,  but  chlorotic  retinitis  is  more  often  combined 
with  neuritis  than  is  observed  to  occur  in  syphilitic  retinitis,  and  choroidal  and 
iritic  complications  are  absent.  The  age  and  circumstances,  and  the  entire  absence 
of  other  symptoms  of  syphilitic  taint,  absolutely  exclude  the  idea  of  a  syphilitic  origin 
in  many  of  these  cases.  If  treated  early,  recovery  is  not  very  infrequent.  Iron  is 
most  useful. 

Retinitis  pig'inentosa.  (Plate  II.  fig.  2.) — The  presence  of  pigment  in  the 
retina  stamps  this  form  of  retinitis.  The  pigment  occurs  in  irregular  star-like 
aggregations  and  nets  of  lines,  often  following  the  course  of  the  larger  blood-vessels. 
Whilst  not  denying  that  it  may  be  formed  within  the  retina,  the  belief  is  strongly 
held  by  some  that  the  pigment  is  derived  from  the  choroid,  which  is  strengthened 
by  the  frequent  concurrence  of  unmistakable  signs  of  choroiditis.  The  disorder 
begins  at  the  periphery  of  the  retina  and  creeps  backwards  towards  the  optic  nerve, 
leaving  the  retinal  tissues  atrophied,  the  obliterated  larger  blood-vessels  appearing 
as  opaque  lines.  This  form  of  retinitis  usually  begins  in  very  early  life,  it  often 
affects  several  members  in  a  family,  and  it  has  been  thoiight  by  some  to  be  more 
common  in  the  offspring  of  marriages  of  near  blood  relationship.  The  centripetal 
progress  of  the  disorder  in  the  retina  produces  a  corresponding  contraction  of  the 
visual  field  ;  and  a  person  so  affected  has  difficulty  in  finding  his  way  about  after 
dusk,  whilst  his  central  vision  may  yet  be  so  good  that  he  reads,  without  trouble, 
ordinary  type.  In  the  advanced  stage  of  the  disorder  central  vision  is  also  blunted, 
and  finally  lost  when  the  parts  of  the  retina  around  the  posterior  pole  of  the  eye 
ball,  including  the  macula  and  optic  papilla,  are  atrophied. 

This  form  of  retinitis  is  not  controlled  by  any  yet  known  treatment. 


Retinal   Hemorrhages. 

Extravasation  of  hlood,  either  from  the  retina  or  the  choroid,  constitutes,  I  need 
hardly  say,  one  of  the  most  serious  accidents  to  which  those  coats  are  liable.  The 
blood  may  be  effused  in  consequence  of  a  blow  on  the  eyeball,  or  it  may  escape  spon- 
taneously from  a  distended  vessel  giving  way,  as  in  ordinary  apoplexy.  The 
occurrence  of  hfemorrhage  in  neuritis  and  retinitis  has  been  already  noticed. 

It  is  remarkable  that  rupture  of  a  retinal  vessel  sometimes  occurs  without  any  of 
the  symptoms  which  one  might  expect  would  accompany  it — such  as  giddiness  and 
other  signs  of  cerebral  disturbance.  I  have  seen  many  cases  in  which  a  dimness  or 
cloudiness  has  suddenly  overspread  one  eye,  while  the  patient,  in  apparently  good 
health,  was  quietly  engaged  in  reading  or  Avriting ;  no  pain  or  uneasiness  of  any 
kind  accompanying  the  attack,  the  iris  retaining  its  mobility,  and  even  the  con- 
junctiva and  sclerotic  showing  no  trace  of  increased  vascularity.  The  patient  finds 
that  a  considerable  portion  of  his  field  of  vision  has  became  a  total  blank  as  regards 
perception  of  objects  ;  while,  perhaps,  he  still  retains  the  power  of  dimly  discerning 
those  which  happen  to  fall  on  some  limited  portion  of  the  retina.  If  such  a  case  is 
examined  within  a  few  hours,  or  even  a  few  days,  after  the  rupture  of  the  vessel,  the 
fresh  red  colour  of  the  effused  blood  will  at  once  be  recognised.  If  it  is  one  of  the 
radiating  vessels  of  the  retina  that  has  given  way,  the  prognosis  will  be  much  more 
favourable  than  if  the  hajmorrhage  had  come  from  the  choroid;  for,  in  the  former 
case,  the  tissue  of  the  retina,  although  for  a  time  overspread  with  blood,  and  so 
rendered  incapable  of  receiving  visual  impressions,  may  have  escaped  any  serious 
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disintegration ;  whereas,  if  the  blood  has  proceeded  from  the  choroid,  it  may  have 
actually  ruptured  the  retina,  and  irreparably  destroyed  that  portion  of  it  as  far  as  its 
function  is  concerned.  The  presence  of  clots  freely  floating  in  the  vitreous  humour 
would  be  a  still  more  uirfavourable  sign,  as  it  would  prove  that  the  tissue  of  the  vitreous 
body  had,  to  a  certain  extent,  been  broken  up.  This  latter  comphcation  more  frequently 
results  from  blows  on  the  eyeball  than  from  spontaneous  apoplectic  extravasation. 

No  one  who  has  had  a  little  practice  with  the  ophthalmoscope  can  find  any 
difficulty  in  detecting  a  recent  extravasation  of  blood  on  the  surface  of  the  retina  ; 
but  the  recognition  of  the  changes  which  mark  the  site  of  old  extravasations  is  often 
extremely  difiicult.  I  have  already  noticed  the  cases  in  which  a  rupture  of  choroidal 
vessels  breaks  up  and  destroys  a  limited  portion  both  of  the  choroid  and  retina, 
leaving  either  a  well-defined  space  of  white  sclerotic,  or  a  patch  of  dark  pigment,  to 
mark  the  site  of  the  disruption.  But  a  less  extensive  extravasation,  originating  in 
the  rupture  of  a  superficial  vessel  of  the  retina,  may  leave  such  faint  traces  as  almost 
to  escape  observation.  Sometimes  the  site  of  the  rupture  is  marked  by  a  slight 
brownish  stain,  in  other  cases  by  a  faint  mottling  of  the  retinal  surface  ;  while  a 
more  extensive  extravasation  may  so  far  damage  the  retina  as  to  leave  in  after-years 
a  linear  or  stellated  cicatrix  (if  one  may  so  term  it),  of  a  hghter  colour  than  the 
surrounding  tissue. 

Embolism  of  the  Central  Artery. 

The  obstruction  is  in  a  trunk  of  the  ai-tery  before  its  subdivision,  or  in  one  of  the 
branches.  It  reduces  vision  suddenly  to  bare  quantitative  perception  of  light  in- 
volving the  whole  or  part  of  the  visual  field.  Where  the  trunk  of  the  artery  is  plugged 
the  optic  papilla  appears  blanched,  and  the  vasa  centralia,  much  contracted,  are 
nearly  emptied  of  blood  resembling  white  threads,  in  which  slender  red  cylinders  are 
intercalated  where  they  still  contain  a  small  quantity  of  blood.  "When  the  embolus 
blocks  one  of  the  arterial  branches,  similar  appearances  are  observed  in  the  area 
within  which  it  is  distributed.  The  macula  lutea  soon  after  becomes  opaque,  forming 
a  dull  greyish  oval  patch  enclosing  a  small  central  red  spot,  which  is  deceptively  like 
haemorrhage,  but  is  really  the  choroid,  apj)arent  here  through  the  thin  retina. 


Detached  Ketixa. 
{Solutio  retincs  ;  Hydropisie  sous-retiniaire). 

Serous  effusion  between  retina  and  choroid  may  occur  as  a  result  either  of  acute 
or  chronic  inflammation  of  the  choroid  ;  or  it  may  be  produced  by  traction  upon  the 
inner  sui'face  of  the  retina,  relatively  lowering  the  pressure  upon  the  outer  surface  of 
the  choroidal  capillaries.  Chronic  eflfusion  between  the  retina  and  choroid  may  take 
place  in  the  most  gradual  and  insidious  manner,  so  as  only  to  manifest  itself  by  im- 
pairment of  vision,  unattended  with  any  pain  or  external  signs  of  inflammation. 
Detachment  of  the  retina  from  the  choroid  not  infrequently  supervenes  on  sclero- 
choroiditis  posterior  in  high  degrees  of  myopia  in  advanced  life. 

When  the  retina  has  become  detached  to  a  very  considerable  extent,  a  corre- 
sponding portion  of  the  field  of  vision  becomes  a  total  blank,  so  far  as  perception  of 
objects  is  concerned  ;  while  that  portion  of  the  retina  which  remains  in  apposition 
with  the  choroid  may  still  distinguish  even  small  objects,  although  in  an  imperfect 
and  partial  marm.er. 

There  are  no  external  signs  by  which  we  can  ascertain  the  existence  of  eflfusion 
beneath  the  retina.     The  ophthalmoscope  alone  enables  us  to  detect  it. 

The  efinsed  fluid  may  either  exist  in  such  a  small  quantity  as  barely  suffices  to 
impart  a  cloudy  appearance  to  a  limited  portion  of  the  retina ;  or  it  may  have 
detached  a  considerable  extent  of  the  retina,  or  even  the  whole  of  it,  from  its  connec- 
tion with  the  choroid. 

The  more  limited  effusions  frequently  occur  in  the  immediate  neighbourhood  of 
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the  optic  nerve.  They  tend  to  sink  to  the  most  dependent  part.  At  first  sight  they 
appear  as  greyish  or  cloudy  patches  in  the  midst  of  healthy  tissue,  and  the  retinal 
vessels  which  are  spread  out  over  the  rest  of  the  fundus  of  the  eye  appear  to  be  lost 
when  they  arrive  at  the  edge  of  the  patch.  This  appearance  is  owing  to  the  fact  of 
the  vessels  being  raised  up  by  the  effusion  beneath  them,  so  that  they  are  on  a  plane 
different  from  that  of  the  vessels  of  the  healthy  retina.  A  slight  movement  of  the 
convex  glass,  when  the  indirect  method  of  ophthalmoscopy  is  employed,  will  at  once 
bring  into  the  focus  the  vessels  overlying  the  effusion. 

When  a  large  portion  of  the  retina  has  been  separated,  it  presents  the  appeai'ance 
of  a  lobular  mass,  of  an  opaque  greyish  colour,  contrasting  in  a  remarkable  manner 
with  the  reddish  surface  of  that  part  of  the  fundus  oculi  where  the  retina  still  retains 
its  natural  position  and  transparence.  Sometimes  the  lobular  mass  may  be  observed  to 
oscillate  with  each  movement  of  the  eye,  and  when  brought  into  focus  upon  its  sur- 
face are  seen  ramifying  vessels,  the  displaced  veins  of  the  retina,  which  are  lost  to 
view  where  they  dip  between  the  lobules,  and  thus  appear  to  be  frequently  interrupted. 

When  almost  the  entire  retina  is  detached  from  the  choroid,  the  appearances 
under  the  ophthalmoscope  are  at  first  very  difiicult  to  undei stand.  The  whole 
fundus  of  the  eye  appears  at  one  moment  of  a  dull  pearly  grey,  as  if  covered  with  a 
milky  gelatinous  deposit ;  then  the  white  disc  of  the  optic  nerve  comes  for  an  instant 
into  view,  and  then  again  a  sudden  turn  of  the  eyeball  affords  a  glimpse  of  some  very 
limited  portion  of  undisplaced  transparent  retina,  where  the  fundus  ociili  still  dimly 
reflects  the  luminous  rays  which  fall  upon  it.  Not  infrequently  the  view  is  still 
farther  confused  by  floating  bodies  dispersed  through  the  vitreous  humour. 

The  course  of  this  disorder  is  often  very  chronic,  and  may  be  interrupted,  but 
its  tendency  is  progressive ;  and  though  exceptionally  the  effusion  may  disappear  and 
the  retina  become  reapplied  to  the  choroid,  much  more  frequently  the  whole  of  the 
nervous  tissue  is  eventually  stripped  from  the  choroid  and  the  visual  field  curtailed 
until  sight  is  finally  lost. 

Strict  rest  of  the  eyes  and  avoidance  of  all  strain  should  be  enjoined.  Iodide  of 
potassium  and  corrosive  sublimate  are  frequently  prescribed,  but  they  do  not  seem  to 
avert  the  final  result.  The  failure  of  internal  remedies  has  led  to  attempts  to  restore 
the  balance  of  pi-essure  on  the  two  surfaces  of  the  retina  by  puncturing  or  tearing 
this  freely  with  one  or  a  pair  of  needles  introduced  through  the  choroid  for  the 
purpose  of  making  a  free  communication  between  the  space  occupied  by  the  effusion 
and  the  vitreous  humoiir.  The  immediate  results  of  this  are  occasionally  very 
promising ;  unfortimately  they  are  not  permanent,  and  the  operation  has  in  a  few 
instances  produced  increased  choroiditis  and  hastened  the  destruction  of  sight. 

TUMOUES     OF     THE     CHOROID     AND  E-ETINA. 

The  majority  of  primary  tumours  of  the  eyeball  are  referable  to  sarcoma  and  its 
variety  glioma,  and  but  few  can  be  referred  to  carcinoma  in  its  present  restricted 
sense.  The  sarcomatous  and  carcinomatous  tumours  begin  usually  in  the  choi-oid, 
and  glioma  takes  its  origin  in  the  connective  substance  of  the  optic  papilla  or  retina. 
The  occurrence  of  glioma  is  almost  without  exception  restricted  to  early  childhood, 
whilst  sarcoma  and  cancer  are  unusual  before  adult  life.  With  respect  to  glioma  no 
causative  antecedents  are  known,  but  sarcoma  and  cancer  both  so  frequently  arise  in 
eyes  which  have  been  spoiled  by  inflammation  that  such  inflammatory  disorganisation 
of  the  ocular  tissues  may  fairly  be  considered  a  predisposing  cavise.  In  their  course 
and  end  glioma  and  sarcoma  of  the  eyeball  are  as  destructive  as  carcinoma. 

As  glioma  afiects  children  of  very  tender  years,  not  infrequently  whilst  still  in 
arms,  its  earliest  symptom  is  not  conscious  loss  of  sight,  but  often  the  mother  or 
nurse  is  first  made  aware  of  something  unnatural  by  a  bright  yellowish  reflex  from 
the  bottom  of  the  eye  shining  through  the  pupil.  This  occurs  when  the  growth  has 
advanced  so  far  in  front  of  the  posterior  principal  focus  of  the  eye  that  luminous 
rays  reflected  by  its  summit  emerging  from  the  pupil  undergo  dispersion.  If  it  be 
now  examined  with  the  ophthalmoscope,  the  extent  and  form  of  the  tumour  can  be 
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recognised.  Continuing  to  grow  and  to  infect  all  the  structures  witli  which  it  comes 
into  relation,  the  tumour  distends  the  eyeball,  which  becomes  hard  and  painful.  The 
vitreous  humour  loses  its  clearness,  the  lens  is  thrust  against  the  cornea,  this  in  time 
grows  cloudy  and  then  sloughs  ;  after  which,  released  from  constraint,  the  tumour 
sprouts  out  of  the  front  of  the  eyeball  and  forms  a  large  fungating  mass  which  may 
protrude  to  a  considerable  distance  between  the  eyelids.  Whilst  this  is  proceeding, 
the  glioma  often  infects  and  passes  through  the  sclerotic  where  this  is  thinnest  behind 
the  insertion  of  the  tendons  of  the  recti  muscles ;  it  escapes  along  the  foramina  of  exit 
of  the  venae  vorticoste,  and  it  also  creeps  backwards  along  the  optic  nerve,  entering  the 
cranium  and  infecting  the  chiasma.  It  is  not  very  unusual  for  glioma  to  spring  up 
in  the  other  eye.  Should  the  child  survive  a  sufficient  time  the  diploe  may  become 
the  seat  of  secondary  knots,  and  in  very  rare  instances  such  knots  have  been  found 
in  distant  viscera,  e.g.  liver ;  but  usually  this  is  anticipated  by  death.  Early  excision 
of  the  eyeball,  including,  if  the  disorder  is  at  all  advanced,  the  other  orbital  tissues, 
with  section  of  the  optic  nerve  short  in  front  of  the  Ijony  foramen,  will  often  afford  a 
respite,  but  quick  recurrence  very  usually  takes  place.  The  ophthalmoscopic  signs 
of  a  choroidal  sarcoma  or  carcinoma  do  not  widely  differ  from  those  of  glioma. 
Seated  primarily  in  the  choroid  and  often  pigmented  (melanotic),  these  tumours  do 
not  usually  betray  their  presence  by  the  bright  yellow  reflex  so  characteristic  of 
glioma.  They  also  often  lead  to  detachment  of  the  retina  from  the  choroid, 
which  still  further  conceals  theu^  presence  and  may  lead  to  mistaken  diagnosis.  The 
tension  of  the  eyeball  here  will  sometimes  give  a  hint.  In  simple  detachment  of  the 
retina  it  is  not  usually  excessive,  but  often  unnaturally  low ;  whereas  in  retinal  detach- 
ment complicating  a  choroidal  tumour,  the  tension,  gauged  by  the  hardness  of  the 
eyeball,  is  generally  greater  than  normal.  The  course  and  final  result  are  so  similar 
to  those  of  glioma  that  it  is  unnecessary  to  dwell  upon  them.  Early  and  free 
excision  of  the  eyeball  alone  offers  a  long  immunity  from  return.  In  one  instance 
within  the  reviser's  experience  this  respite  lasted  seven  years.  Even  when  the  new 
growth  has  infected  the  orbital  tissues,  excision  may  still  be  practised  in  the  absence 
of  symptoms  indicating  intracranial  extension.  The  free  use  of  zinc-chloride  for  the 
purpose  of  destroying  small  portions  of  tumour  which  may  have  escaped  removal 
with  scissors  or  knife,  is  hei^e  strongly  recommended.  In  these  cases  the  liver  is  the 
organ  in  which  secondary  growths  are  most  often  found. 


CHAPTER   VIII. 

VISUAL    DISORDERS. 


An  anatomical  classification  of  eye-diseases — the  arranging  of  them,  that  is  to  say, 
according  to  the  changes  of  structiu-e  which  cause  the  impairment  of  sight — has  such 
obvious  advantages  that  it  has  become  almost  universal  among  ophthalmic  writers ; 
but  it  has  the  inconvenience  of  offering  no  heading  under  which  to  place  certain 
defects  which  cannot  be  precisely  demonstrated  as  originating  in  any  one  part  of  the 
optic  apparatus. 

Of  this  kind  are  the  various  luminous  appearances  depending  upon  some  tem- 
porary disturbance  of  circulation ;  Ohromatopsia,  Teichopsia  ;  occasional  obscuiation  of 
half  the  field  of  vision  {Hemioina)  ;  the  condition  termed  Hemeralojna  ;  congenital 
inability  to  distinguish  certain  colours  ;  spectral  illusions,  &c. 

Hemiopsia,  He^niopia. — Obscuration  of  half  of  the  visual  field,  not  to  be  taken 
strictly  literally,  when  permanent,  depends  on  defect  in  the  corresponding  hemisphere 
of  the  retina,  or  of  the  nerve-bundles  endmg  in  this,  or  else  in  their  central  connec- 
tions. Thus  in  detachment  of  the  retina,  implicating  its  most  dependent  segment, 
the  corresponding  upper  part  of  the  visual  field  above  the  level  of  the  eye  is  often 
blotted  out,  and  a  similar  curtailment  may  be  caused  by  a  retinal  haemorrhage. 
Transient  hemiopsia  is  often  an  initial  symptom  of  megrim,  and  in  such  cases  no 
morbid  appearances  are  recognisable  with  the  ophthalmoscope.     The  ocular  symptoms 
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begin  with  an  obscuration  compared  to  tliat  which  follows  looking  at  the  sun. 
Usually  this  starting  from  one  point  in  the  visual  field  spreads  centrifugally  until 
it  blots  out  a  considerable  extent  of  it.  The  margins  of  this  scotoma  are  in  some 
instances  fringed  with  an  indented  border  of  luminous  colours  which  rapidly  oscillates. 
In  such  cases  the  disappearance  of  the  ocular  symptoms  is  followed  by  intense  sick 
headache.  For  an  excellent  discussion  of  this  subject  the  reader  is  referred  to 
'  Lieving  on  Megrim  and  Sick  Headache.' 

Hemeralopia. 

Ilemeralopia — literally  '  day-sight ' — is  a  term  used  to  designate  a  peculiar  form  of 
intermittent  blindness,  the  subjects  of  which  see  perfectly  in  broad  daylight,  but  lose 
all  power  of  perceiving  objects  as  soon  as  the  sun  has  set,  and  twilight  commences. 
The  persons  in  whom  the  affection  is  most  frequently  met  with  in  this  country  are 
those  just  returned  from  sea  voyages,  especially  from  the  East  or  West  Indies.  It 
is  also  frequent,  I  am  told,  among  the  natives  of  the  inland  parts  of  India,  who 
attribute  it,  as  our  own  sailors  do,  to  sleeping  exposed  to  the  moonbeams. 

The  real  cause  of  hemeralopia  appears  to  be  exhaustion  of  the  nervous  power  of 
the  retina  from  over-excitation  by  the  sun's  rays,  so  that  the  part  is  rendered  in- 
capable of  appreciating  the  weaker  stimulus  of  twilight  or  moonlight.  That  this  is  the 
true  explanation  of  night-blindness  is  demonstrated  by  the  fact  that  night-blind 
sailors  who  cannot  see  to  find  their  way  about  on  decks  see  well  in  the  cabin  where 
a  bright  lamp  is  burning.  There  are  not  any  characteristic  ophthalmoscopic  signs ; 
the  fundus  oculi  does  not  in  this  disorder  exhibit  any  morbid  appearances.  Ex- 
posure to  tropical  light,  however,  is  not  the  sole  cause  of  the  affection ;  for  I  have 
met  with  it  in  persons  who  had  never  quitted  the  temperate  regions  of  the  globe ; 
but  in  most  of  these  latter  cases  the  comjjlaint  had  shown  itself  after  long  voyages, 
which  had  subjected  the  patients  to  exhausting  toil  and  exposvire  to  severe  weather, 
while  deprived  of  a  proper  supply  of  fresh  provisions  and  vegetables. 

In  these  latter  cases  I  have  commonly  found  that  a  few  weeks'  residence  on 
shore,  with  a  mixed  vegetable  and  animal  diet,  and  the  use  of  quinine,  has  restored 
vision  to  a  healthy  state. 

Nyctalopia — '  night-sight ' — would  imply  inability  to  see  by  daylight,  the  exact 
converse  of  hemeralopia.  In  a  certain  sense,  patients  affected  with  that  irritable 
form  of  corneal  inflammation  commonly  called  '  strumous  ophthalmia,'  might  be 
termed  nyctalopic,  so  unable  are  they  to  bear  strong  light,  and  so  willing  to  open 
the  eyes  and  look  about  them  in  the  dimness  of  twilight ;  but,  apart  from  inflam- 
mation, I  have  never  met  with  nyctalopia  to  the  extent  described  by  authors ;  and 
I  am  inclined  to  consider  the  affection  an  imaginary  one,  iirvented,  as  it  were,  to 
form  a  companion  disease  to  the  hemeralopia  just  described. 

COLOUK-BLINDNESS. 

Imperfect  perception  of  colours  in  slight  degi-ees  is  a  very  common  defect.  In 
high  degrees  it  was,  until  lately,  thought  to  be  of  very  exceptional  occurrence  ;  but 
recent  investigations  have  revealed  that  in  Europe,  and  in  the  United  States, 
inability  to  recognise  some  colours  is  present  in  so  high  a  degree,  in  about  four 
persons  in  one  hundred,  as  to  render  the  employment  of  such  individuals  perilous 
to  public  safety  where  this  depends  on  the  prompt  and  accurate  recognition  of 
coloured  signals.  Holmgrecn,'  in  which  he  is  followed  by  J.  Jeffries,^  distinguishes 
thi-ee  forms,  in  relation  to  the  three  fundamental  colours ;  red,  green,  and  violet 
(blue)  blindness.  The  red-blind  person  is  sensible  of  two  fundamental  colours  only 
in  the  solar  spectrum,  which  are  green  and  violet.  Spectral  red  and  yellow  appear 
to  him  greens.  The  green-blind  individual  perceives  only  the  red  and  violet  (blue) 
in  the  spectrum  ;  he  confounds  yellow  with  red,  and  green  with  violet.  The  violet- 
blind  person  mistakes  blue  and  violet  for  green. 

^  Die  Farhenhlindheit  in  ihren  Beziehungen  zu  dsii  Eisenbahnen  unci  der  Marine. 
^   Colour-blindness  ;  its  damjers  and  its  detection. 
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In  the  examination  of  persons  for  the  detection  of  these  defects,  those  methods 
which  require  the  individual  under  examination  to  match  but  not  to  name  colours 
are  to  be  preferred.  Such  a  method  is  that  of  Holmgreen,  which  has  been  very 
widely  adopted.  The  examiner  selects  from  a  large  number  of  skeins  of  Berlin  wool, 
which  can  be  had  in  every  shade  and  variety  of  colour,  a  few  as  tests,  and  requires 
the  pel  son  under  examination  to  place  with  these  those  which  appear  to  him  to  be 
of  the  same  colour  and  shade.  If  a  pure  light  green  has  been  selected  as  the  test 
skein,  and  the  person  who  is  being  examined  places  together  with  shades  of  this 
other  skeins  of  greys,  reds,  yellows,  or  blues,  he  is  manifestly  colour-blind.  He  is  next 
asked  to  match  a  purple  skeia.  If,  together  with  other  similarly  coloured  skeins,  he 
puts  others  coloured  blue  and  violet,  he  is  red-blind ;  whilst  if  he  confounds  with 
purple  greens  and  greys  he  is  green-blind.  As  a  control  test  a  bright,  pure  red  skein 
is  chosen.  This  a  red-blind  person  matches  with  shades  of  green  and  brown  which 
appear  to  a  normally  sighted  examiner  darker  than  the  red,  whilst  a  green-blind 
person  chooses  out  opposite  shades  which  appear  to  the  examiner  darker  than  the 
bright  red  test.  A  violet-blind  person  confounds  with  the  purple  skein  others  of 
red  and  orange.  In  the  greater  number  of  instances  colour-blindness  is  a  congenital 
and  irremediable  defect,  but  it  is  occasionally  acquired;  its  accession,  after  severe 
head  injuries  and  vascular  disorders  of  the  optic  nerve  and  retina,  is  a  well-established 
fact. 


CHAPTER   IX. 

DISEASES    OF    THE    VITEEOUS   BODY. 


Before  the  invention  of  the  ophthalmoscope,  little  was  known  about  the  morbid 
conditions  of  the  vitreous  humour.  It  was  frequently  found  to  become  diffluent 
(synchi/sis)  after  injuries  to  the  eyeball,  and  during  the  progress  of  certain  chronic 
inflammations  ;  and  it  was  assumed  to  play  an  important  part  in  glaucoma.  The 
ophthalmoscope  presents  to  our  view  a  great  variety  of  morbid  products  in  the 
humour,  which  it  is  difficult  to  observe  with  accuracy,  on  account  of  the  rapidity 
with  which  many  of  the  flakes,  filaments,  and  corpiiscles  float  about  with  every 
movement  of  the  eye. 

When  hcemorrhage  occurs  from  the  ciliary  processes,  or  from  the  superficial 
vessels  of  the  retina,  or  bursts  through  the  retina  from  the  choroid,  a  portion  of  the 
clot  not  infrequently  becomes  entangled  in  the  vitreous  humour,  and  forms  an 
irregular,  filamentous,  black- looking  body  floating  to  and  fro  across  the  illuminated 
field  of  the  ophthalmoscope. 

In  syphilitic  inflammation  of  the  deep  tissues,  the  vitreous  humour  loses  its 
perfect  transparency,  and  becomes  turbid ;  and  in  severe  cases,  flakes  of  lymph  are 
seen  freely  moving  about  in  it,  like  tangled  blackish  threads. 

Many  of  these  and  similar  opacities  are  products  of  the  proliferation  of  the 
embryonic  connective-tissue  corpuscles  which  throughout  life  persist  in  the  mem- 
branous dissepiments  of  the  loculi  of  this  body.  In  suppurative  inflammation  the 
pus-corpuscles  which  pervade  this  humour  are  believed  to  be  offspring  of  these 
corpuscles. 

In  syphilitic  cases  it  is  sometimes  surprising  to  observe  how  much  siich  opacities 
clear  up  under  the  exhibition  of  mercuiy. 

A  very  singular  phenomenon  connected  with  the  vitreous  humour  is  that  termed 
sparkling  synchysis  ('  synchysis  etincelant '),  produced  by  the  presence  of  crystals  of 
cholesterine,  which  at  each  movement  of  the  eye  appear  as  innumerable  brilliant 
points,  like  the  finest  gold-dust,  sparkling  in  the  dark  area  of  the  pupil.  When  the 
eye  is  kept  at  rest  these  crystals  gravitate  to  the  bottom  of  the  mingled  aqueous 
and  vitreous  humours,  some  sinking  down  behind,  and  some  in  front  of,  the  iris. 

Gysticerci. — Perhaps  the  most  striking  phenomenon  connected  with  the  vitreous 
humour  is  the  presence  of  entozoa,  either  freely  floating  within  it,  or  protruding 


80  DISEASES   OF   THE   EYE. 

into  it  from  the  surface  of  the  retina,  to  which  they  are  attached.  By  far  the 
greater  number  of  cases  of  this  kind  which  have  been  recorded  are  to  be  found  in 
foreign  journals,  for  hitherto  only  a  very  few  have  been  observed  in  this  country.  ^ 

Of  twenty  cases  reported  at  the  date  of  the  last  edition  of  the  work  in  various 
numbers  of  the  Archiv  fiir  Oj^hthalmologie,  the  majority  appear  to  have  been  under 
the  care  of  A.  von  Graefe.  In  eight  cases  the  cysticercus  was  either  embedded  in 
the  very  tissue  of  the  retina,  or  firmly  adherent  to  its  suiface ;  in  six  cases  the 
creature  appeared  to  be  behind  the  retina ;  while  in  six  others  it  was  quite  detached, 
and  floated  freely  in  the  vitreous  humour.  This  latter  circumstance  induced  Graefe, 
in  two  instances,  to  attempt  its  removal ;  in  the  first  case  making  an  incision  in 
the  sclerotic  and  passmg  in  a  forceps  through  the  wound ;  in  the  second  adopting 
a  slower  and  more  complicated  proceeding.  Eirst,  a  portion  of  the  iris  was  excised, 
so  as  to  make  a  large  artificial  pupil ;  then,  when  all  irritation  had  subsided,  the 
lens  was  extracted  through  a  fla})-section  of  the  cornea ;  and  lastly,  aftei-  a  con- 
siderable interval  of  time  had  been  allowed  to  elapse,  a  forceps  was  introduced 
through  a  fresh  opening  made  in  the  cornea,  and  the  cysticercus  grasped  and  drawn 
out.^ 

From  a  review  of  all  these  cases,  it  appears  almost  certain  that  the  cysticerci 
foi;nd  loose  in  the  vitreous  humour  had  attained  that  position  by  perforating  the 
retina,  having  been  originally  formed  between  that  tissue  and  the  choroid,  in  which 
situation  it  seems  that  aU  the  cysticerci  above  described  were  originally  developed. 

In  a  more  recent  volume  of  the  Archiv,  Graefe  gives  the  total  result  of  bis 
experience  as  to  the  occurrence  of  cysticercus  (xii.  2,  174;  1866).  During  thirteen 
years  80,000  patients  had  attended  his  clinique,  and  among  them  rather  more  than 
80  cases  of  cysticercus  in  the  deep  tissues  of  the  eye  had  been  observed  :  3  had  been 
seen  in  the  anterior  chamber  ;  5  under  the  conjunctiva ;  1  in  the  substance  of  the 
lens ;  1  in  the  orbit.     The  ages  of  the  patients  varied  from  eight  years  to  seventy. 

I  believe  it  has  been  well  ascertained  that  the  inhabitants  of  Northern  Germany 
are  more  liable  to  tape- worm  than  those  of  the  British  Islands,  and  this  circumstance 
would  account  for  the  fact  of  the  cysticercus  having  been  so  much  more  frequently  met 
with  in  the  former  country. 

MusccB  volitantes. — The  little  threads  and  spots  which,  by  some  persons,  are  seen 
to  float  and  glide  over  their  field  of  vision,  were  formei-ly  attributed  very  commonly 
to  congestion  of  the  choroid.  Tyrrell,  for  instance,  assigned  as  their  cause  '  a  pre- 
ternatural dilatation  of  some  of  the  delicate  vessels  '  of  the  part.  It  seems  strange 
that  any  one  could  overlook  the  fact  that  Jixed  bodies — which  dilated  vessels  of  the 
choroid  must  be — if  they  pressed  tipon  the  retina  so  as  to  impair  its  function,  would 
suggest  to  the  patient  the  idea  of  fixed  spots  in  the  field  of  vision,  which  could  only 
appear  to  move  when  the  eyeball  itself  was  set  in  motion.  The  spots  known  as 
muscce  volitantes,  on  the  contrary,  change  their  position  whenever  the  eye  is  suddenly 
moved  ;  and  when  the  eye  is  again  fixed,  the  spots  still  continue  for  a  time  to  fioat 
about  in  various  directions,  eventually  appearing  to  descend,  as  if  sinking  in  a  fluid. 
They  are  most  commonly  met  with  in  short-sighted  subjects,  and  are  quite  com- 
patible with  life-long  continuance  of  the  acute  powers  of  vision  which  such  persons 
frequently  enjoy.  They  are  usually  first  noticed  between  the  ages  of  twenty  and 
thii'ty ;  and  when  they  have  begun  to  atti'act  the  patient's  attention,  they  appear 
rapidly  to  increase  in  number.  This  apparent  increase  is  partly  due  to  the  fact  that, 
by  anxiously  watching  them,  the  patient  soon  acquu-es  a  habit  of  bringing  fresh 
bodies  into  view. 

If  the  eye  be  turned  towards  a  clear  sky  or  a  bright  cloud,  and  then  kept  steadily 

^  Teale  gives  the  history  of  a  case  occurriDg-  in  his  own  practice  in  1864  (Ophth.  Hos]). 
Heports,  voL  v.  p.  818).  Bowman  reports  aDOther  (op.  cit.  vol.  iii.  p.  324).  Hulke,  in 
dissecting  a  disorganised  and  irritable  eye,  found  a  cysticercus  between  the  choroid  and 
retina. 

'■*  A  case  of  cysticercus  in  the  vitreous  humour  is  related  by  Desmarres,  Ti-aite  theorigue 
et  pratique  des  Maladies  des  Yeux,  2nd  edit.  1868,  vol.  iii.  p.  766.  Another  by  Williams  in 
the  Cincinnati  Lancet  and  Observer,  May  1868.     See  Liehreich's  Atlas,  tab.  vii.  figs.  5  and  6. 
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fixed,  the  spots  appear  to  sink  slowly  downwards,  just  as  filmy  particles  would  sink 
in  a  liquid  which  had  been  shaken  and  thea  allowed  to  rest.  A  sudden  turn  of  the 
eye  will  again  cause  the  little  bodies  to  disperse  for  a  moment,  and  when  the  eye  is 
once  more  fixed,  they  slowly  descend  as  before. 

So  long  as  the  patient  steadily  concentrates  his  attention  on  any  external  object, 
the  muscce  are  not  seen ;  but  if  he  accidentally  catches  sight  of  one  of  them,  the 
whole  field  of  vision  at  once  becomes  crowded  with  them. 

The  best  way  of  examining  the  floating  bodies  is  for  the  patient  to  look  directly 
downwards  upon  the  illuminated  field  of  a  microscope.  They  will  then  be  recognised 
as  beaded  filaments,  variously  twisted  and  bent ;  sometimes  appearing  as  loose  knots 
of  coiled-up  fibres  entangled  together.  When  thus  grouped  they  have  a  greyish 
colour,  but  when  a  single  filament  is  examined  it  is  seen  to  be  made  up  of  highly- 
refractive  globules,  varying  in  form  and  size.  Sometimes  a  filament  may  be  seen  to 
bend,  and  again  become  nearly  straight,  or  to  turn  in  such  a  manner  as  to  present 
itself  in  a  foreshortened  position.  This  latter  circumstance  proves  that  the  bodies 
float  freely  in  a  fluid,  and  are  not  situated,  as  some  have  supposed,  upon  the  surface 
of  the  cornea.  This  is  still  further  pi-oved  by  the  fact  that  the  blinking  of  the  Hds 
has  no  efiect  Avhatever  upon  the  position  of  the  muscce  in  the  field  of  vision.  If, 
when  the  lids  are  closed,  the  eyes  are  turned  towards  a  strong  light — exposed  to 
sunlight,  for  instance — the  muscce  can  still  be  seen,  and  their  movements  will  be  just 
as  free  as  when  they  were  observed  with  the  eyes  open. 

Some  interesting  experiments  were  made  on  himself  by  Mackenzie,^  to  determine 
the  seat  of  muscce  volitantes  ;  but  the  most  conclusive  researches  as  to  their  nature 
are  those  by  Jago,^  who  has  satisfied  himself  that  these  disquieting  spectres  are,  in 
fact,  nothing  more  than  the  beaded  filaments  of  the  vitreous  body  itself.  The 
normal  network  of  these  filaments,  he  says,  can  be  seen  by  any  one  who  knows  how 
to  look  for  them — under  certain  conditions,  I  presume,  of  impressibility  of  retina. 
Those  filaments  which,  from  being  tangle  1  together  in  u-regular  masses,  form  such 
annoyances  to  the  patient,  would  appear  to  be  the  filamentous  network  in  a  disin- 
tegrated state. 

There  are  few  phenomena  which  give  rise  to  more  alarm  in  patients'  minds  than 
miLscce  volitantes.  A  vague  notion  that  they  are  the  forerunners  of  amaurosis  or 
cataract  is  almost  universal ;  and  even  medical  men  are  apt  to  confound  these 
floating  muscce  with  the  moving  cloudy  shadows  resulting  from  effusions  of  blood  or 
lymph  within  the  vitreous  humom",  or  with  the  fixed  spots  betokening  that  some 
limited  portion  of  the  retina  has  become  insensible  to  light.  A  careful  attention  to 
the  appearances  of  the  muscce  volitantes,  as  I  have  described  them,  will  enable  the 
patient  to  convince  himself  of  their  real  nature ;  and  the  surgeon  may  console  him 
with  the  assurance  that,  although  incurable,  they  are  perfectly  compatible  with 
excellent  and  enduring  sight. 


CHAPTEE   X. 

DISEASES    OF   THE    LEKS    AND    CAPSULE. 


In  a  state  of  health  the  lens  and  the  membranous  capsule  enclosing  it  are  perfectly 
transparent.  In  eai-ly  life  they  are  also  quite  colourless  ;  but  after  the  age  of  thirty 
the  lens  in  most  persons  begins  to  assiime  a  pale  yellow  tinge ;  and  this  gradually 
becomes  more  marked  as  age  advances,  until  in  old  subjects  it  frequently  acquires 
the  colour  of  amber. 

Any  loss  of  transparency  in  the  lens,  whether  affecting  the  whole  or  only  a 

^  First  in  the  Edinhurgh  Med.  and  Sury.  Journcd,  for  1865 ;  and  again  in  his  Prcwtical 
Treatise,  l^c.,  1854,  p.  951. 

^  Entoptics,  icith  its  uses  in  Physiology  and  Medicine,  1864,  p.  93. 
Vol.  II.  G 
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portion  of  it,  constitutes  cataract ;  and  in  strictness  this  term  should  be  limited  to 
changes  in  the  lens  and  its  capsule.  To  call  an  opaque  inflammatory  effusion  in  the 
area  of  the  pupil  a  '  spurious  cataract,'  is  to  introduce  a  loose  and  uncertain  termino- 
logy, which  can  only  give  rise  to  confusion  in  our  descriptions  of  disease. 

Ahnorraal  jyosition  of  the  lens. — The  'suspensory  ligament,'  which  is  attached  to 
the  capsule  all  round  the  margin  of  the  lens,  maintains  it  in  a  fixed  position.  A 
blow  on  the  eye  sometimes  ruptures  a  portion  of  this  ligament,  and  allows  the  lens 
to  become  tilted  backwards  and  forwards.  If  the  ligament  is  detached  to  a  con- 
siderable extent,  the  lens  sways  to  and  fro  with  every  movement  of  the  globe,  and 
vision  is  much  confused.  Eventually,  under  such  conditions,  the  lens  becomes 
opaque ;  but  I  have  seen  cases  in  which  it  remained  transparent  for  a  very  consider- 
able time. 

It  appears  that  the  suspensory  ligament  is  liable  to  a  congenital  defect,  whereby 
the  lens,  instead  of  maintaining  its  normal  position,  undergoes  displacement  in  a 
lateral  direction,  so  that  its  centre  no  longer  coincides  with  the  centre  of  the  pupil. 
A  curious  instance  of  this  malposition  of  the  lens  occurred  in  a  mother  and  three 
children  who  came  under  my  care.  In  the  mother,  and  in  one  of  the  sons,  both 
lenses  were  displaced  upwards  and  inwards  ;  in  another  son,  directly  inwards  ;  and 
in  the  third,  directly  upwards.  In  none  of  these  cases  did  the  lenses  deviate,  or 
only  in  the  slightest  possible  degree,  from  their  normal  transparency. 

[This  condition  is  not  very  infrequent.  In  some  instances  the  refraction  through 
the  lens  is  myopic,  whilst  refraction  through  the  interval  between  the  edge  of  the 
lens  and  margin  of  the  dilated  pupil  is  hypermetropic,  which  causes  much  con- 
fusion of  sight  in  subdued  light.  As  observed  by  Mr.  Dixon,  it  often  affects  several 
members  of  a  family,  and  it  is  hereditary. — J.  W.  H.] 

Cataract. 

This  term,  as  I  have  already  observed,  should  be  strictly  limited  to  denote  partial 
or  complete  opacity  of  the  lens. 

The  expression  capsular  cataract  has  of  late  years  been  objected  to,  because  the 
capsule  itself  never  becomes  opaque ;  we,  however,  retain  it,  because  we  cannot  in 
jjractice  distinguish  between  opaque  accretions  upon  the  surfaces  of  the  capsule  and 
the  membrane  itself. 

Opacities  of  the  lens  appear  to  be  due  to  molecular  degenerations  of  its  tissue, 
induced  by  impairment  of  its  nutrition.  The  causes  of  cataract,  whether  remote  or 
proximate,  have  hitherto  received  no  satisfactory  explanation.  The  fact  that  the 
lens  may  be  opaque  at  birth,  or  may  become  so  in  old  age,  at  once  proves  under  what 
widely  different  conditions  the  disease  is  developed. 

In  all  countries,  cataract  is  a  frequent  accompaniment  of  advancing  years  ;  and 
neither  social  position  nor  peculiarity  of  employment  exempts  the  aged  from  being 
liable  to  it. 

The  surgeon  must  constantly  be  on  his  guard  against  being  too  much  impressed 
with  the  mere  existence  of  opacity  in  the  lens,  as  if  it  were  altogether  an  inde- 
pendent disease. 

Various  inflammatory  conditions  of  the  eyeball  may  eventually  produce  cataract, 
but  in  such  cases  there  are  usually  some  signs  of  disease  in  other  tissues,  as  well  as 
certain  peculiarities  in  the  position  or  appearance  of  the  lens  itself.  Old  adhesions 
between  the  pupillary  margin  and  the  anterior  capsule — a  bulging  forward  against 
the  cornea  of  the  iris  and  lens,  or  their  receding  too  far  backwards,  so  as  to  produce 
an  unnaturally  large  anterior  chamber — an  irregularly  dilated  and  fixed  pupil — a 
tremulousness  of  the  lens  whenever  the  recti  muscles  are  put  in  action — total  loss  of 
perception  of  light — such  are  the  more  striking  conditions  which  at  once  would  lead 
us  to  institute  searching  inquiries  into  the  eai-lier  history  of  the  case,  or  to  regard  the 
cataract  as  unsuited  for  operation. 

Classified  according  to  the  time  at  which  they  appear,  cataracts  are  congenital, 
infantile,  and   senile ;  in  relation  to  their  cause^  they  are  traumatic  and  idiopathic ; 
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Vith  reference  to  their  consistence,  hard  and  soft ;  and  in  respect  of  the  seat  of  the 
opacity,  they  are  cortical,  intermediate,  and  nuclear. 

The  reader  need  not  be  detained  by  a  long  account  of  the  subjective  symptoms 
which  attend  cataract;  for  the  detection  of  the  disease  depends  wholly  upon  a  careful 
examination  of  parts  lying  open  to  our  observation.  A  full  detail  of  subjective 
symptoms  is,  no  doubt,  very  useful  in  ascertaining  the  morbid  condition  of  a 
structm-e  wholly  concealed  from  our  view ;  but  this  is  not  the  case  with  the  lens,  and 
if  we  suspect  opacity  to  exist,  we  have  simply  to  look  for  it. 

It  must  always  be  remembered  that  simple  opacity  of  the  lens,  however  far 
advanced,  never  deprives  a  patient  of  perception  of  light,  pi'ovided  the  retina  is 
sound.  Indeed,  in  the  great  majjority  of  instances,  a  patient  with  no  other  disease 
in  the  eye  but  an  opaque  lens,  wiU  not  only  readily  perceive  the  shadow  of  a  hand, 
or  other  object,  passing  between  him  and  the  sky,  but,  with  his  back  to  the  window, 
will  perceive  the  light  reflected  from  a  sheet  of  paper,  although  he  may  be  quite  unable 
to  detect  the  form  of  the  reflecting  surface.  Many  patients,  with  densely  opaque 
lenses,  will,  in  the  same  position,  recognise  well-illuminated  coloured  surfaces,  such 
as  bright  red  or  yellow,  or  will  even  discriminate  between  yellow  and  white. 

A  more  or  less  marked  dimness  of  sight,  uniformly  involving  the  field  of  vision — 
coming  on  gradually,  and  without  inflammation,  unattended  with  any  impairment 
of  motory  power  in  the  iris — such  would  be  the  symptoms  which  would  make  us 
suspect  the  existence  of  cataract.  Our  examination  should  be  conducted  in  the 
following  way : 

The  patient  should  be  placed  close  to  a  window  admitting  bright  daylight — not 
direct  sunhght — and  care  should  be  taken  that  the  light  does  not  fall  upon  the 
cornea  from  moi-e  than  one  window,  and  that  reflections  from  mirrors  and  other 
polished  surfaces  do  not  interfere  with  the  single  ray  which  should  pass  into  the 
pupil.  A  convex  glass  of  an  inch  focus  should  be  used  as  a  condenser,  to  concentrate 
light  upon  the  surface  of  the  patient's  lens,  while  we  explore  it  with  the  naked  eye. 
In  this  manner  faint  streaks  of  opacity  may  be  detected,  which  would  otherwise 
escape  us.     Each  eye  must  be  separately  examined. 

The  pupil  having  been  fully  dilated  toith  atrofine,  we  repeat  our  examination  as 
before,  with  the  aid  of  concentrated  daylight,  carefully  illuminating  and  exploiting 
the  extreme  margin  of  the  lens,  and,  if  its  body  be  sufiiciently  transparent,  lighting 
up  and  examining  its  posterior  surface.  In  this  manner  the  faintest  streaks  of 
commencing  cataract  may  usually  be  detected  ;  while  dense  patches  along  the  mai-gin 
of  the  lens,  opaque  striaa  converging  along  its  anterior  or  posterior  surface,  delicate 
lines  i-adiating  from  the  centre  or  the  uniform  haze  of  a  cloudy  nucleus,  can  hardly 
escape  detection. 

These  examinations  should  be  controlled  by  the  direct  method  of  ophthalmoscopy 
with  the  precaution  of  using  a  very  subdued  illumination.  In  most^ases,  the  opaque 
striae  of  a  commencing  cataract  are  then  seen  as  radiating  black  li^s,  while  a  hazy 
nucleus  assiunes  the  appearance  of  a  dark  cloud  in  the  centre  of  the  pupil. 

While  catai-act  is  still  in  a  very  early  stage  of  development,  it  is  so  important  to 
ascertain  the  condition  of  the  retina  and  choroid,  that  in  every  case  the  ophthalmo- 
scope should  be  used  to  complete  our  diagnosis. 

By  examining  the  deep  tissues  we  sometimes  detect  in  them  morbid  conditions, 
which  would  induce  us  eventually,  when  cataract  had  become  complete,  to  abstain 
from  operating ;  or,  if  an  operation  were  deemed  desii^ablp,  it  would  be  undertaken 
on  the  full  understanding  that  only  partial  success  would  be  attainable. 

CONGENITAL    CATARACT. 

This  opacity  may  exist  in  very  difierent  forms, 

1.  The  slightest  form  is  that  of  a  small  white  central  dot  on  the  anterioi-  face  of 
the  lens  (Cataracta  centralis).  This  dot  consists  of  a  minute  portion  of  earthy 
matter  deposited  in  the  most  superficial  portion  of  the  lens,  just  within  the  capsule. 
In  cases  of  this  kind  the  I'est  of  the  lens  compioply  remains  throughout  life  trans- 
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parent,  and  the  patient  is  often  unconscious  of  any  defect  of  vision.  Occasionally, 
however,  a  few  faint  white  lines  are  seen  radiating  from  the  central  dot.  If  the  rest 
of  the  lens  remains  transparent,  this  slight  form  of  cataract  should  by  no  means 
be  treated  by  operation. 

2.  Sometimes,  instead  of  forming  a  minute  central  dot,  the  opacity  is  so  large  as 
to  occupy  nearly  the  whole  area  of  the  pupil,  when  in  its  contracted  state.  It  pro- 
jects forwards  in  the  shape  of  an  obtuse  white  cone,  and  appears  to  adhere  by  its  base 
to  the  anterior  surface  of  the  capsule.  This,  however,  is  not  really  the  case,  the 
cretaceous  mass  being  imbedded  in  the  superficial  portion  of  the  lens,  and  covered  by 
the  transparent  capsule.  The  term  Gataracta  pyrmnidata  has  been  given  to  this 
congenital  foi-m. 

3.  Another  form  of  congenital  cataract  is  that  in  which  the  nucleus  is  opaque, 
while  the  peripheral  portion  remains  transparent.  In  the  contracted  condition  of 
the  pupil  this  transparent  portion  is  hidden  by  the  iris,  but  it  comes  into  view  when 
the  pupil  is  widely  dilated.  In  the  contracted,  or  but  slightly  dilated,  state  of  the 
pupil,  its  entire  area  is  occupied  by  a  greyish-white  opacity.  "When  inspected  with 
the  ophthalmoscope  by  the  direct  method,  the  opacity  appears  equally  dense  through- 
out, or  is  denser  centrally  than  at  the  periphery.  When  the  pupil  is  widely  dilated 
with  atropine,  this  opacity  is  seen  to  be  surrounded  by  a  perfectly  black  area,  and 
through  this  clear  ring-shaped  space  the  patient  has  tolerably  clear  vision.  Those 
who  examine  such  cases  for  the  first  time  are  apt  to  imagine  that  the  opaque  nucleus 
which  they  see  really  constitutes  the  whole  lens,  shrunken  and  contracted  to  an 
unnaturally  small  size,  and  that  the  dark  ring-shaped  space  is  altogether  unoccupied 
by  lens-tissue.  Occasionally  a  few  white  lines  ai-e  seen  to  traverse  this  space,  passing 
from  the  opaque  nucleus  to  the  outer  margin  of  the  lens.  When  such  a  nuclear 
cataract  is  broken  up  with  the  needle,  in  the  operation  for  solution,  the  real  natvire 
of  the  case  is  made  manifest,  and  the  peripheral  portion  of  the  lens  soon  becomes  as 
opaque  as  the  nucleus  itself. 

If  cases  of  this  kind  are  not  operated  upon  in  eai'ly  life,  the  patients,  although 
very  short-sighted,  continue  for  many  years  to  enjoy  considerable  powers  of  vision  ; 
but  usually,  towards  the  age  of  forty,  if  not  sooner,  the  peripheral  poi"tion  of  the  lens 
undergoes  a  change,  and  gradually  becomes  opaque. 

4.  A  form  of  congenital  cataract,  much  more  rare  than  that  jiist  described,  con- 
sists of  a  very  faintly-striated  opacity  of  the  nucleus,  tuiaccompanied  by  that  chalky- 
white  central  patch  which  renders  the  ordinary  congenital  cataract  so  conspicuous 
and  so  easy/)f  diagnosis.  Several  instances  have  come  under  my  notice,  in  which 
this  rarer  kind  of  cataract  has  remained  undiscovered  until  the  patients  were  of  an 
age  to  be  sent  to  school,  when  their  inability  to  read  ordinary  type  has  caused  their 
friends  to  seek  advice. 

5.  A  very  common  form  is  that  in  which  the  nucleus  and  the  cortex  of  the  lens 
are  transparent  and  the  opacity  is  limited  to  an  intermediate  zone.  Occasionally, 
more  than  one  such  zone  is  present.  Cortical  striae  are  sometimes  noticeable  at  the 
periphery  of  the  lens.  In  the  direct  ophthalmoscopic  examination  the  maximum 
opacity  will  be  found  at  the  circumference  of  the  opaque  area,  and  not  at  the  centre. 
This  form  is  known  as  Lamellar  cataract. 

6.  It  is  very  unusual  to  find  cataract  first  commencing  between  infancy  and 
puberty;  but  I  have  met  .with  a  few  cases  in  which  the  opacity  seemed  to  have 
begun  when  the  patients  were  about  nine  or  ten  years  old.  They  had  been  sent  to 
school  at  the  age  of  seven  or  eight,  and  had  readily  learned  to  read ;  but  at  the  end 
of  a  year  or  two  their  sight  began  to  fail,  they  became  at  first  short-sighted,  and  then 
gradually  lost  the  power  of  reading  any  but  large  type,  or  of  recognising  faces  across 
a  room. 

I  have  observed  two  distinct  forms  of  opacity  in  these  cases. 

In  one  form  the  lens  was  dotted  throughout  with  minute  white  points  arranged 
in  the  course  of  its  fibres.  These  dots  were  as  small  as  if  pricked-in  with  the  finest 
needle,  and  the  general  efiect  they  produced  was  that  of  a  very  faint  haziness  in  the 
pupil,  only  recognisable  under  concentrated  light. 
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In  a  second  set  of  cases  the  opacity  was  wholly  confined  to  the  posteiior  surface 
of  the  lens.  In  some  instances  there  was  one  isolated  patch  in  that  situation,  not 
exactly  in  the  axis  of  the  lens,  but  reaching  from  near  that  point  to  its  extreme  edge. 
In  other  cases  the  whole  posterior  face  was  covered  with  very  fine  opaque  lines, 
closely  set  together,  and  converging  from  the  circumference  to  the  centre,  so  as  to 
produce  the  eifect  of  a  delicate  fibrous  membrane  of  concave  form.  Encircling  the 
exact  centre  of  this  opaque  surface  was  a  whitish  ring,  more  dense  and  earthy  in 
appearance  than  the  rest  of  the  striated  surface  of  which  it  formed  a  part. 

These  opacities,  limited  to  the  posteiior  face  of  the  lens,  of  course  require  for 
their  detection  far  more  careful  observation  than  congenital  cataract  of  the  ordinary 
kind,  in  which  the  whole  nucleus  is  opaque,  and  the  centre  pi'obably  marked  with  a 
chalky-white  patch  in  the  very  centre  of  the  pupil. 

Congenital  cataract,  whatever  form  it  may  assume,  is  frequently  accompanied  by  a 
rhythmical  twitching  movement  of  the  eyeballs,  the  efiect  of  irregular  action  either 
of  the  recti  or  the  oblique  muscles.  This  twitching  is  known  by  the  name  of 
nystagmus.  It  does  not,  however,  invariably  accompany  congenital  cataract,  some 
patients  suffering  from  this  affection  being  entu-ely  free  from  any  irregular  muscular 
action  ;  while,  on  the  other  hand,  nystagmus  is  met  with  in  many  cases  of  defective 
sight  wholly  unattended  by  any  opacity  of  the  lens. 

There  are  certain  morbid  deposits  in  the  deep  tissues  of  the  eyeball  which  in  infants 
and  children  may  be  mistaken  for  the  oj)acity  of  cataract.  Tubercle  and  ghoma,  for 
instance,  in  their  early  stage,  are  not  unfrequently  mistaken  in  this  manner  by  very 
inexperienced  persons  ;  but  a  careful  examination  through  a  well-dilated  pupil  cannot 
fail  to  detect  the  real  nature  of  the  disease.  Both  tubercle  and  glioma  have  a  more 
or  less  yellow  colour,  and  by  a  practised  observer  will  be  recognised  as  lying  m.uch 
farther  back  the  hinder  surface  of  the  lens.  At  a  certain  stage,  however,  of  tubercle 
in  the  corpus  vitreum  and  glioma  the  lens  becomes  cloudy  ;  and  how,  it  may  be 
asked,  is  a  secondary  cataract  of  this  kind  to  be  distinguished  from  one  which  is 
primary,  and  unconnected  with  any  other  affection  of  the  globe  1  In  an  eye  affected 
with  simple  cataract  the  position  of  the  iris  is  usually  vertical,  or  nearly  so  ;  the 
pupil  is  active ;  the  lenticular  opacity  is  regularly  striated,  and  perhaps  exhibits  also 
at  its  centre  a  white  dot.  In  advanced  tubercle  and  ghoma,  on  the  contrary,  the 
anterior  chamber  is  obliterated,  the  pupil  is  irregular,  dilated,  and  fixed ;  the  lens 
has  an  uniformly  cloudy  appearance,  and  sometimes  receives  fi'om  the  mass  behind  it 
a  somewhat  yellowish  tiut.  Congenital  cataract,  too,  almost  invariably  aflfects  both 
eyes ;  while  glioma  almost  as  invariably  occurs  in  one  eye  only.  Tubercle  does, 
indeed,  occasionally  aflfect  both,  but  rarely  to  the  same  extent,  or  at  the  same  time. 

In  children  and  also  in  older  persons  who  have  been  brought  under  my  notice 
for  congenital  cataract,  I  have  been  struck  with  the  frequent  occurrence  of  diseased 
teeth ;  the  incisors  and  canines  being  dwarfed,  deficient  in  enamel,  cUscoloured  and 
honey-combed  on  their  anterior  surface,  and  theii-  cutting  edge  woi-n  away  and  blunt 
I  am  unable  to  oflfer  any  explanation  of  this  condition  of  the  teeth,  which  I  do  not 
find  mentioned  by  any  ophthalmic  observer.  [Attention  has  been  called  I'ecently  by 
several  observers  to  this  association ;  but  its  exact  nature  must  be  I'egarded  as  still 
unsolved.— J.  W.  H.] 

CATARACT    IN    ADULTS. 

Except  as  a  result  of  injury,  cataract  is  rarely  seen  to  commence  between  puberty 
and  the  middle  period  of  life.  Up  to  the  age  of  forty  it  is  a  rare  disease,  it  becomes 
more  common  in  patients  who  have  passed  their  fortieth  year,  but  it  is  after  the  age 
of  fifty  or  sixty  that  we  are  more  especially  on  the  watch  for  it  in  patients  complaining 
of  failing  sight. 

Even  up  to  extreme  old  age  cataract  usually  commences  at  the  circumference  of 
the  lens,  in  the  form  of  opaqxie  striae,  which  gradually  advance  along  the  anterior 
and  posterior  faces  of  the  lens  towards  its  axis. 

About  the  same  time  very  fine  whitish  lines  may  be  observed  to  radiate  from 
the  anterior  pole  of  the  lens,  marking  the  divisions  which  exist  between  the  planes 
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in  which  its  fibres  are  ari'aiiged.  After  tlie  age  of  sixty  a  hazy  condition  of  the 
nucleus  is  commonly  found  co-existing  witli  advanced  marginal  opacity  ;  but  even  in 
extreme  old  age  it  is  far  more  common,  as  I  have  already  observed,  for  cataiact  to 
commence  at  the  margin  than  at  the  nucleus. 

[f  we  trace  the  rise  and  progress  of  cataract  in  an  elderly  person,  the  changes 
will  usually  be  found  to  occur*  in  the  following  order.  First,  opaque  striae  are  formed 
at  the  extreme  edge  of  the  lens,  and  commonly  it  is  the  lower  edge  which  is  thus 
affected.  These  strise  gradually  coalesce  into  patches,  and  then  spread  themselves 
over  the  posterior  face  of  the  lens,  only  a  few  extending  a  short  distance  over  the 
anterior  face.  At  this  point  of  development  the  cataract  may  remain  stationary  for 
a  year,  or  even  for  several  years.  Then  a  farther  change  takes  place,  and  the  whole 
body  of  the  lens,  but  especially  the  nucleus,  becomes  slightly  hazy,  but  not  so  as  to 
prevent  the  posterior  radiated  opacity  from  being  recognised  when  properly  illumi- 
nated. The  opaque  strise  on  the  anterior  face  of  the  lens  gradually  advance  until 
their  tips  appear  within  the  area  of  the  pupil.  The  haziness  of  the  body  of  the  lens 
increases  until  even  concentrated  light  fails  to  reveal  the  posterior  strise,  and  at  last 
only  the  anterior  surface  of  the  lens  can  be  seen.  At  this  stage  of  cataract,  vision  is 
restricted  to  mere  perception  of  direct  light,  or  of  that  reflected  from  white  or  polished 
surfaces.     Perhaps  bright  colours  may  still  be  recognised. 

Up  to  this  point  the  fibrous  structure  of  the  lens  can  still  be  traced ;  but  as 
years  go  on,  its  surface  becomes  more  opaque  and  whiter,  in  consequence  of  dis- 
integration of  the  superficial  fibres,  and  the  deposit  among  them  of  eai-thy  and  fatty 
material.  Occasionally  crystals  of  cholesterine,  just  within  the  capsule,  may  be 
recognised  by  their  peculiar  sparkling  appearance. 

Fluid  cataract ;  Morgagnian  cataract. — The  softening  pi"ocess,  which  begins  in 
the  superficial  portion  of  an  opaque  lens,  may  go  until,  in  the  course  of  years,  the 
whole  mass  becomes  converted  into  a  thin  pulp.  The  nucleus,  for  a  long  time, 
resists  this  softening  change,  and  a  lens  consisting  of  a  firm  nucleus,  siUTounded  by 
a  turbid  pulp  of  disintegrated  tissue,  has  received  the  name  of  '  Morgagnian 
cataract.' 

It  sometimes  happens  that  this  final  stage  of  superficial  softening  does  not  occur, 
and  the  cataract  is  then  very  difficult  of  detection  without  optical  aids,  having  a  dull 
brownish  appearance  like  horn. 

A  very  rare  form  of  lenticular  opacity  is  that  termed  '  black  cataract.'  The 
name  is  frequently  given  to  lenses  which  are  only  of  a  dark-brown  colour,  but 
absolute  blackness  is  sometimes  met  with.  It  must  not,  however,  be  supposed  that 
in  these  cases  the  blackness  of  the  pu]3il  is  like  that  presented  by  a  healthy  eye,  in 
which  all  the  humours  ai'e  perfectly  clear.  In  the  two  or  thi'ee  cases  of  black 
cataract  which  I  have  seen,  there  was  not  the  slightest  doubt  as  to  the  existence  of 
a  cataract,  although  the  blackness,  so  remarkable  after  extraction,  wa,i>  not  suspected ; 
for,  in  each  instance,  several  fine  whitish  lines  could  be  seen  radiating  on  the 
anterior  surface  of  the  lens,  formed,  no  doubt,  by  slight  earthy  deposits  just  within 
the  capsule. 

It  should  be  known  that  *  black  cataract '  is  a  popular  German  expression  for 
amaurosis. 

TRAUMATIC    CATARACT. 

The  lens  may  lose  its  transparency  in  consequence  of  a  blow  on  the  eye,  although 
the  globe  may  not  be  ruptured,  or  the  lens  itself  displaced  from  its  connections ;  the 
mere  shock  apparently  being  sometimes  sufficient  to  affect  the  nutrition  of  the  lens, 
and  induce  a  gradual  opacity  of  its  whole  substance.  Since,  in  some  such  cases, 
rupture  of  the  capsule  can  be  demonstrated,  it  probably  occurs  in  all. 

Any  penetrating  wound  of  the  lens  is  sure  to  produce  cataract,  and  if  the  wound 
in  the  capsule  remains  widely  open,  so  as  to  allow  the  superficial  cells  and  fibi'es  of 
the  lens  to  imbibe  the  aqueous  humour,  the  whole  mass  gradually  becomes  disinte- 
grated and  absorbed,  so  that  eventually  a  wounded  lens  may  wholly  disappear 
without  any  surgical  interference.     It  was  a  knowledge  of  this  natural  process  that 
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first  suggested  the  operation  for  the  cure  of  cataract  by  solution.  It  is  only  in. 
exceptional  cases  tha.t  the  whole  lens  becomes  absorbed  in  consequence  of  a  wound. 
More  commonly  it  happens  that  a  certain  portion  of  lens-tissue  remains  enclosed 
within  the  capsule,  and  undergoes  fatty  change. 

Dislocation  of  the  lens  into  the  anterior  chamber. — This  accident  takes  place  as  a 
result  of  external  violence,  such  as  a  blow  upon  the  eyeball  or  a  violent  fall.  It 
more  frequently  happens  when  the  lens  has  been  long  in  an  opaque  condition,  and  its 
suspensory  ligament  weakened,  or  partially  detached  by  disease.  The  appearance  of 
an  opaque  lens  in  the  anterior  chamber  is  so  peculiar,  that  the  nature  of  the  accident 
can  hardly  be  mistaken.  When  the  lens  is  dislocated  in  a  transparent  state,  its 
margin  presents  the  appearance  of  a  ring  of  golden  light.  Pain  and  inflammation 
set  in  very  soon  after  the  occurrence  of  the  accident,  and  loss  of  the  eye  can  be 
averted  only  by  prompt  removal  of  the  lens,  thi'ough  a  suitable  opening  in  the 
cornea. 

I  have  ah-eady  spoken  of  certain  forms  of  partial  displacement  of  the  lens,  when 
treating  of  the  inflammation  such  accidents  give  rise  to  (see  the  section,  '  Traumatic 
Iritis,'  p.  53) ;  and  have  considered  '  subconjunctival  dislocation  of  the  lens  '  in  the 
chapter  on  Affections  of  the  Sclerotic  (p,  48). 

Treatment. — Can  cataract  be  cured  without  an  operation  1  This  question  will  be 
answered  in  the  affirmative  by  quacks,  who,  for  their  own  selfish  ends,  avail  them- 
selves of  that  shrinking  from  anything  bearing  the  name  of  an  opei^ation  which  is  a 
natuial  instinct  in  us  all,  and  pretend,  by  means  of  liniments,  or  drops,  or  the  still 
more  scientific-looking  galvanic  battery,  to  turn  opaque  lenses  into  clear  ones. 

It  would  be  presumptuous  and  absurd  to  pronounce  absolutely  that  no  cure  for 
cataract,  short  of  a  surgical  operation,  can  ever  become  possible.  But  certainly 
nothing  approaching  to  such  a  cui'e  has  hitherto  been  discovered. 

It  must  always  be  remembered  that  simple  opacity  of  the  lens,  however  far 
advanced,  never  deprives  a  patient  of  perception  of  light,  provided  the  retina  is 
sound.  Indeed,  in  the  great  majority  of  instances,  a  patient  with  no  other  disease 
in  the  eye  but  an  opaque  lens,  will  not  only  readily  perceive  the  shadow  of  a  hand, 
or  other  object,  passing  between  him  and  the  sky,  bvit,  with  his  back  to  the  window, 
will  perceive  the  light  reflected  from  a  sheet  of  paper,  although  he  may  be  quite 
unable  to  detect  the  form  of  the  reflecting  surface.  Many  patients,  with  densely 
opaque  lenses,  will,  in  the  same  position,  recognise  well-illuminated  coloured  surfaces, 
such  as  bright  red  or  yellow,  or  will  even  discriminate  between  yellow  and  white. 
If,  in  addition  to  this  perceptive  power,  the  iiis  maintains  its  vertical  plane,  the 
pupil  is  round  and  active,  the  cornea  brilliant,  the  consistency  and  movements  of  the 
globe  perfect,  the  surgeon  may  regard  the  cataract  as  suitable  for  operative  treat- 
ment. 

Operations  for  Cataract. 

These  may  be  arranged  under  three  heads, — depression,  solution,  and  extraction, 

1,  In  deiyression,  or  'couching,'  as  it  was  formerly  termed,  the  lens  is  thrust  from 
its  natural  position  down  into  the  vitreous  tumour  behind  the  iris,  in  such  a  manner 
that,  although  still  within  the  eye,  it  may  allow  the  light  to  pass  unimpeded  through 
the  pupil  to  the  retina.     This  method  of  operating  is  quite  abandoned. 

2,  The  operation  by  sohttion  or  absorption  grew  out  of  that  by  depression ;  for 
it  was  found  that,  if,  in  the  attempt  to  depress  the  lens,  it  accidentally  became  much 
broken  up,  the  fragments  gradually  dissolved  and  disappeared. 

3,  In  extraction  the  lens  is  lifted  bodily  out  of  the  eye  through  a  wound  in  the 
cornea, 

operation   by   solution    OB   ABSORPTION. 

I  have  said  that  this  operation  grew  out  of  that  by  depression  ;  and  it  is  only 
surprising  that  some  of  the  older  surgeons,  who  had  been  struck  by  the  manner 
in  which   fragments   of  the   lens,  accidentally   detached    dming  their  attempts  at 
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depression,  became  spontaneously  absorbed,  did  not  earlier  discover  tliat  this  principle 
of  absoi'ption  might  be  applied  to  the  removal  of  the  whole  lens. 

"When  this  pi-inciple  began  to  be  understood,  surgeons  fell  into  the  mistake  of 
supposing  tliat  the  moi-e  completely  the  lens  was  broken  up  at  first,  the  quicker 
would  absorption  go  on ;  and  they  theiefore  endeavoured  to  cut  up  the  whole  lens 
into  fragments,  by  what  was  termed  the  operation  of  discission. 

The  leading  principle  to  be  observed  in  all  operations  for  the  solution  of  a  cataract 
is,  not  to  oppi-ess  the  eye  with  more  broken-up  lens-tissue  than  the  absorbing  power 
of  the  organ  is  capable  of  rapidly  removing.  If  this  rule  be  neglected,  the  numerous 
fragments  act  as  so  many  foreign  bodies;  inflammation  is  set  up  in  the  iris  and 
cornea,  and  then  all  absorption  is  at  once  arrested.  The  conjunctiva  and  sclerotic 
become  injected;  there  is  pain  in  and  around  the  eyeball,  with  intolei'ance  of  light 
and  lacrymation ;  the  aqueous  humour  is  turbid,  and  the  epithelial  surface  of  the 
cornea  dull  and  uneven. 

Operation  on  infants. — The  breaking  up  of  the  lens,  if  carefully  peiformed,  is  so 
devoid  of  danger  that  it  should  by  no  means  be  deferred  on  account  of  the  tender 
age  of  the  child ;  on  the  contrary,  by  operating  early  there  is  a  greater  probability 
of  obviating  those  twitching  movements  of  the  globes  [nystagmus)  which  so  fre- 
quently attend  congenital  cataract.  Of  course,  if  the  infant  were  extremely  puny 
and  ailing,  affected  with  diari'hoea,  or  in  any  way  weakened  by  temporary  derange- 
ment of  health,  the  operation  should  be  deferred  for  a  while,  until  the  health  has 
been  restored  ;  but  it  is  desirable  not  to  wait  until  the  irritation  of  teething  sets  in. 

The  needle  I  prefer  for  most  of  the  operations  on  the  lens  has  a  small  lance - 
shaped  head,  and  the  relative  proportions  of  the  head  and  the  shaft  of  the  instrument 
should  be  exactly  such  as  will  allow  of  the  shaft  playing  with  perfect  freedom  in  the 
aperture  which  the  head  has  made.  If  these  proportions  are  not  accurately  preserved, 
and  the  shaft  is  made  larger,  with  the  view  of  preventing  the  escape  of  the  aqueous 
humour,  it  becomes  wedged  in  the  wound,  and  all  movements  of  the  point  are 
difficult  and  constrained.  A  needle  of  a  larger  size  than  that  used  for  the  ordinary 
operation  on  infants  is  very  useful  in  breaking  up  the  capsular  obstructions  which 
remain  after  the  lens-tissue  has  become  absorbed,  as  the  head  may  be  of  such  a  size 
as  to  allow  of  its  convex  edges  being  made  to  cut. 

All  cataract  operations  are  best  performed  on  patients  lying  down.  Infants  are 
best  secured  by  swathing  them  from  the  chin  to  the  feet  in  a  round-towel.  An 
assistant  steadies  the  head  by  placing  a  hand  on  each  side  of  it ;  the  lids  are  kept 
apart  with  a  spring  speculum,  and  sometimes  it  becomes  necessai-y  for  a  little  fold 
of  the  conjunctiva,  close  to  the  cornea,  to  be  nipped  up  in  a  forceps,  so  as  to  steady 
the  eye.  If  the  operator  contents  himself  with  using  a  single  needle,  he  can  himself 
with  the  other  hand  use  the  forceps ;  but  if  he  prefers  a  mora  complete  laceration  of 
the  lens  by  the  use  of  two  needles  at  once,  which  is  not  advisable,  he  must  of  course 
entrust  the  forceps  to  the  hands  of  a  second  assistant. 

Previous  to  any  needle- operations  for  cataract,  the  pupils  should  be  dilated  with 
a  few  drops  of  solution  of  atropiue,  applied  an  hour  or  so  before. 

The  needle  is  to  be  introduced  through  the  cornea  '  close  to  its  junction  with  the 
sclerotic,  and  carried  on  until  its  point  reaches  the  centre  of  the  pupil.  Then  the 
antei'ior  capsule  is  to  be  freely  lacerated  in  vailous  directions,  and  the  body  of  the 
lens  broken  up. 

If  two  needles  are  used  together,  the  fii'st  should  be  passed  in  until  its  point  reaches 
the  middle  of  the  pupil,  before  the  second  one  is  introduced  through  the  cornea. 

In  an  infant  with  congenital  cataract  both  eyes  may  be  operated  upon  at  once  ; 
but  in  an  adult  the  worse  eye,  if  there  be  any  difference,  should  be  operated  on  first, 
so  as  to  leaA^e  the  patient  one  partially  useful  eye,  while  the  process  of  solution,  with 
the  temporary  loss  of  sight  which  it  involves,  is  going  on. 

^  I  am  assumiDg-  that  all  operatious  for  solution  of  the  lens,  and  for  removal  of  capsule, 
are  to  be  performed  by  kerntonyxis.  Formerlj'  the  needle  was  always  passed  through  the 
sclerotic  {scleronyxis) ;  but  the  operation  through  the  cornea,  allowhig,  as  it  does,  the  point 
of  the  instrumerit  being  always  kept  in  view,  is  evidently  to  be  preferred. 
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After  the  operation  .both  eyes  should  be  kept  closed  by  means  of  a  light  bandage, 
or  strips  of  plaster  on  the  eyelids,  for  twenty-fonr  houi-s,  by  which  time  the  little 
wounds  in  the  cornea  will  have  closed. 

If  the  lens  has  been  effectually  broken  up,  and  the  infant  is  in  good  health,  a  few 
weeks  will  sometimes  suffice  to  insure  the  absorption  of  the  entire  cataract ;  and  the 
capsule,  gradually  retracting  towards  the  periphery,  will  ultimately  form  a  white 
ring  almost  or  altogether  concealed  by  the  iris  when  the  pupil  is  contracted. 

But  it  is  not  always  possible  to  effect  this  complete  dispersion  of  the  cataract  by 
a  single  operation,  and  the  capsule,  enclosing  between  its  layers  a  certain  amount  of 
unabsorbed  lens-tissue,  remains  as  a  chalky-white  disk,  blocking  up  the  pupil  and 
jjreventing  all  useful  sight.  In  such  cases  two  needles  must  be  employed,  and  the 
central  portion  of  the  opaque  membrane  torn  through  to  the  desired  extent ;  or,  in 
some  cases,  it  may  even  be  necessary  to  introduce  the  forceps  through  an  opening 
made  in  the  cornea,  and  extract  the  capsule.  This  latter  proceeding,  however,  should 
never  be  resorted  to  if  a  good  central  opening  can  be  effected  by  means  of  the 
needles  only  ;  for,  in  spite  of  every  precaution,  the  pupillary  edge  frequently  becomes 
adherent  to  the  wound  made  foi-  the  introduction  of  the  forceps  ;  or  else  the  traction 
of  the  ii'is,  to  which  the  capsule  often  adheres,  causes  subsequent  distortion  and 
deformitj'  of  the  pupil,  besides  its  tendency  to  lacerate  the  iris  and  provoke  inflam- 
mation. 

Ojjeration  on  children  and  adidts. — The  cataracts  which  come  before  us  in 
children,  and  in  persons  under  thirty  years  of  age,  are  very  commonly  those  of  the 
congenital  form,  which  had  been  overlooked  during  the  period  of  infancy.  For  it  is 
rare  to  meet  with  instances  in  which  catai'act  begins  to  be  developed  in  childhood,  or 
in  the  early  years  of  adult  life.  The  operation  for  the  solution  of  cataracts  of  this 
kind  is  the  same  as  that  I  have  just  described  on  the  infant,  with  this  important  ex- 
ception— that  in  the  older  subjects  we  must  take  cai-e  not  to  set  up  ii-iitation  in  the 
eye  by  too  extensively  breaking  up  the  lens  at  first ;  least  of  all  must  we  be 
indifferent  to  the  risk  attending  the  accidental  dis])lacement  of  the  lens  into  the 
anterior  chamber,  an  occurrence  which,  as  I  have  said,  may  happen  in  the  infant 
without  any  bad  results. 

In  the  first  operation  on  an  adult,  the  surgeon  should  not  do  more  than  freely 
break  up  the  anterior  capsule  to  an  extent  equal  to  the  area  of  the  pupil  when  not 
under  the  forced  dilatation  of  atropine,  and  disintegTate  the  superficial  portion  of  the 
lens,  without  disturbing  the  niicleus.  This  may  be  done  with  a  single  needle,  the 
spring  speculum  being  used  or  not,  according  to  circumstances.  When  aided  by  a 
skilful  assistant,  the  surgeon  may  often  dispense  with  the  speculum;  but  it  is  usually 
more  convenient  to  employ  it,  and  its  use  will  enable  the  surgeon  to  perform  the 
operation  alone,  if  no  assistant  is  at  hand. 

In  using  the  needle,  the  surgeon  is  always  to  begin  to  act  with  the  point  upon 
the  centi  al  portion  of  the  lens ;  and  in  all  subsequent  operations  he  is  to  work  from 
the  centre. 

If,  instead  of  beginning  to  attack  the  lens  at  the  centre,  the  surgeon  uses  the 
needle  at  I'andom,  and  breaks  up  the  lens  at  the  cu'cumference,  he  will  probably  set 
loose  some  portions  of  capsule,  which  will  afterwards  wave  to  and  fro  in  the  pnpil, 
and  be  a  most  serious  impediment  to  the  final  success  of  the  case. 

After  the  operation  both  eyes  must  be  kept  closed  for  twenty-four  hours,  at  the 
end  of  which  time  the  needle- wound  is  usually  united,  and  the  aqueous  chamber 
refilled.  From  the  second  day  it  will  only  be  necessary  to  close  the  operated  eye, 
and  after  a  few  days  a  shade  may  be  substituted,  and  then  that  may  be  laid  aside  for 
a  pair  of  tinted  glasses.  The  day  after  the  operation  atropine  should  be  reapphed, 
and  its  use  continued  so  long  as  any  sclerotic  redness  remains,  or  so  long  as  the 
swollen  and  macerated  lens  threatens  to  press  upon  the  iris.  Day  by  day  the  white 
flocculent  lens-tissue  continues  to  pass  through  the  opening  in  the  capsule ;  and  if 
the  pupil  is  not  kept  well  dilated,  so  as  to  make  i-oom  for  the  increasing  bulk  of  the 
lens,  the  iris  will  become  inflamed,  and  ^^ain  will  be  set  up  in  the  eye 

No  absolute  rule  can  be  laid  down  as  to  how  often  and  at  what  intervals  it  will 
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be  necessary  to  repeat  the  iieedle-opei'ation.  In  exceptional  cases  I  have  known  a 
single  operation  aujEfice  foi-  the  total  absor-ptiou.  of  the  lens  even  in  an  adult  :  and  in 
a  healthy  infant,  after  completely  breaking  up  the  lenses,  I  have  seen  both  of  them 
wholly  absorbed  at  the  end  of  two  months.  More  commonly,  it  is  necessary  in 
children  and  young  persons  to  repeat  the  disintegration  of  the  lens  a  second  time,  at 
an  interval  of  some  months  after  the  first  operation,  and  a  finishing  touch  with  the 
needle  may  subsequently  be  required  thoroughly  to  clear  the  pu.pil  from  capsvile.  It 
is  impoi'tant  not  to  be  premature  in  performing  this  final  operation  on  the  capsule, 
for  during  the  process  of  absorption  it  undei-goes  so  many  changes  of  position  by 
shrinking,  that  time  should  be  allowed  for  it  to  settle  into  its  permanent  position 
before  the  final  laceration  of  it  is  made. 

It  sometimes  happens  that,  either  on  account  of  the  lens  having  been  too  much 
broken  up  at  once,  or  in  consequence  of  the  absorbing  power  having  been  checked 
by  inflammation,  the  eye  becomes  oppressed  by  the  displaced  fragments  of  lens ;  the 
sclerotic  and  conjunctiva  then  become  injected,  there  is  intolerance  of  light  and 
profuse  lacrymation,  the  iris  becomes  discoloured,  the  aqueous  humours  tu^rbid,  the 
cornea  hazy  and  uneven  on  its  epithelial  surface.  When  these  symptoms  set  in,  the 
eye  will  be  lost  by  inflammation,  unless  it  be  forthwith  relieved  from  the  pressure 
of  the  swollen  lens.  The  lids  being  separated  with  the  spring  speculum,  and  the 
globe  steadied  with  a  forceps,  an  incision  is  to  be  made  in  the  cornea  not  too  close  to 
its  margin,  lest  the  iris  prolapse,  and  through  this  a  small  scoop  or  spatula  is  to  be 
introduced  into  the  anterior  chamber.  The  softer  pulpy  portion  of  the  lens  will 
then  escape  along  the  groove  of  the  scoop,  or  by  the  side  of  the  spatula  when  it  is 
rotated,  or  it  may  be  sucked  out  through  a  tube ;  and  if  this  operation  has  been 
resorted  to  in  time,  an  eye  which  had  presented  all  the  phenomena  just  described  may 
be  speedily  restored  to  a  healthy  state,  and  that  portion  of  the  lens  which  has  been 
left  in  situ  will  steadily  undei-go  complete  solution. 

"When  a  perfectly ^iftwc^  cataract,  or  one  which  has  to  a  very  great  extent  under- 
gone the  fluid  change,  is  operated  on  with  the  needle,  it  almost  invariably  happens 
that  distressing  nausea  and  violent  vomiting  set  in  immediately  ;  and  in  some  cases 
I  have  known  this  state  of  sickness,  attended  with  intense  neuralgia,  to  continue  for 
twenty-four  or  thirty-six  hours.  As  soon  as  the  capsule  is  punctured  with  the 
needle,  a  puff  of  creamy  fluid  takes  place  into  the  anterior  chamber,  and  a  farther 
escape  of  this  fluid  conceals  the  iris  from  view.  If  nothing  farther  is  done,  the 
distressing  sickness  is  almost  sure  to  set  in  ;  but  if  the  surgeon  gently  withdraws 
his  needle,  and  immediately  introduces  at  the  same  spot  a  broad  cutting-needle,  or 
the  point  of  a  cataract-knife,  and  rotates  the  blade,  the  whole  of  the  milky  fluid  is 
evacuated,  and  the  sickness  is  wholly  or  to  a  great  extent  averted.  The  nausea  is 
best  combated  by  allowing  the  patient  frequently  to  swallow  small  fragments  of  ice ; 
and  the  neuralgia  in  the  ophthalmic  division  of  the  fifth  nerve  will  probably  yield 
to  the  application  of  chloroform  liniment,  applied  by  means  of  lint  to  the  forehead 
and  temple. 

Operations  on  opaque  capsule. — It  sometimes  happens  that,  in  breaking  up  a 
cataract  with  the  needle,  the  capsule  is  so  effectually  lacerated,  that  it  retracts 
sufficiently  to  leave  the  area  of  the  pupil  unobstructed ;  but  these  are  exceptional 
cases,  and  usually,  after  the  lens-tissue  has  been  wholly  absorbed,  there  remain  some 
portions  of  opaque  capsule,  which  must  be  removed  before  the  cure  can  be  considered 
complete. 

Capsular  obstructions  are  likewise  met  with  after  extraction  of  the  lens ;  and  it 
seems  desirable,  therefore,  to  defer  the  consideration  of  them  until  the  operations  of 
extraction  have  been  described. 

OPERATION    OP   EXTEACTION. 

The  solution  and  absorption  of  a  cataract  in  an  old  person  is  an  extremely  slow 
process,  partly  on  account  of  the  density  and  impermeability  of  the  nucleus  of  the 
lens,  and   partly  in   consequence  of  the  diminished  activity  in  the  ii:iterchange  of 
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material  which  characterises  the  tissues  of  the  body  in  old  age,  so  that  discission  is 
now  never  practised  in  old  people,  in  whom  a  little  more  rapid  removal  cf  the  opaque 
lens,  therefore,  becomes  desirable  ;  and  the  surgeon  will  find  it  preferable,  in  patients 
above  thirty  years  old,  to  have  recourse  to  extraction. 

We  may  group  the  various  forms  of  extraction  under  the  heads  ;  Flap-Extraction, 
Peri2)heTal-linear-ExtraGtion,  and  Scoop-Extradion. 

The  objects  to  be  kept  in  view  are  the  following  :— 

To  make  a  crescentic  opening  in  the  cornea  sufficiently  large  to  afford  an  easy 
exit  to  the  lens.  Freely  to  lacerate  the  anterior  capsule,  so  as  to  allow  of  the  lens 
readily  slipping  through  the  rent  when  pressure  is  made  on  the  globe.  Lastly,  to 
apply  this  pressure  in  such  a  manner  that  the  lens  m.ay  be  made  slowly  to  turn  on 
its  trans vei'se  axis,  and  thus  to  present  its  upper  margin  first  at  the  pupil,  and  then 
at  the  corneal  wound. 

The  pressure  must  be  regulated  with  a  nicety  which  is  hardly  possible  unless  the 
operator  has  the  eyeball  under  his  sole  management.  The  best  position  for  the 
patient,  therefore,  is  to  lie  upon  a  high  couch,  with  his  head  alone  slightly  raised. 

The  patient  being  placed  in  the  manner  described,  the  surgeon,  standing  or  sitting 
behind  him,  raises  the  upper  lid,  placing  his  fingers  against  the  very  edge  of  the 
tarsus,  so  as  to  preveirt  eversion.  An  assistant  draws  the  lower  lid  downwards,  and 
keeps  it  fixed  by  making  pressure  against  the  malar  bone.  He  must  take  especial 
care  to  do  this,  and  not  in  the  slightest  degree  to  press  upon  the  eyeball.  The 
sui-geon  may  control  its  movements  by  allowing  the  tip  of  one  finger  lightly  to  touch 
the  sclerotic  just  above  the  cornea,  while  the  other  rests,  as  lightly,  against  the  inner 
side  of  the  globe.  To  do  this  safely  requires  the  greatest  tact  and  care ;  for,  as  soon 
as  the  knife  has  transfixed  both  sides  of  the  cornea,  all  pressure  must  cease,  and  it 
ought  at  no  time  to  be  greater  than  will  just  suffice  to  enable  the  surgeon  to  make 
his  puncture  and  counter-puncture  with  certainty.  Firm  pressure,  kept  up  till  the 
section  is  completed,  will  almost  inevitably  cause  the  lens  to  be  violently  ejected, 
with  a  gush  of  vitreous  humour.  Instead  of  this,  it  has  now  become  customary  to 
separate  the  eyelids  with  a  speculum,  and  to  steady  and  fix  the  eyeball  by  seizing 
with  a  forceps  the  conjunctiva  and  u.nderlying  fascia  close  to  the  cornea,  near  the 
point  of  counter-puncture. 

The  point  of  the  knife  is  to  be  introduced  on  the  equator  of  the  cornea,  a 
short  distance  in  front  of  its  junction  with  the  sclerotic,  carried  steadily  across 
the  anterior  chamber,  and  brought  out  at  the  corresponding  spot  near  the  inner 
margin  of  the  cornea.  During  this  thrust  the  edge  is  directed  towards  the  upper 
margin  of  the  cornea,  so  that,  when  the  section  is  completed,  a  semi-lunar  flap 
resiilts. 

The  surgeon  must  take  care  to  give  the  knife  a  steady  onward  pressure,  so  that 
the  blade  may  constantly  fill  up  the  wound  it  is  making.  The  utmost  care,  how- 
ever, will  not  always  avail  to  prevent  the  loss  of  aqueous  humou.r ;  for  so  ready 
is  the  fluid  to  spurt  out,  that,  if  the  sides  of  the  knife  be  unevenly  ground,  sufficient 
space  may  exist  between  the  blade  and  the  edges  of  the  wound  to  allow  of  the 
escape. 

When  this  has  occurred,  if  the  iris  should  fairly  come  over  the  edge  of  the  knife, 
the  surgeon  may  disengage  it  by  drawing  the  point  of  one  finger  over  the  cornea, 
from  below  u.pwards,  and  then  making  a  little  pressure  directly  backwards.  In  this 
way  the  iris  may  be  made  to  slip  back  behind  the  edge,  and  by  keeping  up  careful 
pressure  until  the  section  is  nearly  completed,  the  iris  may  be  prevented  from  coming 
forward  again. 

The  operator  may  find  it  impossible  wholly  to  disengage  the  iris  from  the  knife, 
and  a  portion  of  the  upper  margin  of  the  pupil  may  be  cut  away.  This  of  course 
causes  a  slight  bleeding  into  the  anterior  chamber,  which  obscures  a  view  of  the 
parts  during  the  next  stage  of  the  operation,  but  the  lens  usually  escapes  readily 
through  the  artificially  enlarged  pupil,  and,  except  the  deformity,  no  permanent  bad 
result  necessarily  follows  the  accident.  Sometimes,  however,  it  happens  that  a  fold 
of  the  iris  is  cut  through,  so  that  there  results  a  hole  in  the  iris  just  above  the  true 
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pupil.  When  this  occvii's,  the  surgeon  must  at  once  divide  the  strip  of  iris  between 
the  two  apertures,  so  as  to  lay  them  into  one  before  he  proceeds  to  lacerate  the 
capsule. 

As  soon  as  the  corneal  flajD  has  been  completed,  if  the  speculum  is  not  employed, 
and  the  patient  is  not  under  the  influence  of  an  anaesthetic,  the  upper  lid  is  allowed 
gently  to  full,  cai'e  being  taken  that  it  does  not  catch  against  the  edge  of  the  flap 
and  evert  it ;  and  the  surgeon  proceeds  to  the  second  stage  of  the  operation — the 
division  of  the  anterior  capsule. 

After  a  short  pause,  he  again  carefully  raises  the  iipper  lid,  without  making 
pressure  on  the  globe,  and  surveys  the  wound.  If  he  has  made  it  too  small,  he 
must  at  once  enlarge  it,  by  passing  a  short,  narrow,  blunt-ended  knife,  or  the  blade 
of  a  pair  of  scissors,  under  the  flap,  to  the  outer  angle  of  the  wound,  and  carefully 
dividing  the  cornea  close  along  its  mai-gin,  in  a  downward  dii-ection. 

No  difiiculty  should  deter  the  surgeon  from  making  the  wound  sufficiently  large 
before  attempting  to  press  out  the  lens ;  for  if,  while  the  opening  in  the  cornea  is 
too  small,  pressure  be  made  on  the  globe,  the  hyaloid  membrane  wiU  probably  give 
way,  and  allow  a  portion  of  the  vitreous  humour  to  escape  ;  and  immediately  the 
lens,  instead  of  presenting  itself  at  the  section,  sinks  down  into  the  space  left  by  the 
lost  humour. 

When  this  occurs,  the  sui"geon  must  at  once  desist  from  all  pressure  on  the  globe 
and  pass  in  a  fine  sharp  hook  through  the  now  gaping  wound,  and  through  the 
jiupil,  to  the  hinder  surface  of  the  lens,  which  must  be  drawn  out  as  quickly  and  as 
lightly  as  possible.  Sometimes  it  is  better  to  pass  in  a  scoop  instead  of  the  hook ; 
but,  whichever  instrument  is  employed,  it  must  be  placed  behind  the  lens,  which  is 
to  be  kept  well  pressed  against  the  cornea,  otherwise  it  will  be  driven  still  deeper 
into  the  vitreous  humour. 

If  the  surgeon  has  satisfied  himself  that  the  corneal  wound  is  sufiiciently  large  to 
allow  of  the  easy  exit  of  the  lens — and  for  this  purpose  it  ought  to  involve  neai'ly 
half  the  circumference  of  the  cornea — he  next  proceeds  to  lacerate  the  anterior 
capsule.  The  cystitome  is  slipped  under  the  corneal  flap,  care  being  taken  not  to 
entangle  the  point  in  the  iris ;  and  when  its  curve  is  faiily  in  the  pupil,  the  handle 
is  rotated  so  as  to  biing  its  point  against  the  capsule. 

In  tearing  through  the  capsule,  the  surgeon  should  take  care  that  the  rents 
extend  quite  across  the  area  of  the  pupil.  This  laceration  of  the  capsule  requires  a 
careful  eye  and  a  light  hand,  otherwise  the  lens  itself  may  be  displaced. 

The  cystitome  having  been  withdrawn,  with  due  care  against  entangling  it  in  the 
iris,  the  surgeon  proceeds  to  the  last  act  of  the  operation — the  removal  of  the  lens. 

It  is  a  fatal  error  to  suppose  that  this  removal  is  to  be  efiected  by  main  force  ; 
that  the  eye  may  be  squeezed  in  any  direction,  if  only  it  is  squeezed  hard  enough. 
The  real  object  of  pressure  is  to  make  the  lens  first  turn  on  its  ti-ansverse  axis,  so 
that  its  upper  edge  may  become  tilted  a  little  forwards.  To  efiect  this  the  convexity 
of  the  scoop  is  laid  against  the  lower  lid — which  the  assistant  is  not  to  touch  during 
this  stage  of  the  operation — and  gentle  pressure  is  to  be  applied  through  the  lid 
against  the  sclerotic,  or  directly  on  the  sclerotic  if  the  eyelids  are  held  apart  with  a 
speculum  a  little  beneath  the  lowei*  margin  of  the  cornea.  With  the  forefinger  of 
the  hand  which  holds  the  ujjper  lid,  similar  gentle  pressure  is  made  on  the  upj)er 
part  of  the  globe,  just  above  the  section;  and  then,  by  a  carefully-regulated  alter- 
nating pressure  on  these  two  points,  the  lens  is  made  slowly  to  turn  and  present  its 
upper  edge  at  the  pupil.  Coming  in  contact  with  the  cornea,  the  edge  of  the  lens  is 
guided  upwards,  and  begins  to  protrude  at  the  corneal  wound.  It  is  evident  that  as 
soon  as  the  widest  part  of  the  lens  has  passed  through  the  pupil,  the  rest  will  be 
inclined  rapidly  to  follow ;  and  therefore,  if  the  surgeon  does  not  moderate  his  pres- 
sure, the  lens  will  suddenly  start  forward,  and  will  very  pi-obably  be  followed  by  a  gush 
of  vitreous  humour.  According  to  the  size  of  the  corneal  wound,  and  the  degree  of 
superficial  softening  the  cataract  has  undergone,  will  be  the  amount  of  soft  matter 
the  lens  will  leave  behind  in  passing  out  of  the  eye.  A  small  lens  will  perhaps 
escape  entii-e  through  a  large  wound ;  while  if  the  wound   be  small,  and  the  lens 
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bulky  and  mucli  softened  on  its  surface,  a  considerable  quantity  of  lens-matter  will 
remain  in  the  pupil  and  about  the  lips  of  the  wound. 

Quick  union  of  the  corneal  wound,  upon  which  so  much  of  the  success  of  the 
operation  depends,  cannot  take  place  if  any  foreign  matter  be  allowed  to  remain 
between  its  edges  ;  all  soft  lens-matter,  therefore,  which  may  be  sticking  there,  must 
be  carefully  removed  with  the  scoop.  The  iris,  which  very  frequently  protrudes, 
can  be  best  returned  to  its  position  by  means  of  the  small  spatula.  It  is  unwise  to 
dip  again  and  again  into  the  pupil  with  the  scoop  for  the  purpose  of  removing  every 
portion  of  soft  lens-matter.  The  capsule  cannot  be  removed  by  such  means  ;  and  it 
is  to  this  that  the  fragments  very  often  adhere,  and  a  too  free  use  of  the  scoop  is 
very  likely  to  rupture  the  hyaloid  membrane,  and  cause  a  gush  of  vitreous  humour. 

Provided  the  lips  of  the  wound  are  in  pei-fect  apposition,  and  the  iris  in  its  pro- 
per place — which  may  be  known  by  the  central  position  of  the  pupil — the  capsule, 
and  any  very  small  portions  of  entangled  lens  matter,  may  s^afely  be  left  for  future 
removal,  after  the  wound  is  healed  and  all  irritation  passed  away. 

When  a  gush  of  vitreous  humour  takes  place  at  the  moment  the  lens  passes,  the 
surgeon  must  immediately  close  down  the  upper  lid,  lifting  it  over  the  wound  by  the 
eyelashes,  so  as  to  prevent  the  edge  of  the  tarsus  catching  against  the  projecting  flap 
of  cornea.     The  lids  must  at  once  be  closed  with  strips  of  plaster  and  a  bandage. 

Although  cases  in  which  a  small  quantity  of  vitreous  humour  has  been  lost  may 
ultimately  do  well,  a  deformity  of  the  pupil  always  remains.  It  is  large  and  drawn 
up  towards  the  wound,  and  the  iris  forming  the  upper  margin  of  the  pupil  retracts, 
so  as  to  disappear  altogether. 

In  the  foregoing  description  of  the  operation  by  extraction,  I  have  noticed  some 
of  the  accidents  that  are  liable  to  occur  :  but  there  remains  to  be  noticed  one  moi-e 
dangerous  than  all  othei'S,  namely,  hcemorrhage  into  the  vitreous  chamber. 

Although  the  corneal  section  may  have  been  perfectly  well  made,  and  every  due 
precaution  taken,  it  sometimes  happens  that  a  gush  of  vitreous  humour,  usually  of 
watery  consistence,  occurs  at  the  moment  the  lens  escapes  through  the  wound 
"Within  a  few  seconds,  or  at  the  end  of  a  minute  or  two,  the  patient  complains  of 
severe  pain  in  the  eye,  and  blood  appears  oozing  from  between  the  lids.  This  oozing 
does  not  take  place  until  the  whole  cavity  of  the  eyeball  has  become  filled  with 
blood.  In  some  instances,  the  haemorrhage  sets  in  several  hours  after  the  operation. 
Some  diseased  condition  of  the  deep-seated  tissues  must  exist  in  all  these  cases — a 
change  of  structure  in  the  vessels  of  the  choroid,  with  or  without  serous  efi"usion 
between  it  and  the  retina.  I  need  hardly  say  that,  in  all  these  instances  of  hsemor- 
rhage,  sight  is  utterly  lost. 

A  similar  haemorrhage  sometimes  follows  the  removal  of  staphylomatous  pro- 
jections of  the  globe.  As  soon  as  the  prominent  portion  of  the  staphyloma  has  been 
cut  off,  the  peiit-up  aqueous  fluid  and  serum,  and  the  diffluent  vitreous  humour, 
gush  out  at  the  wound  ;  and  this  sudden  removal  of  support  from  the  enlarged 
choroidal  vessels  causes  them  to  give  way.  In  such  cases,  I  have  found  the  whole 
retina  enveloping  the  large  clot  which  had  been  forced  out  of  the  eyeball ;  a  proof 
that  the  blood  which  had  detached  the  retina  must  have  had  its  source  behind  that 
structure,  namely,  from  the  vessels  of  the  choroid.^ 


AFTER-TREATMENT   OF    CASES    OF    EXTRACTION. 

The  prevalent  belief  that  all  operations  for  cataract  are  likely  to  be  followed  by 
'  inflammation,'  and  that  the  great  aim  of  the  surgeon  is  to  keep  this  down,  is  of 
course  unqualified  in  the  popular  mind  by  any  definite  notion  as  to  the  nature  of 
this  '  inflammation,'  why  it  arises,  or  what  parts  of  the  eye  it  involves ;  and  many 
members  of  the  profession,  when  commencing  the  study  of  eye-diseases,  have  equally 
vague  conceptions  of  the  subject.  Let  us,  then,  exarpine  a  little  into  what  takes 
place  in  an  eye  after  flap-extraction  of  cataract. 

^  I  published  two  cases  of  this  kind  in  the  Lancet,  1845,  p.  623. 
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The  cornea  has  been  divided,  by  a  clean  cut,  to  the  extent  of  half  its  circumfer- 
ence; the  aqueous  fluid  has  escaped  ;  the  lens  has  been  gently  squeezed  through  the 
pupil ;  the  iris  is  in  contact  with  the  hinder  surface  of  the  cornea,  the  cut  edges  of 
which  are  in  exact  apposition ;  the  concave  surface  of  the  upper  lid  lies  against  the 
wound,  and  affords  it  support. 

Within  a  few  hours — provided  the  nutrition  of  the  patient's  body  is  in  a  healthy 
gtate — adhesion  takes  place  between  the  cut  edges  of  the  cornea.  As  this  adhesion 
becomes  firm,  the  aqueous  humoin^  is  retained ;  it  once  more  fills  the  anterior 
chamber,  and  defends  the  iris  from  being  pressed  against  the  cornea.  The  slight 
irritation  to  which  the  iris  had  been  subjected,  by  the  passage  of  the  lens  through 
the  pupil,  passes  off,  and  within  a  period  longer  or  shorter,  according  to  the  constitu- 
tion of  the  patient,  the  extra  quantity  of  blood,  which  had  been  affording  reparative 
materinl  to  unite  the  wound,  ceases  to  be  sent  thither,  and  the  cure  is  completed. 

If  the  iris  is  entangled  in  the  wound,  a  mechanical  obstacle  to  quick  union  is 
thereby  established,  and  union  must  take  place  by  a  slower  process,  effused  lym]ih 
agglutinating  the  iris  to  the  cut  edges  of  the  cornea,  and  then  gradually  drawing 
them  together.  If  vitreous  humour  has  escaped  through  the  wound,  its  edges  will 
be  kept  asunder  for  some  time,  but  will  eventually  unite  by  adhesion. 

The  pain  which  not  unfrequently  sets  in  a  few  hours  after  an  extraction  is 
commonly  of  a  neuralgic  kind.  The  patient's  nervous  system  has  been  excited  by 
anxiety  about  the  operation  itself,  or  its  result.  Bleeding  is  snre  to  increase  this 
neuralgia ;  while  a  due  supply  of  digestible  food,  a  small  quantity  of  stimiilus,  or  a 
narcotic,  will  at  once  arrest  the  neuralgia  and  prevent  its  recurrence. 

Extraction  of  cataract  is  an  operation  performed  on  those  who  are  past  the 
middle  period  of  life,  and  one  naturally  expects  to  find  among  them  many  of  those 
conditions  of  feebleness  and  impaired  function  which  are  incident  to  old  age.  No 
doubt  cases  occur  of  an  opposite  kind,  in  which  the  patients  are  plethoric,  over-fed, 
over-stimulated  with  alcohol.  They  require  to  be  '  toned  down,'  and  their  circulation 
brouo-ht  into  a  more  healthy  state,  which  should  be  done  by  regulating  their  plan  of 
livinw  for  several  months  before  the  operation  is  performed. 

As  soon  as  an  operation  of  exti-action  has  been  completed,  and  the  surgeon  has 
satisfied  himself  that  the  flap  is  in  a  proper  position,  he  should  at  once  close  the  eye, 
without  permitting  any  such  trials  of  the  patient's  sight  as  may  safely  be  made  after 
the  removal  of  opaque  capsule,  or  the  formation  of  an  artificial  pupil. 

A  little  square  of  linen  is  laid  upon  the  closed  lids  of  both  eyes,  and  over  this  a 
little  pile  of  cotton-wool,  and  the  whole  is  then  fastened  down  with  a  knitted 
bandage.     Some  sui-geons  also  apply  strips  of  plaster  across  the  lids. 

For  some  hours  after  the  operation  the  patient  should  remain  on  the  couch, 
comfortably  suppoited  with  pillows.  When  in  bed  the  best  position  is  on  the  back ; 
but  this  is  by  no  means  to  be  insisted  on  if  it  becomes  irksome,  or  makes  the  patient 
wakeful.  That  position  is  the  best  which  is  the  most  comfortable,  and  likely  to 
induce  sleep. 

A  narcotic  is  sometimes  needed  on  the  first  night;  and  in  some  persons,  especially 
those  accustomed  to  opiates,  it  may  require  to  be  i-epeated  for  several  nights  in  suc- 
cession ;  but  such  cases  form  the  exception,  not  the  rule.  Loss  of  appetite  is  so  apt 
to  follow  the  use  of  these  drugs,  that  they  should  never  be  given  without  manifest 
necessity.  I  always  prefer  tincture  of  hyoscyamus  to  opium,  as  being  far  less  likely 
to  cause  discomfort  the  next  day  or  to  confine  the  bowels. 

The  patient  is  of  course  to  be  thoroughly  waited  upon,  so  as  to  be  spared  every 
unnecessary  movement  or  exertion.  Tapes  passed  round  the  wrists  and  attached  to 
the  waist  are  a  useful  check  upon  sudden  movement  of  the  hands  during  sleep. 

A  moderate  dose  of  opening  medicine,  given  a  day  or  two  before  the  operation, 
will  obviate  the  necessity  for  teasing  the  patient  with  purgatives  during  the  first  few 
days  succeeding  it.  Old  and  feeble  persons,  especially  those  with  any  heart-disease, 
are  sometimes  seriously  prostrated  by  being  purged  on  the  second  or  third  day  after 
the  operation,  just  when  it  is  so  imj)ortant  that  the  healing  process  should  be  steadily 
advancing. 
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As  regards  diet,  patients  should  not  be  deterred  from  taking  a  nutritious  meal  a 
suitable  time  before  the  operation ;  and  a  moderate  quantity  of  easily-digested  animal 
food  should  be  given  on  each  following  day.  In  respect  of  stimulants,  it  is  impossible 
to  lay  down  any  absolute  rule.  Those  accustomed  to  take  wine,  beer,  or  spirits, 
must  by  no  means  be  wholly  debarred  from  them  at  a  time  when  the  nutrient  power 
of  the  body  is  called  upon  to  form  new  material  for  repairing  a  breach  of  surface. 
In  short,  the  surgeon's  object  must  be  cai'efully  to  regulate  both  food  and  stimulants 
according  to  the  patient's  previous  habits ;  neither  keeping  him  too  high  nor  too  low, 
but  as  near  as  possible  u.p  to  the  ordinary  level  of  healthy  vigour. 

The  daily  cleansing  of  the  lids  requires  caution.  The  lower  lid  and  cheek  are  to 
be  cleansed  with  warm  water,  but  the  upper  lid  is  on  no  account  to  be  touched,  for 
imder  its  shelter  lies  the  corneal  wound,  sudden  pressure  on  which  would  induce 
great  suffering,  and  might  even  cause  the  slightly-formed  adhesion  of  the  flap  to  give 
way. 

The  progress  of  the  wound  towards  healing  is  to  be  judged  of  by  the  condition  of 
the  lid,  and  the  quality  of  the  secretion.  If  the  patient  complains  only  of  an 
occasional  pricking,  or  a  sensation  of  grit ;  and  if  this  can  be  traced  to  the  slight 
involuntary  movements  of  the  wound  against  the  lid  ;  if  this  uneasiness  subsides  day 
by  day ;  if  the  secretion  consists  of  tears  alone,  or  is  mixed  with  a  little  of  the 
natural  conjunctival  mucus ;  and  if  the  skin  of  the  upper  eyelid  retains  its  healthy 
appearance,  and  is  free  from  redness  and  swelling — the  surgeon  may  entertain  the 
best  hopes  that  a  good  union  is  going  on. 

An  increased  feeling  of  grit  in  the  eye,  coming  on  after  the  lapse  of  three  or  four 
days,  and  perhaps  attended  with  neuralgia,  would  lead  the  surgeon  to  suspect  that 
the  section  had  yielded,  and  that  prolapsus  iridis  had  occurred. 

The  most  unfavourable  sign  is  a  bright  redness  and  a  swelling  of  the  upper  lid, 
which  sometimes  appear  on  the  second  or  third  day  after  the  operation,  attended 
with  a  yellow  puriform  discharge.  These  appearances  are  commonly  ushered  in  by 
a  restless  night,  with  headache  and  considerable  de])ression  both  of  body  and  mind. 
"When  the  lid  is  raised,  the  ocular  conjunctiva  is  found  injected,  and  so  oedematous 
that  it  overlaps  the  corneal  margin  (chemosis).  The  cornea  itself  is  throughout 
yellow  and  opaque,  so  that  no  trace  of  iris  can  be  discerned  through  it ;  the  wound 
is  gaping,  and  filled  with  bulging  iris.  Eventually  the  whole  cornea  softens,  the 
flap  sloughs,  and  the  eyeball  shrinks. 

I  have  now  and  then  seen  this  hopeless  state  of  things  come  on  after  an  opei-ation 
which  had  been  perfectly  well  performed,  and  when  the  surgeon  had  every  reason  to 
expect  a  most  successful  result.  In  such  cases  there  has  probably  been  some  de- 
generation of  tissue  in  the  vessels  supplying  the  globe,  and  a  weak  condition  of  the 
heart  itself. 

The  time  that  should  be  allowed  tr>  elapse  after  the  operation,  before  the  eye  is 
examined,  may  vary  according  to  circumstances.  In  a  healthy  patient,  when  there 
has  been  no  pain  in  the  eye,  or  other  bad  symptom,  the  wound  may  be  found  per- 
fectly united  as  early  as  the  third  day  after  the  operation.  But,  as  a  rule,  the  fourth 
day  is  quite  soon  enough  for  an  examination ;  and  whenever  there  has  been  any  loss 
of  vitreous  humour,  so  that  the  healing  process  has  been  retarded,  the  fifth  will  be 
the  earliest  day  on  which  the  eye  can  be  prudently  exposed.  Indeed,  in  an  old  or 
feeble  person,  a  wound  which  on  the  fourth  day  is  going  on  well,  will  be  all  the 
better  for  another  day  of  rest ;  and  it  often  happens  that  a  premature  exposure  sets 
up  irritation,  and,  if  the  union  be  not  firm,  favours  the  subsequent  yielding  of  the 
wound  and.  prolapse  of  the  iris. 

If  redness  of  the  upper  lid,  attended  with  pui-iform  discharge,  comes  on  within 
the  first  two  or  three  days,  the  sui'geon  should  examine  the  eye  just  so  far  as  to  ob- 
tain a  view  of  the  lower  part  of  the  cornea,  and  ascertain  whether  it  is  becoming 
infiltrated  with  pus  :  and  this  may  be  done  without  exposing  the  wound  itself. 

It  would  be  impossible  to  detail  aU  the  appearances  which  an  eye  may  present 
when  first  examined  after  the  operation ;  but  it  may  be  useful  to  describe  some  of  the 
leading  points  which  present  themselves,  both  in  favourable  and  in  unfavourable  cases. 
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1 .  The  cornea  may  be  transparent,  with  the  exception  of  a  little  hazy  line  along 
the  edge  of  the  wound  ;  the  aqueous  humonr  may  ha,ve  been  resecreted,  and  the 
plane  of  the  iris  vertical;  the  pupil  being  either  clear  and  black,  or  filled  with  a 
flocculent  mass  of  capsule  and  lens-matter,  accordingly  as  the  Ions  has  come  out  clean, 
through  a  large  wound,  or  has  rubbed  off  some  of  its  s®ft  cortical  substance  in  passing 
through  a  small  one.  Vision  may  extend  to  the  recognition  of  large  objects,  such  as 
the  fingers  of  a  hand ;  or,  in  consequence  of  the  obstruction  still  remaining  in  the 
pupil,  may  be  limited  to  mere  perception  of  direct  or  refiected  light.  Some  Httle 
i-edness  of  the  sclerotic  and  conjunctiva  will  of  course  be  present  in  every  case,  an 
additional  supply  of  blood  having  been  sent  to  repair  the  corneal  wound. 

The  appearances  above  described  are  most  satisfactory,  and  would  encourage  the 
surgeon  to  look  forward  to  a  successful  result. 

2.  The  eye  may  present  all  the  foregoing  appearances,  with  the  exception  of  the 
iris  being  in  contact  with  the  hinder  surface  of  the  cornea.  This  absence  of  anterior 
chamber  arises  from  one  or  other  of  the  following  causes  ;  either  the  wound,  although 
sufficiently  united  to  keep  the  cornea  in  its  proper  curve,  has  not  become  so  consoli- 
dated as  to  be  perfectly  water-tight,  and  the  aqueous  humour  therefore  escapes  as 
fast  as  it  is  formed ;  or  else  this  fluid,  which  seems  to  be  chiefly  secreted  in  the 
posterior  aqueous  chamber,  may  be  so  pent  up  there  by  the  lens-matter  filling  the 
pupil,  as  to  thrust  the  whole  iris  forwards  against  the  cornea.  In  the  former  case, 
by  keeping  the  eye  closed  for  two  or  three  days  longer,  and  giving  the  patient  a  little 
more  stimulus  or  tonic,  the  wound  wiU  become  consolidated.  In  the  other  case,  the 
iris  will  slowly  recede  as  the  lens-matter  in  the  pupil  becomes  absorbed,  but  perhaps 
will  not  quite  resume  its  vertical  position  until  the  capsule  at  a  later  period  shall 
have  been  broken  through  with  a  needle. 

It  occasionally  happens  that,  although  the  corneal  wound,  when  examined  on  the 
fourth  or  fifth  day,  appears  well  united,  it  subsequently  gives  way  a  little  at  some 
point,  and  allows  a  small  portion  of  the  iris  to  protrude,  so  as  to  cause  slight  dis- 
placement of  the  pupil. 

3.  The  eye  may  be  found  in  the  following  state  :  the  cornea  clear,  the  section 
gapmg,  and  blocked  up  with  iris,  the  latter  having  prolapsed  into  the  wound,  after 
being  adjusted  at  the  operation,  and  no  union  between  the  two  structures  having 
occurred  in  consequence  of  the  feeble  condition  of  the  patient.  In  these  cases  the 
parts  on  the  fourth  day  after  the  operation  may  appear  almost  as  if  the  wound  had 
been  just  inflicted.  Chronic  inflammation  is  sure  to  be  set  up,  and  is  often  attended 
with  neuralgia.  In  non-union  of  this  kind,  it  is  sometimes  good  practice  to  keep  the 
eye  vminterruptedly  closed  for  five  or  six  days  after  the  first  examination,  provided 
the  healthy  appearance  of  the  lids,  and  the  absence  of  puriform  secretion,  give 
assurance  that  the  healing  process  is  advancing. 

4.  Still  more  unfavourable  than  the  appearances  above  described  are  the  follow- 
ing :  in  addition  to  a  gaping  section  and  prolapsus  iridis,  a  cornea  hazy  throughout, 
so  that  the  iris  cannot  be  clearly  discerned ;  the  edges  of  the  wound  thickened, 
opaque,  and  creamy-looking ;  the  sub-conjunctival  tissue  infiltrated  with  serum,  and 
the  conjunctiva  itself  reddened  and  elevated  {chemosis). 

These  local  changes  have  usually  been  ushered  in  with  pain  in  the  eye  and  head, 
restlessness,  and  depression.  Extreme  care  is  necessary  to  treat  a  patient  under  such " 
circumstances.  Narcotics  will  pi-obably  be  required  at  night ;  of  these  hyoscyamus 
is  the  best,  and  bark  and  ammonia  ai-e  almost  sure  to  render  good  service  in  keeping 
up  the  appetite  and  restore  vigour  to  the  flagging  circulation.  The  diet  will  require 
the  most  careful  management,  so  as  to  insure  a  sufficiency  of  nourishment  being  taken 
without  oppressing  the  stomach ;  above  all,  the  regulation  of  the  supply  of  stimulants 
■ — wine  or  beer — will  demand  much  judgment  on  the  part  of  the  surgeon,  so  that  the 
patient's  powers  may  be  raised  and  sustained,  without  causing  irritability  and  subse- 
quent depression.  But  it  will  sometimes  happen,  in  spite  of  care  and  skill,  that  such 
cases  as  these  will  terminate  in  closure  of  the  pupil,  with  wasting  and  softening  of 
the  whole  globe. 

Although  it  is  so  important,  after  the  operation  of  extraction,  to   defend  the 
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patient  from  strong  light  for  several  clays,  there  is  no  necessity  for  closing  shutters 
and  drawing  curtains  closely  round  the  bed,  if  the  patient's  eyes  have  been  bandaged 
in  the  manner  I  have  described.  Yery  moderate  shading  of  the  room  is  then  suiBcient, 
and  thorough  ventilation  is  most  beneficial  j  for  due  aeration  of  the  patient's  blood  is 
essential  to  the  healing  process. 

Prolapsus  iridis.- — If  the  corneal  section,  instead  of  uniting  by  adhesion,  has 
undergone  that  slower  process  of  closure  which  takes  place  when  a  portion  of  iris  is 
interposed  between  the  edges  of  the  wound,  the  prolapsus  continues  for  some  time  to 
be  a  source  of  irritation.  It  should  not,  however,  be  too  hastily  interfered  with ; 
for,  in  healthy  subjects,  it  usually  wastes  and  flattens  down  by  slow  degrees.  Some- 
times, however,  instead  of  diminishing  in.  this  manner,  it  becomes  distended  into  a 
little  vesicle,  in  consequence  of  the  accumulation  of  aqueo;is  humour  behind  it.  If 
the  prolapsus  fills  up  nearly  the  whole  extent  of  the  wound,  the  corneal  flap  may  be 
tilted  forward  in  such  a  manner  as  to  form  an  obtuse  angle  with  the  lower  portion, 
the  base  of  the  flap  being  marked  by  a  transverse  crease,  extending  quite  across  the 
cornea  from  one  angle  of  the  wou.nd  to  the  other.  As  the  process  of  contraction  in 
the  prolapsed  iris  goes  on,  the  edges  of  the  corneal  wound  are  gradually  drawn 
together,  the  transverse  crease  disappears,  and  the  natural  curve  of  the  cornea  is 
eventually  restored. 

If,  however,  instead  of  diminishing,  the  prolapsus  remains  as  a  large  and  pro- 
minent vesicular  projection  several  weeks  after  the  operation,  means  must  be  taken 
to  induce  it  to  contract.  In  many  cases  it  is  sufiicient  to  puncture  it  with  a  broad 
needle.  The  eye  must  then  be  kept  closed  for  a  day  or  two.  Should  the  prominence 
reappear,  it  had  better  be  snipped  oflf  and  the  eyelids  closed  with  a  compress. 

Fistidous  toou7id. — If  a  case  be  not  well  watched  for  several  months  after  the 
operation  of  extraction,  the  wound  may  become  fistulous.  This  is  an  extremely  rare 
occurrence ;  so  rare,  indeed,  as  to  be  unnoticed  by  most  of  the  authors  on  ophthalmic 
surgery. 

These  fistulse  of  the  cornea  are  likely  to  be  overlooked,  on  account  of  their 
extreme  minuteness ;  for  their  aperture  is  sometimes  no  larger  than  the  section  of  a 
human  hair,  and  the  quantity  of  fluid  oozing  out  is  small  in  proportion.  The  fistula 
of  course  allows  a  constant  escape  of  aqueous  humour,  and  the  anterior  chamber 
becomes  obliterated,  the  iiis  lying  in  contact  with  the  cornea.  This  drain  of  aqueous 
humour,  if  unchecked,  seems  to  exert  some  peculiarly  exhausting  influence  upon  the 
eye,  for  in  all  the  cases  I  have  seen  in  which  fistulse  of  the  cornea  had  existed  for 
several  years,  all  iiseful  vision  had  become  extinct. 

There  are  certain  points  connected  with  the  operation  of  flap  extraction  which 
may  seem  to  have  required  notice  before  the  operation  itself  was  described ;  but  it 
appeared  preferable  to  reserve  them  for  later  consideration,  because  they  can  be 
properly  appreciated  by  those  only  who  have  already  made  themselves  acquainted 
with  the  details  of  the  operation. 

Inasmuch  as  extraction  is  performed  upon  persons  more  or  less  aged,  it  must 
often  happen  that  the  constitution  of  such  patients  has  been  damaged  by  various 
forms  of  acute  or  chronic  disease  before  they  come  under  our  care  as  the  subjects  of 
cataract ;  so  that  we  cannot  expect  to  find  them  by  any  means  in  as  favourable  a 
condition  for  undergoing  an  operation  as  those  whom  we  are  in  the  habit  of  treating 
for  many  other  surgical  affections.  There  are,  however,  certain  conditions  which 
would  either  wholly  contra-indicate  extraction  of  cataract,  or  would  cause  us  to 
undertake  the  operation  only  after  the  most  careftd  preliminary  examination,  and 
unusual  precautions  against  the  more  pressing  difficulties  of  the  case. 

1 .  Extensive  heart-disease  is  of  all  complications  the  most  unfavourable  ;  for,  by 
enfeebling  the  supply  of  blood  to  the  peripheral  tissues  of  the  body,  it  lessens  the 
probability  of  a  quick  union  of  the  corneal  wound. 

2.  Violent  cough,  if  occurring  in  suffocative  paroxysms,  would  also  greatly  imperil 
the  success  of  the  operation  :  partly  bv  the  unavoidable  restlessness  and  frequent 
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change  of  posture,  and  partly  by  the  straining  and  shaking  of  the  eye,  which  may 
disturb  the  wound,  and  induce  prolapsus  of  the  iris. 

3.  Fat  and  flabby  pei-sons  have  much  less  reparative  power  than  those  who  are 
thin.  Dry  and  wrinkled,  but  still  vigorous  old  people — siich  as  are  popularly  termed 
'  wiry ' — are  of  all  others  the  best  adapted  to  undergo  extraction. 

4.  Mere  old  age  does  not  contra-indicate  extraction  ;  for  one  occasionally  meets 
with  persons  of  advanced  years  whose  bodily  functions  are  performed  with  sur- 
prising regularity.  Commonly,  however,  the  reparative  power  of  the  cornea  is 
impaired  after  seventy. 

5.  If  cataract  is  equally  advanced  in  both  eyes,  and  both  appear  equally  well 
suited  for  operation,  ought  we  to  extract  both  lenses  at  one  sitting  ]  On  this 
question  much  diflference  of  opinion  exists.  My  own  judgment  is  decidedly  in  favour 
of  operating  on  one  eye  only  at  a  time.  We  learn  much  by  watching  the  progress 
of  a  case  after  operation,  and  often  see  how,  by  this  or  that  precaution,  or  course  of 
treatment,  a  difBculty  or  a  bad  result  might  have  been  avoided.  We  operate,  for 
instance,  on  a  depressible  patient  dm-ing  very  hot  weather,  and  find  him  uttei'ly 
overcome  and  prostrated  by  it,  perhaps  to  such  an  extent  as  to  induce  non-union  of 
the  wound,  or  even  partial  slough  of  the  cornea.  Were  this  to  occur  after  we  had 
operated  on  one  eye  only,  we  should  learn  experience  by  the  result,  and  take  care  to 
select  a  cooler  season  of  the  year  for  operating  on  the  other  eye. 

Or  our  patient  may  have  deceived  us  as  to  his  previous  habits.  He  may  for 
years  have  been  accustomed  to  take  large  quantities  of  stimulants,  and  our  first 
operation  may  have  failed  because  we  had  not  kept  up  his  reparative  powers 
sufiiciently  by  artificial  aids.  Having  learned  the  truth,  too  late  to  save  the  first 
eye,  we  might  be  able,  by  adopting  a  different  plan  of  after-treatment,  to  save  the 
second. 

Without  rmnecessarily  multiplying  illustrations,  I  may  say  that  by  operating  on 
one  eye  at  a  time  we  secure  to  ourselves  the  advantage  of  making  our  first  operation 
a  means  of  invaluable  instruction  with  respect  to  the  second ;  while,  at  the  same 
time,  the  effort  of  nature  in  repairing  a  single  corneal  wound  is  of  course  less  than 
is  required  for  the  repair  of  a  second  wound  of  equal  extent. 

6.  Ought  we  to  operate  when  cataract  is  fully  formed  in  one  eye,  while  the  other 
is  either  free  from  cataract,  or  only  slightly  impaired  by  its  existence  in  an  early 
stage ] 

Exceptional  circumstances  may  make  it  desirable  in  such  a  case  to  operate  on  the 
cataractuous  eye ;  but  in  the  great  majority  of  cases  it  will  be  proper  to  wait  until 
cataract  is  fully  established  in  the  other.  Of  course,  after  the  extraction  of  the 
crystalline  lens,  a  convex  glass  becomes  necessary,  to  compensate  for  that  portion  of 
the  optical  apparatus  of  the  organ  which  has  been  taken  away ;  and  it  is  almost,  if 
not  quite,  impossible  so  to  adjust  any  mechanical  aids  as  to  make  the  operated  and 
the  unoperated  eye  work  well  together.  Each  eye,  taken  separately,  may  be  good  ; 
but  there  is  a  want  of  harmony  between  them  which  can  never  be  reconciled. 

7.  The  last  question  to  b3  considered  is,  whether  any  particular  time  of  the  year 
is  to  be  preferred  for  the  performance  of  extraction  1  As  far  as  the  mere  operation 
itself  is  concerned,  I  know  of  no  period  being  positively  contra-indicated,  except  the 
extremes  of  hot  and  cold  weather.  Severe  cold  acts  unfavourably  on  old  people  by 
retarding  the  cu-culation  of  blood  in  their  capillaries ;  while  extreme  heat  enfeebles 
the  action  of  the  heart,  especially  when  it  happens — as  is  so  common  in  old  age — that 
some  organic  change  has  already  taken  place  in  it.  The  only  time  which  I  systema- 
tically avoid  for  performing  extraction  is  during  the  sultry  weather  which  sometimes 
visits  us  in  July  and  Augtist. 

But  one  has  to  consider  not  merely  the  operation  itself;  the  period  of  complete 
repair  and  convalescence  is  equally  important.  It  is  of  the  utmost  consequence  that 
a  patient  who  has  gone  through  the  confinement  and  the  mental  anxiety  inseparable 
from  so  important  an  operation  as  that  for  cataract,  should  at  the  earliest  possible 
pei'iod  enjoy  the  invigorating  influence  of  change  of  air  ;  and  nothing  tends  so  much 
to  prolong  that  condition  of  chronic  ophthalmia,  which  sometimes  follows  extraction. 
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as  too  long  a  confinement  to  the  sick-room.  A  few  clays  of  careful  exposure  to  the 
fresh  air  during  genial  weather  equally  improves  the  eye  and  the  patient's  general 
health.  It  is,  therefore,  of  importance  so  to  time  the  operation  that  the  period  of 
convalescence  may  coincide  with  the  finer  season  of  the  year ;  and  this  can  only  be 
done  by  choosing  the  spring  and  early  summer  for  the  operation  :  April,  May,  and 
June  are,  therefore,  the  best  months  to  select  for  extraction,  although  the  later 
summer  months  may  be  chosen,  provided  the  weather  be  not  sultry  and  oppressive. 

LINEAR   EXTRACTION. 

This  operation  is  a  modification  of  that  invented  by  Gibson.^  He  advised  that 
soft  cataracts  should  be  freely  broken  up  with  a  needle,  and  that  after  inflammation 
had  subsided — in  three  or  four  weeks — a  small  incision  should  be  made  in  the  cornea, 
and  the  broken-up  lens  removed  with  a  scoop.  As  the  true  principles  which  regu- 
late absorption  of  a  cataract  in  its  natural  position,  when  its  tissue  has  been  carefully 
broken  into  with  a  needle,  became  better  understood,  Gibson's  operation  fell  into 
disuse.  The  fallacy  of  his  procedure  was  revealed  by  the  words  '  after  inflammation 
had  subsided.'  If  by  breaking  up  all  the  lens  at  once  inflammation  was  set  up,  the 
proper  practice  would  have  been  at  once  to  evacuate  the  lens-matter  which  was  the 
cause  of  the  inflammation.  Either  do  this,  or  adopt  the  slower,  but  safe  course  of 
only  disintegrating  the  lens  sufficiently  to  induce  the  absorbing  process,  without 
throwing  the  bulk  of  it  into  the  anterior  chamber  all  at  once. 

The  late  A.  v.  Graefe  modified  Gibson's  operation  ^  in  the  following  manner. 
After  having  dilated  the  pupil  with  atropine,  he  made  a  straight  vertical  incision, 
two,  two  and  a  half,  or  three  lines  long,  through  the  cornea,  not  at  its  margin,  but 
about  a  line  nearer  its  centre.  Such  a  '  linear '  wound,  he  remarked,  would  heal 
more  readily  than  a  flap  wound,  and  would  involve  less  risk  of  j^^'olajysus  iridis. 
Bat,  on  the  other  hand,  a  rectilinear  wound  does  not  gape,  and  it  therefore  requires 
more  manipulation  to  evacuate  the  pulpy  lens-matter.  Through  the  wound  he 
passed  in  a  small  fleam-shaped  cystitome,  and  with  it  broke  up  the  capsule  and  the 
substance  of  the  softened  lens.  Then  a  scoop  was  introduced  into  the  midst  of  the 
pidpy  mass,  the  wound  was  made  to  gape,  by  pressing  the  instrument  against  its 
edge,  and  the  broken-up  lens-matter  escaped  along  the  groove. 

'  Linear  extraction  '  was  not  proposed  by  Graefe  as  a  substitute  for  the  older  flap 
opei-ation.  He  considered  it  to  be  specially  suitable  to  cases  of  fluid  lens,  the  corneal 
wound  being  made  about  two  lines  long ;  or  when  the  lens  was  almost  of  a  pulpy 
consistence,  rather  a  longer  incision  being  then  required.  When  the  lens  had  re- 
tained the  normal  consistence  of  adult  life,  and  still  more  when  in  old  age  it  had 
acquired  increased  hardness,  he  considered  the  operation  contra-indicated. 

In  consequence  of  these  limitations  of  the  operation  being  disregarded,  and  its 
being  appKed  to  cases  of  firm  cataract,  it  fell  into  discredit. 

Removal  of  cataract  by  suction. — In  1847  Laugier  announced  a  quick  and  easy 
method  of  removing  softened  cataracts  by  suction  ;  '  par  aspu^ation,'  as  he  termed  it. 
He  thrust  a  sort  of  cannula  thi-ough  the  sclerotic  into  the  substance  of  the  lens,  and 
then  professed  to  draw  out  the  contents  of  the  capsule  by  means  of  a  piston.  A  less 
dangerous  mode  of  operating  was  soon  afterwards  proposed  by  Blanchet,  who  em- 
ployed a  cannula  and  syringe  somewhat  similar  to  Laugier's,  but  with  the  much 
safer  modification  of  introducing  the  cannula  through  a  wound  in  the  cornea. 
Suction  fell  into  disuse,  until  it  was  revived,  under  a  much  more  delicate  and  skilful 
form,  by  Teale,^  in  1863.  With  two  needles  he  tore  up  the  capsule;  then  made  a 
small  wound  in  the  cornea,  through  which  he  introduced  a  flattened  cannula,  or 
curette,  into  the  body  of  the  lens.  A  flexible  tube  attached  to  the  curette  terminated 
at  the  other  end  in  a  mouth-piece,  and  the  operator  gently  sucked  out  the  softened 

^  Practical  Observations  07i  an  Artificial  Pupil,  with  remarlcs  on  the  Extraction  of  Soft 
Cataracts,  1811. 

^  Archiv  filr  Ophthalmologie,  Bd.  ii.  S.  217,  1855. 
^  Ophthalmic  Hospital  Reijorts,  vol.  iv.  p.  197. 
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lens-matter.  A  syringe  has  sometimes  been  substituted  for  the  tube.  The  reader 
will  at  once  see  that  this  must  needs  be  a  very  delicate  proceeding,  and  that  if  a  too 
great  power  of  suction  be  employed,  serious  mischief  to  various  tissues  of  the  eye 
may  ensue. 

However  applicable  to  the  cataracts  of  adults  suction  may  prove  to  be,  it  is  quite 
uncalled  for  in  the  congenital  cataracts  of  infants,  except  when  time  is  a  great  object, 
and  in  the  course  of  discission  the  lens  swells  much  and  provokes  inflammation.  As 
I  have  already  observed  (p.  89)  a  lens  freely  broken  up,  and  even  to  a  considerable 
extent  displaced  into  the  anterior  chamber,  does  not  at  that  early  age  set  up  irritation  ; 
and  in  a  few  months  every  trace  becomes  absorbed  and  disappears. 


SCOOP    EXTRACTION. 

In  many  cases  of  cataract  it  is  impossible  to  determine  absolutely  to  what  extent 
the  softening  process  may  have  extended,  and  what  amount  of  hard  nucleus  may 
still  remain.  It  often  happened,  therefore,  that  the  surgeon  who  had  commenced 
the  rectilinear  operation  in  the  belief  that  the  whole  lens  was  pulpy,  found  himself 
embarrassed  by  a  firm  nucleus  of  considerable  size.  The  removal  of  this  mass  re- 
quired so  much  mechanical  interference,  that  the  iris  became  bruised  and  injured, 
and  also  fragments  of  lens  might  remain  behind  the  iris  and  set  up  the  most  serious 
irritation.  These  and  other  complications  seem  to  have  led  G-raefe  to  devise  a  mode 
of  operation  whereby  the  iris  might  be  saved  from  injurious  pressure,  and  at  the 
same  time  additional  room  might  be  made  for  removing  even  a  firm  nucleus  through 
a  corneal  wound  smaller  than  that  made  in  an  ordinary  flap  extraction.  The  resiilt 
of  these  attempts  was  the  operation  of  scoop  extraction. 

And  here  I  would  observe  that,  whatever  may  be  the  final  verdict  which,  after 
more  extended  experience,  may  await  the  operation  of  scoop  extraction,  its  invention 
is  wholly  due  to  Graefe,  who  to  a  great  degree  has  been  deprived  of  the  merit  of 
having  originated  it.  ^ 

There  is  no  doubt  that  one  of  the  chief  causes  of  failure  after  a  well-performed 
flap  extraction,  is  the  occurrence  of  prolapsus  iridis,  and  by  the  iridectomy  proposed 
by  Gi-aefe  all  possibility  of  this  was  of  course  avoided.  At  the  same  time  ample 
room  was  made  for  the  removal  of  a  large  and  solid  nucleus,  and  through  a  less 
gaping  wound  than  the  crescentic  incision  of  flap  extraction.  By  the  use  of  a  scoop 
to  draw  out  the  nucleus,  all  pressure  on  the  globe  was  rendered  unnecessary. 

Scoop  extraction  seems  most  suitable  to  those  catai-acts  which  are  in  an  inter- 
mediate condition  between  the  semi-fluid  state  which  admits  of  a  complete  evacua- 
tion through  a  rectilinear  incision,  and  the  hardness  of  those  in  which  little  or  no 
superficial  change  has  taken  place. 

From  the  diminished  risk  of  escape  of  vitreous  humour,  during  scoop  extraction, 
in  consequence  of  the  smaller  corneal  wound  and  the  absence  of  pressure  on  the  globe, 
the  vomiting  which  so  often  follows  the  use  of  chloroform  is  of  less  consequence  than 
in  flap  extraction  ;  and  therefore  it  may  be  administered  in  operations  with  the  scoop, 
although  in  very  quiet  patients  it  may  not  be  necessary. 

The  lids  being  well  separated  with  a  spring  speculum,  the  surgeon  fixes  the  globe, 
by  nipping  up  a  fold  of  ocular  conjunctiva  below  the  cornea.  He  then  passes  in  a 
lance-knife  at  the  upper  edge  of  the  cornea  close  to  its  junction  with  the  sclerotic.^ 
Next  a  forceps  is  passed  in  at  the  wound,  a  portion  of  iris  seized,  drawn  out,  and 
cut  oS".  The  cystitome  is  then  used  to  lacerate  the  anterior  capsule,  which  should 
be  done  to  the  full  extent  of  the  now  enlarged  pupil.  Lastly,  the  scoop  is  insinuated 
behind  the  upper  edge  of  the  lens,  and  carried  on  until  the  end  of  the  instrument 
has  passed  just  beyond  the  lower  edge.     The  entire  lens  is  then  gently  drawn  out. 

^  The  operation  was  very  fully  described  by  liim  in  the  fifth  volume  of  the  Archiv  fur 
Ophthalmologie ,  pp.  158-173,  1859. 

^  In  his  first  description  of  the  operation,  Graefe  advised  that  the  cornea  should  he 
incised  at  its  outer  edge  ;  hut  the  deformity,  and  other  disadvantages  resulting  from  an 
over-large  and  misshapen  pupil,  are  better  obviated  by  making  the  incision  upwards. 
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This  sliding  of  tlie  scoop  behind  the  lens  is  the  act  of  the  operation  which  requires 
the  most  care,  for  by  rudely  thrusting  the  instrument  too  much  backwards,  its  point 
might  be  made  to  break  through  into  the  vitreous  humour.  The  surgeon  must  bear 
in  mind  the  convexity  of  the  hinder  face  of  the  lens,  and  give  to  the  scoop  a  corre- 
sponding curved  sweep. 

It  will  depend  upon  the  degree  of  softening  which  the  surface  of  the  lens  has 
undergone,  how  much  pulpy  lens-matter  will  remain  behind  after  the  nucleus  has 
been  drawn  out.  As  much  of  this  pulp  as  can  be  got  away  without  risk  of  breaking 
into  the  vitreous  humour  should  be  removed  ;  but  provided  no  solid  nodules  remain, 
the  surgeon  need  not  be  over-anxious  to  get  out  every  particle  of  soft  matter.  Each 
re-introduction  of  the  scoop  tends  in  some  degree  to  iiiitate  the  edges  of  the  corneal 
wound,  and  there  is  always  the  risk  I  have  adverted  to  of  breaking  through  with 
the  instrument  into  the  vitreous  humour.  The  corneal  incision  being  left  clear  of 
any  lens-matter,  the  bandage  may  be  applied  over  both  eyes,  as  after  flap  extraction. 

On  examining  the  eye  for  the  first  time,  the  surgeon  will  sometimes  find  that  the 
whole,  or  nearly  the  whole,  of  the  enlarged  pupil  is  filled  with  a  flocculent  or  pulpy 
mass;  but  provided  the  wound  be  united,  and  the  cornea  clear,  this  obstruction  of 
the  pupil  need  not  disquiet  him.  All  will  in  time  become  absorbed,  or  if  any 
considerable  quantity  should  eventually  remain,  it  may  be  cleared  away  by  the  aid  of 
two  needles,  used  in  the  manner  hereafter  described. 

In  most  cases  the  softened  periphery  of  the  lens  is  sufficiently  opaque  to  be  readily 
seen  at  the  time  of  the  operation  ;  but  it  is  sometimes  so  nearly  transparent  as  to  be 
very  difficult  of  detection,  and  it  only  becomes  opaque  and  strikingly  visible  two  or 
three  days  afterwards. 

Although,  from  what  I  have  said,  it  will  be  seen  that  the  two  great  accidents 
which  attend  or  follow  flap  extraction,  loss  of  vitreous  humour  and  prolapsus  iridis, 
may  be  evaded  by  a  carefully  performed  scoop  operation,  let  not  the  reader  suppose 
that  the  latter  mode  is  to  be  regarded  as  '  extraction  made  easy,'  or  that  success  is 
always  to  be  looked  for.  Cases  occur  in  which,  after  the  most  careful  scoop  extraction, 
infiltration  and  softening  of  the  cornea  take  place  ;  oi'  a  more  chronic  foi-m  of  irri- 
tation ends  in  permanent  opacity  of  a  large  portion. 

Graefe's  scoop  operation  with  iridectomy  has  undergone  several  modifications. 
One  consists  in  first  performing  iridectomy,  then  waiting  till  the  corneal  wound  is 
healed,  and  the  anterior  chamber  restored  ;  and  then,  by  a  second  operation,  removing 
the  cataract  with  the  scoop. 

Another  modification  is  as  follows.  A  crescentic  incision  of  the  cornea  is  made, 
and  the  lens  removed,  as  in  ordinary  flap  extraction.  A  forceps  being  then  passed 
in  at  the  wound,  the  iris  is  seized,  drawn  out,  and  cut  ofi",  just  as  in  the  operation  for 
glaucoma;  the  whole  being  done  while  the  patient  is  under  chloroform.^ 

PERIPHERAL     LINEAR     EXTRACTION  ;     MODIFIED     FLAP     EXTRACTION. 

This  operation,  the  latest  form  of  extraction  that  emanated  from  the  fertile 
invention  of  the  kite  A.  von  Graefe,  or  one  of  its  many  modifications,  is  now 
genei-ally  pi-eferred  to  the  older  flap  extraction  just  described.  It  is  frequently  called 
'  modified  linear  extraction  ; '  but,  inasmuch  as  a  considerable  incision  is  made  in  the 
cornea,  and  the  lens  is  brought  oiit  entire,  by  being  pressed  through  the  wound,  the 
procedui'e  certainly  bears  more  resemblance  to  a  flap  extraction  than  either  to  the 
'  linear '  or  its  '  scoop '  modification. 

The  patient  is  brought  under  the  influence  of  chloroform  ;  the  lids  are  separated 
with  a  speculum ;  and  the  eyeball  is  steadied  by  nipping  up  with  a  forceps  a  fold  of 
conjunctiva  below  the  cornea.  The  knife,  which  is  long  and  very  narrow,  is  made 
to  pierce  the  sclerotic  at  about  the  distance  of  a  thii-d  of  a  line  from  its  junction  with 
the  upper  and  outer  part  of  the  coi-nea,  so  that  the  instrument,  as  it  is  thrust  on.  enters 

^  As  much  of  the  success  of  the  scoop  operation  depends  on  the  form  of  the  instrument 
itself,  T  must  hear  testimony  to  the  superiority  of  that  invented  by  Mr.  Critchett,  to  which 
he  has  given  the  name  of  '  vectis.'     {Ophthalmic  Hospital  Reports,  iv.  315,  1865.) 
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the  anterior  chamber  quite  at  its  marginal  angle.  Having  got  the  point  clear  into  the 
chamber,  the  surgeon  thrusts  it  on  for  a  short  distance  downwards  and  inwards,  then 
lowers  the  knife  into  a  horizontal  position,  and  brings  the  point  out  in  the  sclerotic 
at  a  spot  opposite  to  that  of  its  entrance ;  the  edge  of  the  knife,  which  had  been 
kept  upwards,  is  now  to  be  turned  a  little  forwards,  and  the  corneal  section  completed. 
The  wound  now  lies  under  the  still  undivided  conjunctiva;  this  is  then  cut  through 
with  the  knife,  so  as  to  leave  a  little  flap  of  the  membrane  loosely  covering  the 
wound. 

The  next  step  of  the  operation  is  to  remove  the  upper  j)art  of  the  iris  with  forceps 
and  scissors,  to  such  an  extent  as  may  seem  desirable ;  then  the  anterior  capsule  is 
freely  lacerated  with  the  cystitome.  Next  the  curette  is  to  be  laid  upon  the  lower 
part  of  the  cornea,  and  pressed  in  a  direction  upwards  and  backwards,  so  as  to  induce 
the  upper  edge  of  the  lens  to  present  at  the  section,  and  as  the  lens  slowly  advances, 
its  egress  is  to  be  aided  by  the  curette  being  steadily  carried  upwards,  with  gentle 
pressure,  over  the  surface  of  the  cornea  ;  and  if  portions  of  the  soft  periphery  of  the 
cataract  become  detached,  they  are  to  be  helped  on  in  their  upward  course  by 
i-epeating  the  gliding  pressure  with  the  curette.  To  prevent  the  epithelial  surface  of 
the  cornea  from  being  abraded  during  these  movements  of  pressure,  Graefe  advised 
that  the  curette  should  be  made  of  vulcanite  instead  of  silver. 


OPERATIONS    ON    OPAQUE    CAPSULE. 

I  have  elsewhere  alluded  to  the  statements  of  Stellwag  and  others  respecting  the 
so-called  opacities  of  the  capsule  (p.  82).  Surgically  speaking,  it  matters  not 
whether  the  capsule,  which  remains  in  the  ptipil  after  various  forms  of  cataract 
operations,  be  in  its  very  substance  opaque,  or  whether  it  be  only  coated  with  opaque 
material.     It  obstructs  vision  and  must  be  removed. 

After  the  lens  has  been  got  rid  of  by  solution,  the  anterior  and  posterior  portions 
of  the  capsule,  which  have  been  broken  through  at  the  centre,  retract  and  form,  a 
white  ring,  which  is  often  wholly  concealed  when  the  iris  is  in  its  natural  condition, 
only  becoming  visible  when  the  pupil  has  been  artificially  dilated.  Sometimes  a 
band  or  two  may  stretch  across  the  pupillary  area. 

After  exti-action  also,  it  commonly  happens  that  the  shreds  of  torn  capsule  form 
a  delicate  film,  blocking  up  the  pupil ;  and  if  any  slight  degree  of  iritis  has  followed 
the  operation,  this  film  may  be  made  additionally  dense  and  visible  by  exudation  of 
lymph.  Even  when  the  area  of  the  pupil  looks  black  and  clear,  some  months  after 
extraction,  the  surgeon  should  endeavour  to  keep  the  patient  in  view  :  for  perhaps 
at  the  end  of  a  year  or  so  a  filmy  membrane  will  be  found  stretching  across  the  pupil, 
so  delicate  as  to  be  detected  only  after  the  closest  scrutiny,  and  with  the  aid  of  con- 
centrated light ;  and  yet  the  existence  of  this  film  will  just  prevent  the  patient  being 
able  to  read.  Short  of  this  point  all  objects  may  be  seen  well,  and  yet,  for  want  of 
tact  and  care  in  detecting  this  slight  obstruction  to  vision,  the  surgeon  may  lose  the 
credit  and  the  satisfaction  of  having  performed  a  first-rate  operation. 

In  some  instances,  the  film,  which  forms  many  months  after  extraction,  appears 
to  be  produced  by  an  opacity  of  the  hyaloid  membrane  advancing  towards  the  plane 
of  the  pupil  after  the  lens  and  its  capsule  have  been  removed. 

There  are  no  manipulations  which  demand  more  judgment  and  care  than  those 
for  removing  capsular  obstructions.  The  two  chief  points  to  be  observed  are  :  to 
make  the  aperture  in  the  capsule  central,  so  that  it  may  correspond  to  the  axis  of 
vision  ;  and  to  avoid  isolating  any  portions  by  completely  detaching  them  from  the 
rest  of  the  membrane.  Loose  shreds,  when  set  floating  by  unskilful  management, 
are  ever  afterwards  a  source  of  annoyance  to  the  patient.  Above  all,  the  division  of 
the  capsule  is  to  be  made  with  the  least  possible  disturbance  of  the  vitreous  body. 

Every  movement  of  the  needle  should  have  a  definite  object.  It  is  useless  to 
make  random  stabs  and  plunges  at  detached  portions  of  capsule,  in  the  hope  of 
depressing  them  by  some  lucky  hit ;  for  their  buoyancy  will  almost  always  cause 
them  to  return  to  their  former  position  as  soon  as  the  needle  is  withdrawn.     Delicate 
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bands,  tightly  stretched  across  the  pupil,  may  be  divided  in  the  middle,  and  then  each 
half  will  retract  toward  its  fixed  point,  and  leave  the  interval  free. 

When  a  single  needle  is  employed  to  tear  through  a  portion  of  capsule,  it  some- 
times happens  that  the  delicate  membrane  yields  and  stretches,  instead  of  being  torn, 
and,  after  each  attempt,  the  surgeon  is  mortified  at  seeing  it  return  to  its  former 
position.  It  is  in  such  cases  that  it  is  so  eflScacious  to  use  two  needles  at  once,  as 
suggested  by  Bowman.'  There  is  hardly  any  filmy  expansion,  or  hair-like  band, 
that  may  not  by  this  means  be  divided. 

The  lids  being  held  apart  with  a  spring  speculum,  the  surgeon  has  both  hands  at 
liberty,  and  he  separately  introduces  the  needles  through  the  cornea,  until  their 
points  reach  the  area  of  the  pupil.  He  then,  according  to  the  nature  of  the  obstruc- 
tion, either  makes  in  the  centre  of  the  opaque  membrane  a  small  hole,  and  then 
enlarges  it  by  drawing  the  points  of  the  needle  in  opposite  directions,  or  cuts,  twists, 
or  tears  through  some  band  or  filament  which  had  been  holding  together  the  margins 
of  the  pupil. 

If  the  rules  which  I  have  said  should  guide  the  surgeon  in  effecting  the  absorp- 
tion of  a  cataract  be  strictly  adhered  to,  namely,  to  attack  the  lens  at  the  centre, 
always  working  the  needle  steadily  from  that  point  towards  the  circumference,  and  to 
be  satisfied  with  slow  progress,  without  attempting  to  break  up  a  large  mass  of  lens 
at  the  earher  operations  ;  and  if  he  carefully  avoids  isolating  and  setting  loose  any 
portions  of  capsule,  he  will  rarely  find  it  necessary  to  employ  any  other  instruments 
than  needles  for  obtaining  a  peifectly  clear  pupil. 

But  if  a  case  has  already  been  unskilfully  operated  on,  and  the  needle  used 
roughly  and  without  any  settled  aim,  it  may  happen  that  the  entire  capsule  contain- 
ing some  small  remains  of  white  lens  matter  has  become  ci-umpled  up  and  rolled  into 
an  opaque  mass,  which  is  either  moored  in  the  midst  of  the  pupil  by  two  or  three 
delicate  bands,  or  is  attached  by  a  single  filament,  which  allows  the  mass  of  capsule 
to  float  and  sway  to  and  fro  with  every  movement  of  the  eye.  In  such  a  case  the 
entire  mass  of  capsule  must  be  exti-acted. 

To  effect  this,  an  incision  of  suitable  size  is  to  be  made  thi-ough  the  cornea  near 
its  edge,  and  a  forceps  introduced,  the  points  being  kept  closed  until  they  have 
reached  the  capsule.  This  is  then  seized,  and  withdrawn  by  gentle  traction, 
sufficient  to  make  the  retaining  filaments  give  way. 

The  forceps  used  for  this  purpose  must  be  so  constructed  that,  when  its  points 
are  separated,  the  iris  will  not  fall  between  them.  The  cannula-forceps  best  fulfils 
this  indication. 

Far  from  having  described  in  the  foregoing  pages  all  the  operations  which  have 
hitherto  been  devised  for  the  removal  of  cataract,  my  narrow  limits,  and  still  more  a 
distaste  for  being  a  mere  chronicler  of  minute  difierences  of  procedure,  or  abortive 
attempts  at  originaUty,  have  combined  to  hmit  my  descriptions  to  those  operations 
which  have  been  approved  of  and  practised  by  leading  surgical  authorities,  or  which 
have  in  some  degree  secured  a  reputation  by  retaining  for  a  considerable  period  the 
confidence  of  the  profession.  A  full  account  of  all  the  cataract  operations  invented 
up  to  the  present  time,  with  a  criticism  of  their  relative  value,  would  form  a  work 
almost  as  large  as  the  present  essay.  I  cannot,  however,  dismiss  this  most  important 
subject  of  cataract  without  a  few  observations  on  the  relative  merits  of  the  opera- 
tions which  are  practised  for  its  cure. 

For  cataract  in  children  and  young  persons,  solution  of  the  lens  by  keratonyxis 
if  performed  v/ith  the  cai^eful  precautions  mentioned  at  p.  88,  appears  to  me  to  be 
a  nearly  perfect  operation.  The  natural  ciu-ve  of  the  coi'nea  is  preserved  ;  the  pupil 
remains  central ;  in  short,  all  the  structures  of  the  globe  are  left,  practically  speaking, 
in  theii-  natural  conditions,  except  that  the  offending  lens  is  gone.  The  treatment, 
it  is  true,  extends  over  several  months,  although  in  infants  I  have  seen  all  the  lens 
absorbed  at  the  end  of  a  few  weeks.  But  even  to  a  young  adult,  what  is  the  delay 
of  several  months,  nay,  in  extreme  cases  of  enforced  caution  in  operating,  what  is 

^   Meclico-Chirurgical  Transactions,  1853,  vol.  xxxvi.  p.  315. 


104  DISEASES   OF   THE   EYE. 

the  delay  of  a  year,  when  good  and  lasting  sight  is  eventually  gained,  compared  with 
the  patient's  loss,  when  the  surgeon,  for  the  sake  of  a  rapid  cure,  by  his  over- 
manipulation  or  his  dangerous  activity,  calls  iip  destructive  inflammation  in  the  eye 
he  was  anxious  to  save  1 

Sometimes,  in  the  course  of  the  most  careful  treatment  by  solution,  a  sudden 
disruption  and  displacement  of  the  whole  lens  occurs ;  nothing  but  an  immediate 
incision  of  the  cornea,  and  removal  of  the  irritating  lens-matter,  will  then  save  the 
eye ;  but  this  accident  seldom  happens  if  pi'oper  precautions  have  been  taken  from 
the  first. 

With  regard  to  extraction,  all  surgeons,  I  think,  are  agreed  that,  jjrovided  all 
goes  well,  the  final  result  of  a  good  fla})  operation  is  superior  to  that  of  any  other 
procedure.  In  an  eye  where  all  the  tissues  are  sound  except  the  lens,  such  an 
operation,  skilfully  perfoi'med,  with  careful  after-treatment  until  the  cure  is  com- 
pleted, is  a  real  triumph  of  surgery,  only  to  be  surpassed,  perhaps,  by  the  result  of 
an  equally  perfect  operation  by  solution.  But  then  comes  the  all-important  question, 
Is  all  as  likely  to  go  well  with  the  ordinary  flap  extraction  as  with  some  of  its 
modifications,  or  with  the  scoop  ojDeration  1 

The  one  great  source  of  trouble  after  a  flap  ojDeratiou  is  prolapsus  iridis.  The 
surgeon  may  have  done  his  part  perfectly ;  his  last  look  at  the  eye,  before  he  puts  on 
the  bandage,  may  show  him  the  iris  in  its  proper  position,  with  the  pupil  central, 
and  the  corneal  wound  in  the  closest  apposition.  For  three  or  four  days  after  the 
operation,  the  patient  may  be  quite  comfortable,  and  the  eye  hardly  complained  of; 
and  yet  when  the  surgeon  makes  his  first  examination,  he  may  find  the  section 
gaping,  plugged  with  a  mass  of  iris,  the  pupil  displaced,  or  even  drawn  into  the 
wound.  Speedy  cure  or  a  shapely  eye  are  henceforth  unattainable;  and  the  operator 
must  be  content  if  the  cornea  retains  its  transparency,  and  the  other  tissues  are  not 
too  far  injured  bj^  tedious  inflammation  to  allow  of  sight  being  ultimately  restored 
by  the  formation  of  an  artificial  pupil. 

I  know  that  many  surgeons,  in  discussing  the  perils  incident  to  flap  extraction, 
would  put  forward,  as  one  of  the  greatest  sources  of  danger,  the  largeness  of  the 
corneal  wound,  as  involving  loss  of  vitality  in  the  flap  or  a  slow  process  of  opacity 
in  it.  But  I  do  not  think  that  either  of  these  disasters  is  often  caused  by  the  mere 
length  of  the  incision  :  and,  on  the  other  hand,  a  free  opening  in  the  cornea  allows 
the  lens  to  escape  without  bruising  the  edges  of  the  wound,  and,  what  is  of  still 
more  importance,  without  leaving  behind  it  any  considerable  fragments  of  its  cortical 
portion.  Now  this  latter  circumstance  is  inseparable  from  every  case  in  which  a 
lens  is  forced  to  squeeze  itself  out  through  a  small  aj^ertvire.  In  doing  so  it  must 
scrape  off  more  or  less  of  its  substance,  and  either  these  fragments  remain,  to  set  up 
irritation  in  the  iris,  or  to  insinuate  themselves  into  the  wound,  and  interfere  with 
its  quick  union ;  or  else  they  are  removed  by  too  much  surgical  interference,  too 
frequent  introduction  of  a  scoop,  or  a  suction-curette,  or  a  syringe,  or  by  too  much 
squeezing  and  pi-essing  of  the  eyeball.  Overmuch  manipulation  of  the  eye  is,  I 
think,  the  radical  fault  both  of  the  modifled  flap  extraction  and  of  the  scoop  extraction, 
and,  indeed,  of  most  of  the  attempted  improvements  of  the  flap  operation. 

As  for  loss  of  vitreous  humour,  which,  without  the  slightest  fault  of  the  surgeon, 
sometimes  takes  place  as  soon  as  the  corneal  flap- wound  is  completed,  it  is  equally 
liable  to  occur  during  scoop  extraction,  if  the  scoop  is  allowed  to  pass  too  deeply 
backwards,  behind  the  lens,  so  as  to  rupture  the  hyaloid  membrane ;  and  an  escape 
is  still  more  probable  during  the  squeezing  and  pressure  which  are  inseparable  from 
Grraefe's  modified  flap  operation. 

In  giving  a  preference  to  the  older  flap  operation,  as  being,  u^jon  the  whole, 
preferable  to  the  other  forms  of  extraction,  I  am  quite  aware  how  much  I  am  in- 
fluenced by  the  fact  of  my  having  been  accustomed  to  the  constant  performance  of 
the  former  operation  for  a  period  of  nearly  twenty  years  before  any  modification  of 
it  was  invented.  When  I  tried  the  scoop  operation  in  cases  which  appeared  to  be 
especially  suitable  for  it,  I  found  that,  while  the  most  successful  cases  left  the  patient 
with  a  deformed  and  enlarged  pupil,  and  with  the  optical  annoyance  of  circles  of 
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dispersion,  inseparable  from  that  condition,  I  had  in  less  favoui'able  instances  to 
contend  with  chronic  opacity,  insidiously  invading  the  cornea,  in  patients  whom  I 
had  selected  for  scoop  operation  in  consequence  of  feeble  reparative  powers,  which 
seemed  to  render  dangerous  the  larger  wound  of  a  flap  extraction. 


CHAPTER   XI. 

GLAUCOMA. 

{Plate  II.,  fig.  3.) 

*  Glaucoma  '  is  a  term  which  in  process  of  time  has  acquired  a  meaning  quite 
different  from  that  originally  conveyed  by  it.  Among  the  ancients  '  glaucoma  ' 
signified  opacity  of  the  lens,  and  was  therefore  regarded  by  them  as  a  wholly 
incurable  disease,  inasmuch  as  to  remove  the  lens  from  its  position  would  have  been 
deemed  equivalent  to  displacing  the  very  seat  of  sight.  At  a  later  period  the 
etymology  of  the  word  caused  it  to  be  applied  to  many  cases  of  greatly  impaired  or 
lost  vision  attended  with  fixed  dilatation  of  the  pupil ;  for,  in  such  cases,  the  change 
of  colour  which  the  lens  naturally  undergoes  in  old  age,  and  some  slight  diminution 
of  its  transparency,  combined  to  impart  to  the  light  reflected  from  the  fundus  of  the 
eye  a  greyish  or  drab  colour,  which,  in  descriptions,  was  exaggerated  into  green  ; 
and  much  labour  was  expended  by  ophthalmic  writers,  not  many  years  ago,  in 
attempts  to  explain  the  cause  of  this  so-called  green  or  glaucous  tint.  In  fact,  the 
dull  greyish  reflex,  upon  which  so  much  stress  was  formerly  laid,  may  be  perceived, 
whenever  the  pupils  are  dilated,  in  the  eyes  of  almost  any  old  person  whose  lenses 
are  beginning  to  be  cloudy. 

The  word  *  glaucoma '  has  now  come  to  be  used — without  any  refei'ence  to  its 
etymology,  and  in  a  purely  arbitrary  sense — to  signify  a  disease  gradually  involving 
the  Tnost  important  tissues  of  the  eyeball,  and,  if  left  to  itself,  ending  in  total 
blindness. 

It  is  only  since  the  late  A.  v.  Graefe  drew  special  attention  to  the  subject,  that 
the  important  premonitory  symptoms  of  glaucoma  have  been  estimated  at  their  true 
value.  Long  before  his  time,  the  more  advanced  stage  of  glaucoma,  and  especially 
the  strongly  marked  and  unmistakable  outward  appearances  of  the  disease  in  its 
complete  form,  were  perfectly  familiar  to  the  profession  ;  but  the  connection  between 
this  hopeless  form  of  blindness  and  an  earlier  stage  of  inflammatory  action  was  not 
understood ;  and  the  merit  of  explaining  tliis  connection,  of  showing  how  inevitably 
changes,  apparently  of  no  extreme  urgency,  lead  the  way  to  incurable  loss  of  sight — 
above  all,  the  invention  of  operative  means  for  arresting  these  changes,  and  restoring 
the  eye  to  usefulness — all  this  merit  belongs  to  Graefe. 

I  will  first  notice  the  appearances  of  glau3oma  in  its  complete  stage. 

The  patients  are  mostly  beyond  the  middle  period  of  life. 

They  are  usually  pale  and  unhealthy  in  appearance,  often  showing  that  worn 
expression  which  becomes  impressed  on  persons  who  have  gone  through  much 
suffering. 

The  eyeball,  instead  of  having  the  slight  degree  of  elasticity  natural  to  it  in 
health,  is  remarkably  hard,  giving  to  the  finger  almost  the  sensation  of  a  stone. 

The  sclerotic,  often  marked  with  faint  dusky  patches,  is  traversed  by  large, 
purple,  tortuous  veins,  which  emerge  abruptly,  close  to  the  margin  of  the  cornea. 
Sometimes  there  is  also  a  slightly-marked  vascular  zone. 

The  cornea,  although  it  may  be  sufficiently  ti-ansparent  to  allow  of  the  iris  being 
well  seen,  presents  a  peculiar  unevenness  of  its  epithelial  surface ;  so  that  the  lines 
of  a  window-frame,  instead  of  being  distinctly  depicted  on  the  corneal  surface,  aj^pear 
wavy  and  irregular  :  and  the  reflected  light  is  dull,  like  that  from  a  slightly  steamy 


106  DISEASES   OF  THE   EYE. 

g]ass.     In  some  cases  the  cornea  is  hazy  throughout  its  substance,  and  occasionally 
the  epithelium  is  found  vesicated  in  small  patches. 

If  the  state  of  the  cornea  allows  a  good  view  of  the  iris,  these  two  structures  will 
usually  be  found  in  close  approximation  to  each  other,  the  pupil  being  dilated  to  its 
fullest  extent ;  sometimes  the  pupil  is  less  dilated,  but  irregular.  The  change  in 
the  appearance  of  the  iris  is  very  characteristic.  Its  sharply-defined  fibrous  character 
is  lost,  and  it  assumes  a  peculiar  slate-colour.  Sometimes  the  veins  of  the  iris  are 
svifBciently  enlarged  to  be  distinctly  visible  to  the  naked  eye. 

The  lens  advances  very  near  to  the  cornea,  and  in  cases  of  old  standing  is  opaque. 
Sometimes  this  opacity  has  a  milky  appearance,  with  slight  indications  of  striae,  and 
the  whole  lens  looks  full  and  swollen,  as  if  it  had  undergone  maceration,  and  were 
about  to  burst  its  capsule.  Occasionally  the  divisions  between  the  planes  of  lens- 
fibres  are  very  distinctly  seen.  The  lens  may  vary  much  in  colour,  appearing  greyish 
or  greenish  drab,  dirty  yellow,  or  dull  orange. 

Perception  of  objects  is  wholly  lost ;  sometimes  even  all  perception  of  light. 

An  eye  may  present  all  the  above-mentioned  appearances  in  consequence  of  slow 
disease,  advancing,  with  intervals  of  quiescence,  during  months  or  even  years  ;  or,  on 
the  other  hand,  the  same  appearances  may  be  the  result  of  an  acute  inflammatory 
attack,  coming  on  in  the  most  sudden  manner,  and  within  a  few  days  producing  all 
the  changes  above  noticed,  with  the  exception  of  the  opacity  of  the  lens,  which  takes 
place  more  slowly. 

Mere  inspection  of  an  eye  in  which  glaucoma  is  complete  will  not  enable  the 
surgeon  to  decide  whether  the  morbid  changes  have  been  the  result  of  the  chronic  or 
the  acute  form  of  the  disease. 

I  have  already  alluded  to  the  merit  of  Graefe,  in  having  been  the  first  to  connect 
that  well-known  incurable  condition  of  the  eye,  to  which  alone  the  term  glaucoma 
was  formerly  applied,  with  a  definite  train  of  premonitory  symptoms,  marking  a 
period  during  which  surgical  treatment  might  be  of  service.  These  peculiar  premoni- 
tory symptoms  consist  in  intermittent  attacks  of  dimness  of  sight.  A  patient  perhaps 
sees  well  up  to  the  middle  of  the  day,  then  objects  appear  as  if  involved  in  smoke, 
and  reading  becomes  diflScult  or  impossible.  This  dimness  may  last  for  the  rest  of 
the  day,  and  the  next  morning  it  may  have  quite  passed  off,  to  return  again  in  the 
course  of  a  few  houi's.  This  intermittent  dimness  may  go  on  for  months,  with  little, 
if  any,  external  appearance  of  inflammation ;  in  other  cases,  the  onset  of  dimness  is 
attended  with  slight  redness  and  watering  of  the  eyes.  In  fact,  unless  the  peculiar 
premonitory  symptoms  of  incipient  glaucoma  are  well  undei-stood,  a  case  of  the 
most  serious  kind  may  be  lightly  regarded  as  one  of  unimportant  catarrhal  oph- 
thalmia. 

A  luminous  object,  as  a  candle  or  a  lamp,  appears  surrounded  with  a  halo  of 
prismatic  colours.  The  iris  approaches  the  cornea,  and  the  pupil  is  inactive,  although 
perhaps  not  dilated  ;  and,  unless  the  attack  be  very  slight,  the  svu-face  of  the  cornea, 
instead  of  presenting  a  biilliant  mirror-like  smoothness,  will  appear  slightly  dull,  like 
a  glass  that  has  been  breathed  upon;  so  that  the  lines  of  the  window-frames  will  be 
I'eflected  in  a  faint  and  wavy  form.  This  uneven  and  dull  appearance  of  the  corneal 
epithelium  is  a  very  valuable  diagnostic  mark  in  all  stages  of  glaucomatous  disease, 
and  will  often  arouse  the  suspicions  of  a  careful  observer  in  cases  which  might  other- 
wise be  thought  unimportant.  It  is  invariably  present  in  all  advanced  and  confirmed 
cases  of  glaucoma.  The  premonitory  obscurations  may  persist  for  weeks,  with  occa- 
sional interruptions,  even  for  months;  and  patients  may  be  liable  to  intermittent 
attacks  for  a  year  or  more,  before  any  outbui'st  of  acute  inflammation  occurs. 
Neuralgia  in  the  ophthalmic  division  of  the  fifth  nerve  is  commonly  added  to  the 
other  premonitory  symptoms. 

If  the  eyeball  be  carefully  examined  during  any  period  of  glaucomatous  disease, 
it  will  be  found  in  some  degree  harder  than  natural.  This  hardness  goes  on 
inci-easing,  until,  in  the  last  stage  of  glaucoma,  the  globe  feels  almost  like  a  ball  of 
stone. 

I    know  of  no  instance  in  which  the  tactus  eruclitus  of  the    surgeon  is   more 
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severely  tested  than  in  examining  some  of  these  incipient  cases  of  glaucoma.  The 
same  eyeball  may  suggest  to  two  able  examiners  different  degrees  of  hardness,  or  they 
may  even  disagree  as  to  whether  the  eye  be  abnormally  hard  at  all. 

While  the  patient  gently  closes  the  lids,  the  surgeon  is  carefully  to  apply  the  tips 
of  his  fingers  upon  the  upper  part  of  the  globe,  lightly  pressing  upon  its  coats.  And 
again,  when  the  patient  opens  the  lids  and  looks  upwards,  the  siu-geon  presses  the 
middle  part  of  the  lower  tarsus  steadily  against  the  sclerotic,  just  below  the  cornea, 
and  carefully  notes  the  degree  of  resistance  he  meets  with.  I  need  hardly  say  that 
too  great  softness  of  the  globe  is  as  much  a  mark  of  disease  as  too  great  hardness,  and 
that,  to  discriminate  truly  betv,^een  the  various  degrees  of  what  is  too  hard  and  what 
is  too  soft,  the  surgeon  must  familiarise  himself  with  the  exact  amount  of  firmness 
and  elasticity  indicative  of  a  sound  state  of  the  coats  and  humours  of  the  globe,  by 
means  of  that  careful  fingering  with  repeated  practice  alone  can  give. 

Bonders,  Bowman,  and  others  have  devised  formulse  for  noting  down  the  amount 
of  tension  existing  in  the  globe,  but  the  gradations  are  so  manifold,  that  it  is  barely 
possible  to  tabulate  them  correctly  according  to  any  fixed  plan. 

Rest  of  the  eyes,  careful  attention  to  general  health,  and  iodide  of  potassium 
internally,  I  have  found  to  constitute  the  best  mode  of  treatment  in  this  stage ;  but 
the  patient  must  be  warned  as  to  the  true  significance  of  the  symptoms,  and  as  to 
the  probable  onset  eventually  of  acute  glaucoma. 

It  was  to  the  ophthalmoscopic  appearance  of  the  optic  nerve  and  its  vessels,  in 
all  stages  of  glaucomatous  disease,  that  Giuefe  drew  such  special  attention.  In 
well-marked  cases  the  optic  nerve  appears  concave,  and  the  retinal  vessels,  instead 
of  passing  off  from  their  point  of  emergence  in  a  straight  direction,  to  ramify  on  the 
retina,  begin  by  curving  over  the  edge  of  the  cup-like  depression  at  the  end  of  the 
nerve.'  Yery  slight  pressure  on  the  globe  with  the  finger  causes  visible  pvilsation 
in  the  retinal  vessels ;  or  this  pulsation  may  exist  without  external  pressure. 

In  the  slowly-advancing  early  stage  of  glaucomatous  disease,  the  depression  of 
the  optic  nerve  may  be  so  trifling  as  to  escape  observation ;  but  in  confirmed  cases 
it  is  very  marked.  When  the  disease  has  come  to  a  crisis,  and  acute  glaucoma  has 
set  in,  the  details  of  the  optic  nerve  and  retina  cannot  be  seen  with  the  ophthal- 
moscope, owing,  ■  I  believe,  in  great  part  to  the  condition  of  the  corneal  surface, 
which  produces  irregular  refraction  of  the  rays  of  light.  In  the  advanced  stage  of 
glaucoma  a  dull  red  glow  is  sometimes  all  that  can  be  seen. 

As  disease  goes  on,  the  dimness  of  sight,  instead  of  being  intermittent,  becomes 
permanent,  and  the  field  of  vision  gradually  contracts,  so  that  at  last  the  patient  in. 
viewing  objects  seems  to  be  looking  at  them  through  a  small  hole  in  a  screen. 
Sometimes,  however,  this  narrowing  of  the  field  of  vision  does  not  take  place,  the 
dimness  being  pretty  uniformly  diffused.  By  this  time  other  marked  changes  have 
taken  place  in  the  globe.  It  has  acquired  a  peculiar  stony  hardness ;  the  veins  on 
the  sclerotic  emerge  abruptly  near  the  edge  of  the  cornea  as  thick  purple  trunks  : 
the  pupil  gradually  dilates  until  in  old  cases  the  iris  almost  disappears,  acquiring 
at  the  same  time  a  peculiar  slaty  tint.  Eventually  the  veins  of  the  iris  enlarge,  and 
are  especially  noticeable  as  a  ring-like  plexus  near  the  pupillaiy  margin.  The  lens 
at  last  becomes  opaque,  milky-looking,  and  indistinctly  striated;  it  is  often  of  a 
greyish  drab,  dirty  yellow,  or  dull  orange,  and  marked  with  earthy  streaks  and 
patches.  Its  threefold  division  is  often  very  well  marked,  as  if  by  undergoing 
maceration  in  water,  it  had  swollen  up  and  were  about  to  burst  its  capsule.  By 
this  time  even  perception  of  light  is  usually  quite  lost. 

From  what  I  have  already  stated  as  to  the  various  changes  in  glaucoma,  it  will 
be  understood  that  it  is  by  a  careful  comparison  and  estimate  of  several  morbid 
appearances  taken  together,  that  the  disease  is  to  be  disci-iminated,  and  not  by  the 
presence  of  any  one  distinctive  sign.     If  mere  abnormal  hardness  of  the  globe  be 

^  Plate  II.  fig.  3.  This  is  a  diagram,  not  a  drawing  from  an  individual  case.  It  shows, 
in  a  rough  way,  the  abrupt  curve  of  the  vessels,  the  concave  form  of  the  optic  disc,  and  the 
grey  tint  which  the  latter  sometimes  assumes  in  the  very  advanced  stage  of  true  glaucoma, 
or  of  grey  atrophy  of  the  optic  nerve. 
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assumed  as  the  proof  of  glaucomatous  change,  several  forms  of  inflammation  and 
degeneration  quite  distinct  from  glaucoma  may  be  mistaken  for  that  disease.  A 
*  cupped  '  condition  of  the  optic  nerve  may  simply  be  the  result  of  chronic  wasting. 
Coloured  halos  around  luminous  objects  are  commonly  associated  with  ordinary 
catarrhal  ophthalmia.  But  let  all  these  symptoms  co-exist ;— intermittent  obscura- 
tion of  vision,  prismatic  halos,  fixity  of  the  pupil,  increased  hardness  of  the  globe, 
a  changed  condition  of  corneal  epithelium,  cupping  of  the  optic  nerve — and  the 
diagnosis  becomes  an  absolute  certainty. 

I  have  said  that  the  course  of  the  glaucomatous  process  is  usually  more  or  less 
gradual,  a  longer  or  shorter  pi'emonitory  stage  preceding  the  onset  of  an  acute 
attack ;  but  this  sometimes  comes  on  suddenly,  frequently  in  the  night,  the  patient 
having  gone  to  bed  apparently  well,  and  being  aroused  from  sleep  by  intense 
neuralgic  pain  to  find  himself  all  but  blind.  When  such  an  attack  occurs,  on 
account  of  the  hazy  condition  of  the  corneal  epithelium,  or  some  change  in  the 
vitreous  body,  or  from  both  causes  combined,  the  optic  nerve  and  retina  cannot  be 
discerned,  and  the  ophthalmoscope  only  reveals  a  dull  red  glow  from  the  fundus. 

I'reat^nent  of  glaucoma. — While  cases  of  chronic  glaucoma  which  had  advanced 
to  their  last  stage  were  abandoned  as  wholly  incurable,  and  beyond  all  treatment ; 
those  of  the  acute  form  (under  the  name  of  ophthalmitis  interna,  ophthalmitis 
arthritica,  &c.)  were  formerly  treated  on  antiphlogistic  principles,  pushed  to  the 
severest  extremes  ;  profuse  bleeding,  both  local  and  general,  and  mercury  in  sali- 
vating doses,  being  the  common  means  employed  to  check  the  progress  of  disease. 
Some  practitioners  regarded  gout  as  the  primary  cause,  and,  in  addition  to  depletion, 
employed  colchicum,  or  other  anti-arthritics. 

In  spite  of  every  form  of  treatment,  glaucoma  remained  the  opprohi'ium,  of 
ophthalmic  medicine ;  and  the  announcement,  therefore,  of  its  curability  by  means 
of  an  operation  at  once  attracted  general  attention.  In  1857  Graefe  ^  published  an 
account  of  this  operation  of  '  Iridectomy,'  and  he  also  brought  the  subject  before  the 
Ophthalmological  Congress  which  met  at  Brussels  in  that  year.  An  incision  was  to 
be  made  through  the  cornea,  close  to  the  sclerotic ;  a  considerable  portion  of  the  iris 
was  tlien  to  be  grasped  with  a  forceps,  drawn  out,  and  cut  ofi".  By  this  operation 
the  '  intraocular  pressure,'  which  was  the  cause  of  all  the  phenomena  of  glaucoma, 
would  at  once  be  removed. 

His  operation  is  performed  as  follows.  The  globe  having  been  fixed  with 
a  forceps,  a  lance-knife  is  passed  obliquely  through  the  sclerotic,  about  a  Une  and  a 
half  from  the  spot  where  it  blends  with  the  cornea,  so  as  to  make  a  wound 
penetrating  into  the  anterior  chamber.  An  iris-forceps  is  then  passed  through  the 
wound,  a  fold  of  iris  seized,  drawn  out,  and  then  cut  ofi"  close  to  its  ciliary  attach- 
ment. Graefe  and  others  lay  particular  stress  upon  the  ii-is  being  removed  quite  up 
to  this  point,  but  I  do  not  believe  it  to  be  at  all  essential.  I  have  always  performed 
the  operation  with  a  Beer's  knife,  making,  hi  fact,  a  corneal  wound  Hke  the  upper 
section  for  flap  extraction,  but  on  a  much  smaller  scale.  The  wound  is  a  good  deal 
anterior  to  that  recommended  by  Graefe,  and  passes  through  the  true  cornea,  but 
close  to  its  sclerotic  union.  The  iris,  consequently,  is  not  divided  quite  up  to  its 
ciliary  attachment ;  and  yet  I  have  found  the  result  of  the  operation  just  as  satisfac- 
tory as  that  first  described.  In  acute  glaucoma  the  lens  always  advances  forwards, 
close  up  to  the  cornea,  and  is  therefore  endangered  by  the  thrust  made  with  the 
lance-knife ;  whereas,  in  using  Beer's  knife,  in  the  way  I  have  mentioned,  its  point  is 
always  kept  in  front  of  the  iris  as  it  lies  against  the  projecting  lens.  The  long 
knife  devised  by  v.  Graefe  for  peripheral  linear  extraction  will  be  found  even  more 
convenient  than  a  Beer's  knife.     It  appears  to  me  that,  if  a  peripheral  portion  of  iris 

^  See  bis  essay  in  the  ArcMv  fur  Ophthahnoloyie  (vol.  iii.  p.  456),  entitled  On  Iridectomy 
in  Glaucoma,  and  on  the  Glaucoonatous  Process.  Also  (vol.  iv.  p.  127, 1858),  Farther  Clinical 
Remarks  on  Glaucoma,  Olaucomatous  Diseases,  and  the  Curative  Effects  of  Iridectomy.  These 
two  essays,  together  with  another  On  Coremorphosis  as  aRemtdy  in  Iritis  and  Iridochorioiditis,' 
were  translated,  under  slip-htly  changed  titles,  by  Mr.  J.  Windsor,  and  published  by  the  New 
Sydenham  Society  (vol.  v.  1859). 
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is  removed,  sufficient  to  establish  a  free  communication  between  the  anterior  and 
posterior  chambers  of  the  aqvieous  humour,  the  object  of  the  operation  has  been 
attained.' 

Hancock  recommended  the  following  operation  in  glaucoma,  as  being  greatly 
preferable  to  iridectomy.  The  point  of  a  cataract-knife  is  inserted  at  the  lower  and 
outer  part  of  the  edge  of  the  cornea,  and  carried  in  a  direction  obliquely  downwards, 
dividing  the  sclerotic  to  about  the  extent  of  two  lines,  and  penetrating  through  the 
corpus  ciliare  into  the  vitreous  humour.  The  incision  also  divides  the  attachment  of 
the  iris,  and  the  delicate  fibres  constituting  the  '  ciliary  muscle.'  The  division  of 
these  fibres,  which  I  have  already  spoken  of  as  chiefly  constituting  the  apparatus  for 
changing  the  form  of  the  lens  in  the  act  of  accommodation,  was  regarded  by 
Hancock  as  the  essential  point  of  the  opei"ation,  since  he  believed  their  spasmodic 
contr-action  to  be  the  primary  cause  of  the  phenomena  of  glaucoma. 

In  performing  the  operation  of  iridectomy,  great  care  miTst  be  taken  to  avoid 
wounding  the  lens,  which,  as  I  have  said,  always  projects  towards  the  cornea,  and  is 
sometimes  in  actual  contact  with  it.  This  danger  is  avoided  by  making  the  corneal 
incision  in  the  way  I  have  recommended. 

A  good  deal  of  blood  usually  flows  from  the  cut  iris  into  the  anterior  chamber, 
sometimes  quite  filling  it.  This  blood  soon  becomes  absorbed,  if  the  eye  is  kept  at 
rest,  and  bandaged  with  a  carefully  adjusted  amount  of  pressure,  for  twenty- 
four  hours.  When,  after  this  period,  the  eye  is  examined,  the  cornea  is  found  to  be 
clear,  and  the  peculiar  unevenness  of  its  epithelial  surface  has  given  place  to  the 
normal  mirror-Kke  smoothness. 

The  recovery  of  sight  after  a  well-timed  and  well-performed  iridectomy  is  most 
remarkable,  in  many  cases  almost  amounting  to  the  restoration  of  former  good  vision, 
where  it  has  been  done  before  much  organic  change  has  occurred  in  the  optic  nerve, 
and  where  the  loss  of  vision  mainly  depended  dii-ectly  on  the  excessive  pressure  and 
in  a  minor  degree  on  atrophic  degeneration.  It  is  for  this  reason  that  iridectomy 
gives  better  results  in  this  form  of  glaucoma  associated  with  inflammation  (glaucoma 
cum  ophthalmia)  than  in  the  more  chronic  form. 

Recently  sclerotomy  has  been  advocated  by  some  as  a  substitute  for  iridectomy, 
which  even  sometimes  succeeds  where  iridectomy  has  failed  permanently  to  relieve 
excessive  pressure.  With  a  long  narrow  Graefe's  extraction  knife  an  incision  is  made 
in  the  sclero-corneal  j miction  tangental  to  the  circumference  of  the  cornea.  After 
the  periphery  of  the  anterior-chamber  has  been  transversed  by  the  point  of  the  knife, 
and  a  counter-puncture  made,  some  leave  a  small  bridge  of  sclero-corneal  tissue 
undivided;  others  cut  out  through  this,  but  leave  the  conjunctiva  unsevei'ed. '  The 
tendency  to  prolapsus  iridis  may  be  diminished  by  the  previous  use  of  eserine.  But 
this  drug  is  not  only  of  use  as  a  preliminary  to  iridectomy  ;  it  is  of  the  highest  value 
in  lowering  excessive  intra-ocular  pressure.  A  solution  of  the  sulphate  of  eserine 
(gT.  ii.  to  §j  aq.  dest.)  dropped  at  short  intervals  sevei-al  times  into  the  eye  will  not 
unfrequently  produce  a  decided  remission  of  tension  in  cases  of  acute  glaucoma  cum 
ophthalmia,  and  enable  the  surgeon  to  perform  iridectomy  or  sclerotomy  with  much 
less  risk  of  intra-ocular  haemorrhages.  It  is  scarcely  less  useful  in  the  chronic  forms 
of  the  disease. 

The  precise  rationale  of  iridectomy  as  a  curative  means  still  remains  to  be 
accounted  for;  and  it  must  so  remain  until  we  become  acquainted  with  the  first 
origin  of  glaucoma.  We  speak,  indeed,  of  the  disease  as  consisting  in  '  intra-ocular 
pressure,'  but  why  the  fluid  contents  of  the  globe  are  in  excess,  so  as  to  cause  this 
pressure,  is  unexplained.  We  must  be  satisfied  practically  to  employ  iridectomy  or 
sclerotomy,  without  being  able  to  give  any  clear  theoretical  reason  for  our  procedure, 

^  If  this  view  be  correct,  the  explanation  which  those  who  prefer  Hancock's  operation 
have  offered,  as  accountino-  for  the  beneficial  effect  of  iridectomy,  becomes  inconchisive. 
They  consider  that  the  unintentional  division  of  the  fibres  of  the  ciliary  muscle,  during 
the  performance  of  Graefe's  operation,  and  not  the  removal  of  the  piece  of  iris,  constitutes 
its  real  vakie.  Bat  if  iridectomy,  performed  in  the  way  I  have  recommended,  be  found  as 
effectual  as  when  the  iris  is  removed  quite  up  to  its  ciliary  attachment,  it  follows  that 
division  of  the  ciliary  muscle  can  in  no  way  contribute  to  the  beneficial  result  of  the  opera- 
tion. 
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CHAPTEE   XII. 

DISEASES    OF    THE    LACRYMAL    APPARATUS. 

The  lacrymal  apparatus  comprises  the  lacrymal  gland,  which  secretes  the  tears — the 
puncta  and  canaliculi,  which  convey  them  into  the  lacrymal  sac,  where  they  tempo- 
rarily accumulate — and  the  lacrymo-nasal  canal,  whereby  they  are  finally  conveyed 
into  the  lower  chamber  of  the  nose. 

If  we  consider  the  small  calibre  of  the  canaliculi,  we  can  readily  understand  that 
a  very  slight  degree  of  thickening  in  the  delicate  membrane  which  lines  them,  or  a 
trifling  displacement  of  the  puncta,  can  suffice  to  disarrange  the  mechanism  of  taking 
tip  and  carrying  on  the  tears ;  and  accordingly  we  find  that  watering  of  the  eye 
(epiphora)  is  a  frequent  symptom  in  various  forms  of  conjunctival  inflammation.  It 
also  constitutes  of  itself  a  troublesome  condition,  which  is  constantly  being  brought 
under  the  surgeon's  notice. 

If  the  puncta  are  quite  impervious,  of  coiu'se  the  tears  must  trickle  down  the 
cheek  as  fast  as  they  are  secreted.  A  contraction  or  strictm-e  of  the  puncta  or  cana- 
liculi will  cause  a  less  complete  overflow.  If  the  lacrymo-nasal  canal  be  strictured, 
or  its  ovitlet  obstructed,  the  tears  passing  into  the  sac  will  accumulate  there,  and, 
together  with  the  pent-up  mucus,  form  a  swelling  termed  mucocele.  Unless  relief  is 
obtained,  the  distended  sac  becomes  inflamed,  and  pus  is  formed,  which  eventually 
discharges  itself  through  an  opening  in  the  skin,  constituting  true  fistula  lacrymalis. 
This  term,  however,  is  often  incorrectly  applied  to  abscess  of  the  sac  without  any 
perforation  of  the  skin. 

When  a  case  comes  before  us  in  which  there  is  a  continual  watery  state  of  the 
eye,  our  attention  should  be  at  once  directed  to  the  puncta.  These  apertures,  in  a 
healthy  state,  are  in  contact  with  the  ocular  conjunctiva,  so  that,  to  bring  them  into 
view,  it  is  necessary  to  draw  the  margin  of  the  tarsus  a  little  away  from  the  eyeball. 
If  the  conjunctiva  lining  the  lower  lid  has  become  considerably  thickened  from 
chronic  inflammation,  the  edge  of  the  tarsus  may  be  so  much  everted  as  to  cause  the 
punctum  to  face  upwards,  or  even  dii'ectly  forwards.  In  such  a  position  it  can  no 
longer  take  up  the  tears,  which  accordingly  run  over  the  edge  of  the  lid.  In  extreme 
cases  of  lippitudo  and  chronic  ophthalmia,  the  puncta,  still  retaining  their  natural 
position,  are  sometimes  found  to  be  so  completely  obliterated  that  their  position  can 
no  longer  be  detected. 

If  the  puncta  are  in  their  natural  position,  and  their  openings  appear  unobstructed, 
and  yet  no  tears  can  be  made  to  regurgitate  through  them  when  the  point  of  the 
finger  is  firmly  pressed  against  the  lacrymal  sac,  just  below  the  tendon  of  the  orbicu- 
laris palpebrarum,  we  may  suspect  some  stricture  to  exist  in  the  canaliculi.  We  can 
ascertain  this  only  by  exploring  them  with  a  fine  probe.  This  may  seem  to  be  a  very 
simple  matter  ;  but  it  requires  considerable  care  and  tact,  without  which  much 
serious  mischief  may  result.  The  membrane  lining  the  canals  is  extremely  delicate, 
and  any  want  of  gentleness  in  passing  the  probe  may  tear  the  membi-ane,  and  so 
give  rise  to  fresh  obstruction.  We  must  bear  in  mind  the  abi'upt  turn  which  the 
canal  makes  at  a  short  distance  from  the  punctum.  In  passing  a  pi-obe  into  the 
lower  canaliculus,  the  instrument  should  be  directed  almost  vertically  downwards  for 
about  half  a  line,  and  then  turned  inwards  towards  the  nose,  in  which  direction  it 
will  pass  on,  should  no  stricture  exist,  until  its  point  st7ikes  against  the  inner  wall  of 
the  sac,  where  it  lies  against  the  bone.  During  the  whole  process  of  introducing  the 
probe,  the  tarsi  should  be  kept  on  the  stretch,  by  drawing  outwards  the  external 
canthus. 

Except  to  a  practised  hand,  it  is  often  difficult  to  detect  whether  the  point  of  the 
probe  is  arrested  close  to  the  junction  of  the  canaliculus  with  the  external  wall  of 
the  sac,  or  whether  the  point  has  reached  the  internal  wall.  In  the  former  case  any 
onward  pressure  with  the  instrument   produces  a  slight  dragging  of  the  tarsus ; 
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whereas  contact  of  the  probe  with  the  inner  wall  of  the  sac  not  only  conveys  to  the 
hand  a  peculiar  feeling  of  firm  resistance,  but  at  once  causes  all  movement  of  the 
tarsus  to  cease. 

If  the  canaliculi  be  fou^nd  free  from  stricture,  and  the  sac  forms  a  distinct  promi- 
nence below  the  inner  canthus,  it  is  pretty  certain  there  is  an  obstruction  at  the 
lacrymo-nasal  canal.  If  this  canal  be  perfectly  closed,  while  the  canaliculi  are  free, 
firm  pressure  of  the  finger  on  the  swollen  sac  will  cause  its  contents  to  escape  at  the 
puncta;  but  if  the  canal,  although  narrowed,  be  pervious,  steady  pressure  in  a 
direction  downwards  and  a  little  backwards  may  overcome  the  resistance  of  the 
stricture ;  the  swelling  then  suddenly  yields,  and  the  contents  of  the  sac  pass  into  the 
nose. 

"When  we  consider  that  the  membrane  lining  the  outlet  of  the  lacrymo-nasal 
canal  is  that  common  to  the  chambers  of  the  nose,  we  cannot  be  surprised  that 
catarrhal  inflammation  of  this  membrane  should  be  a  frequent  cause  of  lacrymal 
obstruction.  If  pressure  on  the  sac  suffices  to  empty  its  contents  into  the  nostril, 
the  inconvenience  of  the  partial  obstruction  at  the  outlet  may  be  kept  in  check 
by  the  patient  taking  care  frequently  to  make  this  pressure,  and  to  use  at  the  same 
time  other  means  for  restoring  the  lining  membrane  of  the  sac  as  well  as  that  of  the 
nose  to  a  more  healthy  condition.  But  if  this  pi-essure  is  omitted,  and  the  tears  and 
mucus  are  allowed  to  collect  and  to  distend  the  sac,  this  distension,  under  some 
attack  of  catarrhal  inflammation,  may  suddenly  transform  the  chronic  disease  into 
an  acute  one.  Pain  is  then  felt  in  the  part ;  the  lids  become  red  and  puffy, — -some- 
times assuming  an  erysipelatous  appearance ;  and  the  patient  is  quite  unable  to 
separate  the  tarsi.  The  swollen  sac  feels  hard  to  the  touch,  and  even  slight  pressure 
on  it  is  extremely  painful,  while  it  fails  to  press  out  anything  from  the  puncta. 

These  symptoms  show  that  suppuration  is  taking  place  within  the  sac.  If  the 
case  is  left  to  itself,  the  pus  escapes  by  bursting  through  the  skin,  and  the  opening 
frequently  remains  fistulous,  allowing  the  tears,  which,  have  passed  through  the 
puncta  into  the  sac,  to  trickle  out  upon  the  cheek,  thus  constituting  a  true  fistula 
lacrymalis.  After  all  inflammation  has  passed  away,  and  the  redness  and  swelling 
which  attended  the  formation  of  the  abscess  have  disappeared,  the  fistula  often 
contracts  to  such  a  small  aperture,  that,  were  it  not  for  the  tears  which  slowly  distil 
from  it,  the  opening  would  hardly  be  perceptible.  It  is  about  the  size  of  a  pin-hole, 
and  almost  resembles  one  of  the  puncta  in  minuteness  of  aperture. 

Treatment  of  lacrymal  obstructions. — These  obstructions,  varying  as  they'  do 
from  a  slight  thickening  of  some  portion  of  the  lining  membrane  of  the  sac  or  nasal 
canal,  causing  occasional  watering  of  the  eye,  up  to  a  total  occlusion  of  the  nasal 
canal,  with  displacement  or  stricture  of  the  puncta  and  canaliculi,  cannot  of  course 
all  require  the  same  kind  of  treatment.  Astringent  solutions  of  alum  or  tannin 
may  be  dropped  into  the  corner  of  the  eye,  so  that  they  may  follow  the  coiu-se  of 
the  tears,  and  thus  reach  the  thickened  membrane.  This  object  may  be  facilitated 
by  slitting  up  the  caniculus  in  the  manner  hereafter  to  be  described.  Each  time 
the  drops  are  used,  the  sac  should  be  previously  emptied,  by  pressing  the  point  of 
the  finger  upon  it  in  a  downward  direction.  Should  the  lining  membrane  of  the 
nose  be  in  a  thickened  state,  injections  of  astringent  lotions  into  the  nostril  are  of 
service ;  and  in  all  cases  attention  to  the  general  healtn  and  suitable  tonic  medicines 
are  indicated. 

Warm  water- dressing  should  be  applied  whenever  acute  inflammation  of  the  sac 
sets  in  with  the  symptoms  I  have  described.  This  form  of  applying  warmth  and 
moisture  is,  in  all  affections  of  the  lids  and  parts  about  the  eye,  to  be  preferred  to 
poultices,  as  the  latter  frequently  produce  a  troublesome  form  of  eczematous  eruption. 
Diligent  application  of  water-dressing  for  four-and-twenty  hours  will  frequently 
subdue  acute  inflammation  of  the  sac  to  such  an  extent  that  not  only  do  the  redness 
and  swelling  of  the  lids  disappear,  but  the  thickening  of  the  internal  membrane  gives 
way ;  so  that  gentle  pressure  over  the  sac  suffices  to  empty  its  contents  into  the 
nose,  and  the  case  returns  to  its  chronic  condition.  Should  this  not  be  the  case,  an 
incision  must  be  made  into  the  sac,  and  exit  given  to  the  pus. 
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There  is  hardly  any  form  of  local  disease  which  has  given  rise  to  a  greater  variety 
of  surgical  treatment  than  chronic  distension  of  the  lacrymal  sac,  and  strictm-e  of  its 
nasal  duct.  The  distended  sac  has  been  compressed  by  an  apparatus  of  pads,  adjusted 
by  means  of  springs  and  screws.  The  strictured  sac  or  duct  has  been  subjected  to 
gradual  dilatation  by  means  of  strings  of  catgut,  introduced  through  an  opening 
made  into  the  sac,  and  brought  out  into  the  nostril ;  strings  of  increasing  thickness 
being  used  as  the  canal  would  admit  of  their  passage.  Dilatation  of  the  stricture 
was  at  one  time  attempted  from  below,  by  means  of  curved  sounds,  introduced  into 
the  sac  from  the  nostril  ;  but  these  instruments  were  dilficult  to  introduce,  there 
was  great  risk  of  breaking  with  thtm  some  of  the  fragile  bones  in  the  neighbourhood 
of  the  nasal  duct,  and  they  could  not  reach  a  stricture  situated  high  up  towards  the 
entrance  of  the  canaliculi.  At  one  time  metal  tubes  were  placed  in  the  cavity  of 
the  sac,  which  were  intended  to  be  healed  in,  and  permanently  to  occupy  its  cavity ; 
but  Nature,  disliking  foreign  bodies,  even  when  introduced  by  a  surgeon,  always 
rebelled  against  them,  and  did  her  best  to  dislodge  them,  either  upwards  or  down- 
wards. The  style  maintained  its  ground  longest,  and  formed  the  tdtima  ratio  in 
every  case  of  obstinate  lacrymal  obstruction.  It  was  made  long  enough  to  reach 
from  just  below  the  tendon  of  the  orbicularis  palpebrarum,  where  an  incision  was 
made  into  the  cavity  of  the  sac  to  admit  it,  to  near  the  floor  of  the  nostril.  The 
upper  end  was  furnished  with  a  nail-like  head,  to  support  the  style  in  its  proper 
position ;  and  it  was  intended  that  the  tears,  entering  by  the  puncta  and  canaliculi, 
should  come  into  contact  with  the  piece  of  metal,  and  glide  down  by  the  side  of  it 
into  the  nose.  The  style  was  to  be  taken  out  every  day,  cleansed  and  replaced  ;  and 
at  first  the  cure  appeared  perfect ;  but  patients,  from  timidity,  awkwardness,  or  care- 
lessness, neglected  this  precaution,  the  instrument  was  seldom,  in  some  cases  never, 
removed,  and  eventually  it  became  encrusted  with  earthy  deposit  from  the  tears,  or 
was  consumed  by  oxydation  ;  the  skin  around  the  nail-shaped  head  was  drawn  in, 
and  at  the  same  time  blackened  with  the  sulphuret  of  silver, — in  short,  the  style,  so 
highly  praised  at  first,  became  at  last  a  source  of  annoyance  and  disappointment. 

Bowman  '  suggested  a  very  simple  and  useful  operation,  which,  in  many  in- 
stances, suffices  to  cure  epiphora  resulting  from  contraction  or  displacement  of  the 
puncta,  while  at  the  same  time  it  afibrds  a  ready  access  to  any  obstiuction  that  may 
exist  in  the  course  of  the  sac  or  lacrymo-nasal  canal. 

Suppose  that,  in  consequence  of  chronic  ophthalmia,  or  from  any  other  cause,  the 
lower  punctum  has  become  displaced,  so  that,  instead  of  facing  towards  the  eyeball, 
it  is  directed  upwards  and  forwai-ds ;  the  tears  in  such  a  case  will  run  over  the  edge 
of  the  lid  •  and  the  object  of  the  surgeon  must  be  to  transfer,  as  it  were,  the  dis- 
placed punctum  to  a  position  where  it  can  catch  the  tears  before  they  overflow  the 
border  of  the  tarsus.  The  lid  being  put  upon  the  stretch,  a  fine  grooved  director,  or, 
in  default  of  that,  an  ordinary  punctum-probe,  is  to  be  passed  along  the  whole  course 
of  the  canaliculus,  and  held  firmly  there,  while  a  fine  sharp-pointed  knife  is  run  along 
the  probe,  as  far  as  the  caruncle,  so  as  completely  to  lay  open  the  canal,  and  thus 
extend  its  orifice  backwards  to  the  point  where  the  tears  accumulate.  A  veiy  handy 
little  knife,  with  a  slightly  bulbous  point,  has  been  invented,  with  which  the  canali- 
culus can  be  slit  up  without  the  use  of  any  probe  or  director. 

For  several  days  after  the  incision  has  been  made  through  the  upper  wall  of  the 
canaliculus  a  probe  must  be  passed  along  its  track,  to  prevent  the  lips  of  the  wound 
growing  together.  In  some  persons  it  may  be  necessary  to  use  the  probe  for  ten 
days  or  more  ;  in  other  cases  there  is  hardly  any  disposition  in  the  edges  of  the 
wound  to  unite. 

When  the  overflow  of  tears  depends  simply  on  faulty  position  of  the  punctum, 
this  laying  open  of  the  canaliculus  may  of  itself  effect  a  cure.  In  cases  of  obstruc- 
tion in  the  lacr;ymal  sac  or  its  nasal  duct,  the  incision  aflEbrds  an  easy  access  to  the 
seat  of  stricture. 

Occasionally,  however,  another  complication  exists  in  a  narrowing  of  the  canali- 

'  Medico-Cliinir(jical  Transactions  for  1851,  p.  .3;J8. 
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cuius  just  at  its  point  of  communication  with  the  sac,  which  may  prevent  the  passage 
of  a  probe  sufficiently  large  to  act  upon  the  stricture.  In  such  a  case  a  small 
straight  cannula,  containing  a  lancet-shaped  point,  which  may  be  protruded  or  with- 
drawn by  means  of  a  spring, — in  fact,  Stafford's  instrument  for  dividing  urethral 
stricture,  made  on  a  miniature  scale, — must  be  carried  along  the  canaKculiis,  and 
employed  upon  the  constricted  spot. 

The  probes  for  dilating  strictures  in  the  sac  or  its  canal  must  be  of  various 
degrees  of  thickness,  but  all  sufficiently  strong  to  sustain  the  requisite  amount  of 
pressure  without  bending.  They  are  best  introduced  by  the  surgeon  standing  be- 
hind the  patient ;  and  it  will  be  found  advisable  to  avoid  using  those  of  too  small  a 
size,  as  they  are  of  course  more  likely  than  those  of  a  larger  size  to  catch  in  a  fold  of 
membi-ane,  or  even  to  pierce  the  membrane  covering  the  bony  walls  of  the  canal. 

The  taisus  being  put  on  the  stretch,  the  probe  is  passed  along  the  newly-opened 
canaliculus  until  its  extremity  strikes  against  the  inner  wall  of  the  sac.  Still  keep- 
ing its  extremity  in  contact  with  this  part,  the  probe  is  raised  to  a  vertical  position, 
and  then  carefully  carried  downwards  to  the  seat  of  stricture.  The  canal  inclines 
somewhat  backwards,  and  this  inclination  is  to  be  carefitUy  borne  in  mind.  The 
surgeon  must  feel  his  way  with  the  point  of  the  instrument,  and  be  on  his  guai-d 
against  using  unnecessary  force.  In  cases  of  old  dilatation  of  the  sac,  its  relaxed 
lining  membrane  readily  catches  in  a  fold  against  the  point  of  the  pi-obe,  and  the 
surgeon  must  learn  to  discriminate  between  a  check  arising  from  this  cause,  and  the 
obstacle  encountered  by  the  instrument  becoming  impacted  in  the  consti-icted  laci-ymo- 
nasal  canal.  The  length  of  the  instrument  which  has  been  passed  in,  and  the 
patient's  own  feelings,  will  prove  whether  the  point  of  the  probe  has  entered  the 
nasal  cavity. 

It  sometimes  happens  that,  immediately  after  the  first  passage  of  the  probe,  the 
suigeon  is  able,  by  pressure  over  the  sac,  to  force  all  its  contents  down  into  the  nose  • 
but  if  there  has  been  much  difficulty  in  passing  the  instrument,  the  membrane 
becomes  swollen,  and  will  allow  the  contents  of  the  sac  to  pass  only  after  the  swelling 
has  been  relieved  by  fomentation. 

No  fixed  rules  can  be  laid  down  as  to  the  frequency  with  which  the  probe  is  to  be 
used,  nor  as  to  the  length  of  time  required  for  a  cure.  This  will  vary  from  a  few 
weeks  to  several  months,  and  relapses  frequently  occur  long  after  the  stricture  appears 
to  have  been  completely  overcome.  Too  frequent  use  of  the  probe  will  set  up  irrita- 
tion, and  induce  a  more  abundant  muco-purulent  seci-etion.  When  this  takes  place, 
the  probe  must  be  laid  aside  for  a  week  or  two,  and  fomentation,  with  water-dressino- 
at  night,  be  substituted. 

During  the  whole  course  of  treatment  by  means  of  the  probes,  the  patient  must 
never  neglect  several  times  a  day  to  press  out  the  contents  of  the  sac,  endeavouring 
to  do  this  in  a  downward  direction  ;  or,  if  this  cannot  be  effected,  by  pressure  throuo-h 
the  puncta. 

Those  who  are  about  to  treat  a  case  of  long-standing  lacrymal  obstruction  by  the 
passage  of  probes,  should  clearly  understand  how  much  care,  tact,  and  patience  such 
an  undertaking  requires.  In  consequence  of  the  minuteness  and  delicacy  of  the 
parts  concerned,  the  treatment  of  a  strictui-e  in  the  lacrymo-nasal  duct  demands  even 
greatei"  care  and  skill  than  that  of  a  stricture  in  the  urethra;  and  I  am  sure  that 
those  who  have  seen  much  practice  will  bear  me  out  in  asserting,  that  by  far  the 
greater  part  of  obstinate  and  dangerous  cases  of  the  latter  kind  are  due  to  meddle- 
some surgery  rather  than  to  any  oiiginal  disease. 

The  surgeon  must  bear  in  mind  that  the  walls  of  the  lacrymal  sac  and  duct  are 
composed  of  extremely  brittle  and  fragile  bones,  and  the  rough  introduction  of  a 
probe  may  either  break  some  of  these,  or  tear  away  the  delicate  and  vascular  mem- 
brane which  covers  them.  Besides,  as  the  lacrymo-nasal  canal  is  a  bony  tube  all 
thickening  of  its  lining  membrane  must  take  place  concentrically;  and  therefore  any 
undue  violence,  by  setting  up  inflammation,  is  sure  to  increase  instead  of  lessenino- 
the  cause  of  stricture.  On  these  gi'ounds  the  practice  lately  advocated  of  forcibly 
Vol.  II.  I 
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pushiiig  through  the  obstacle  probes  of  very  large  size,  and  of  cutting  it  in  several 
directions  with  a  strong,  narrow-bladed  knife,  should  not  be  hastily  adopted. 

Even  when  all  possible  care  and  skill  have  been  employed,  the  treatment  of 
stricture  in  the  lacrymal  passages,  by  the  means  just  described,  is  often  extremely 
tedious  ;  for  the  affection  may  be  complicated  with  great  dilatation  of  the  sac,  caries 
of  the  adjacent  bones,  or  false  passages  of  various  kinds,  resulting  from  previous 
mismanagement. 

DacrijolitJi.es. — This  term  has  been  applied  to  certain  concretions  which  are 
sometimes  met  with  in  the  lacrymal  passages,  in  the  canaliculi,  in  the  sac,  or  in  the 
ducts  of  the  lacrymal  gland,  caused  by  the  earthy  salts  contained  in  the  tears 
becoming  deposited  in  the  form  of  a  calculus.  Watering  of  the  eye,  repeated  attacks 
of  inflammation  in  the  sac,  or  swelling  and  suppuration  about  the  canalictilus,  and 
pain  when  the  part  is  pressed  upon,  are  the  more  obvious  symptoms.  A  probe 
carefully  passed  into  the  canaliculus,  or  through  it  into  the  sac,  would  detect  the 
presence  of  the  concretion,  which  must  be  cut  upon,  and  extracted  with  a  scoop  or 
other  instrument. 

Irritation  of  the  lacrymal  passages  is  sometimes  caxised  by  the  intrusion  of  a 
detached  eyelash  into  one  of  the  canaKculi.  In  this  curious  accident  the  hair  enters 
at  the  punctum,  and  passes  on  as  far  as  the  abrupt  bend  which  the  canal  makes  at 
about  a  line's  distance  from  the  orifice.  Here  it  is  arrested  ;  its  point  protruding  to 
a  greater  or  less  extent,  and  irritating  the  caruncle  and  semilunar  fold.  The  symp- 
toms induced  ai'e  a  pricking  and  itching  about  the  inner  canthus,  with  reddening  of 
the  neighbouring  conjunctiva.  If  the  hair  be  short,  its  point  will  protrude  so  little 
as  to  make  it  very  difficult  of  detection;  on  its  withdrawal,  all  irritation  at  once 
ceases. 

DISEASES    OF    THE    LACRYMAL    GLAND    AND    ITS    DUCTS. 

The  works  of  foreign  writers  present  a  formidable  array  of  diseases  affecting  this 
gland,  almost  every  form  of  acute  and  chronic  inffammation,  and  enlargements,  both 
simple  and  malignant,  being  recorded ;  while  our  own  countrymen  appear  to  have 
met  with  but  few  cases  of  the  kind.  My  own  experience  would  lead  me  to  believe 
that,  compared  with  the  other  glandular  structures  of  the  body,  the  lacrymal  gland  is 
very  rarely  the  seat  of  disease.  Its  sheltered  position  beneath  the  projection  of  the 
frontal  bone  guards  it,  to  a  great  extent,  from  external  violence,  and  it  appears  but 
seldom  to  participate  in  the  inflammation  of  neighbouring  tissues. 

One  rare  affection  consists  in  an  accumulation  of  tears  in  one  or  more  of  the 
obstructed  excretory  ducts,  whereby  a  cyst-like  tumoui-  is  formed  in  the  upper  lid 
(^dacryojys),  becoming  very  visible  when  the  lid  is  everted.  If  one  of  these  enlarge- 
ments is  punctured,  without  attention  being  paid  to  the  after-treatment  of  the  case, 
the  opening  is  apt  to  become  fistulous  (daeryops  fistulosus),  the  lacrymal  secretion 
continuing  to  distil  through  a  minute  aperture  in  the  skin.  Such  a  case  may  be 
treated  on  the  same  principle  as  a  fistula  of  the  parotid  gland,  namely,  by  passing 
in  at  the  opening  a  thread,  which,  having  been  carried  through  the  thickness  of  the 
lid,  and  brought  out  at  its  conjunctival  surface,  has  a  small  knot  made  at  one  end. 
This  knot  is  then  drawn  into  the  fistula,  and,  by  continued  traction  of  the  other  end, 
is  made  to  ulcerate  its  way  through  the  conjunctival  surface.  The  tears  being  thus 
diverted,  the  fistulous  orifice  in  the  skin  may  be  closed  by  paring  and  aniting  its 
edges. ' 

Should  the  lacrymal  gland  really  become  the  seat  of  malignant  deposit,  or  should 
it  be  deemed  advisable  to  extirpate  it  on  account  of  chronic  enlargement^  or  for  any 
other  cause,  the  operation  would  be  a  simple  one,  and  would  offer  nothing  worthy  of 
remai'k. 

In  the  only  instances,   three  in   number,  where  I  have  myself  extirpated  the 

^  See  a  well-reported  case  of  dacryops,  by  Hullie,  Ophthalmic  Hospital  Itepnrts,  vol.  i.  p. 
587,  1859.  In  this  instance  a  loop  of  thiead  was  made  to  include  a  certain  portion  of  the 
conjunctiva.  •  .  • 
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gland,  it  was  not  the  seat  of  disease,  bnt  was  removed  to  do  away  witli  the  incon- 
venience of  the  overflow  of  teai-s,  the  puncta  and  canaliculi  having  been  wholly 
destroyed  by  extensive  burns.  In  one  of  these  cases  an  artificial  pupil  I  had  made 
would  have  been  rendered  almost  useless,  in  consequence  of  the  fiooJing  of  the  eye 
with  tears,  had  their  secretion  been  allowed  to  continue.^ 


CHAPTER   XIII. 

DISEASES    OF   THE    EYELIDS. 


So  many  various  tissues  enter  into  the  formation  of  the  eyelids  that  they  must  neces- 
sarily be  liable  to  a  great  variety  of  diseases  ;  but  it  would  be  absurd  to  attempt  a 
description  of  all  the  morbid  conditions  which  they  share  Avith  the  other  portions  of 
the  common  integument  of  the  body. 

The  orbicularis  jjaljyfhrarum  is  subject  to  a  spasmodic  twitching  of  some  of  its 
fibre's,  usually  those  of  the  lower  lid,  producing  a  visible  quivering  of  the  skin, 
popularly  termed  the  '  live-blood.'  To  persons  of  an  irritable  nervous  system  this 
becomes  teashig  from  its  fi-equent  recurrence.  It  is  occasionally  the  result  of  intes- 
tinal irritation,  especially  that  produced  by  ascarides,  when  a  few  doses  of  purgative 
medicine,  followed  up  by  tonics,  usually  suffice  to  put  an  end  to  the  annoyance. 

Epicantlms  is  a  term  applied  to  a  slight  deformity,  sometimes  observed  in 
children,  consisting  iii  a  ci-escentic  fold  of  redundant  skin  at  the  inner  corner  of  each 
eye,  partly  or  wholly  concealing  the  caruncle.  It  is  associated  with  a  depressed  form 
of  the  nasal  bones,  and  if,  in  after  life,  the  bridge  of  the  nose  becomes  more  prom- 
inent, the  fold  of  skin,  to  a  certain  extent,  diminishes,  although  it  never  wholly 
disappears.  EpicanfJius  imparts  to  the  face  an  unpleasant,  Chinese  expression ;  and 
the  only  cure  is  by  pinching  up  and  removing  a  vei-tical  fold  of  skin  on  the  median 
plane,  just  between  the  eyebrows,  and  then  bringing  the  wound  accurfl,tely  together. 

Ptosis,  or  drooping  of  the  upper  lid,  may  exist  in  various  degrees,  producing 
merely  a  slight  deformity,  or  becoming  complete,  so  as  wholly  to  .obstruct  vision.  It 
will  be  spoken  of  under  'paralysis  of  the  third  nerve.'  In  some  cases  of  congenital 
drooping  of  the  lids,  it  is  possible  that  the  levator  palpebrse  muscle  may  be  altogether 
wanting.  Patients  with  this  defect  have  no  posver  of  moving  the  lids  except  by 
calling  into  action  the  occipito-frontalis  muscle.  The  lids  do  not  present  that  trans- 
verse fold  in  the  skin,  which,  in  the  normal  state,  corresponds  to  the  upper  pai-t  of 
the  eyeball,  but  ai-e  smooth  and  iinwrinkled  from  the  eyebrow  to  the  tarsus,  while 
the  forehead  is  furrowed  by  the  frequent  action  of  the  occipito-frontalis. 

The  teims  Entrojnon  and  Ectrojnon  are  respectively  applied  to  the  inversion  and 
eversion  of  the  margins  of  the  lids. 

The  simplest  form  of  entropion  is  that  which  is  occaaonally  met  with  in  children, 
tlie  subjects  of  irritable  ophthalmia,  as  a  residt  of  spasm  of  the  orbiculai'is  palpe- 
brarum. Extreme  intolerance  of  light  induces  this  muscle  to  contract  so  often  and 
so  forcibly  that  at  last  the  lower  tarsus  rolls  over  against  the  globe,  causing  an 
inversion  of  the  eyelashes,  which  greatly  adds  to  the  patient's  distress.  Contractile 
collodion,  painted  on  the  skin  of  the  lower  lid,  draws  the  part  into  a  proper  position, 
and  keeps  it  so  while  siiitable  remedies  are  being  employed  to  subdue  the  original 
disease. 

A  similar  spasmodic  inversion  of  the  lower  lid  happens  to  old  persons,  in  whom 
the  skin  is  relaxed  and  the  tarsus  flaccid.  The  muscular  contraction  is  repeated 
until  at  last  the  lid  becomes  so  rolled  upon  itself,  that  both  the  cilia  and  the  tarsus 
are  completely  hidden,  and  the  border  of  the  lid  appears  to  be  formed  of  common 

^  See  Guide  to  the  Practical  Study  of  Diseases  of  the  Eye,  2nd  edition,  1859,  p.  417. 
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integument.  In  these  cases  of  extreme  inversion  the  irritation  is  really  much  less 
than  when  the  inversion  exists  to  a  slight  degree.  For  in  the  latter  case  the  points 
of  the  cilia  are  brought  into  direct  contact  with  the  ocular  conjunctiva,  while  in  the 
former  case  the  tarsus  rolls  over  so  completely,  that  the  jjoints  of  the  cilia  become 
buried  in  the  fold  of  palpebral  conjunctiva,  and  consequently  do  not  come  into 
contact  with  the  globe  at  all. 

A  far  more  severe  and  obstinate  kind  of  entropion  is  that  which  follows  chronic 
inflammation  of  the  palpebral  conjunctiva,  especially  neglected  or  maltreated  purulent 
ophthalmia.  The  upper  tarsal  cartilage  becomes  so  much  curved  upon  itself,  that 
the  whole  range  of  eyelashes  turns  backwards  against  the  globe.  This  curving  of  the 
tarsus  is  often  aggravated  by  the  long-continued  application  of  solid  nitrate  of  silver 
and  sulphate  of  copper  to  a  granular  conjunctiva.  If  in  such  cases  we  evert  the  lid, 
we  find  a  pale  smooth  cicatrix  occupying  its  deep  concavity.  Partial  or  complete 
inversion  of  the  margin  of  the  lids  may  also  result  from  contraction  of  the  conjunc- 
tiva, following  injury  from  acids,  caustic  alkalies,  or  burns. 

A  great  variety  of  operations  has  been  devised  for  the  cui-e  of  entropion.  In  that 
form,  so  common  in  old  persons,  where  the  inversion  is  owing  to  contraction  of  the 
orbicularis  muscle  acting  upon  a  flaccid  lid,  a  cure  can  usually  be  effected  by 
removing  an  elliptical  portion  of  the  skin  of  the  lid,  together  with  the  subjacent 
fasciculus  of  muscle,  and  then  accurately  uniting  the  wound  with  fine  sutures.  It 
requires  care  exactly  to  calculate  what  quantity  of  skin  should  be  taken  aAvay ;  and 
of  couroe  the  removal  of  too  large  a  portion  would  cause  eversion  of  the  lid,  and  so 
produce  a  deformity  of  the  opposite  kind. 

If  the  tarsal  cartilage  be  so  much  curved  that  removal  of  skin  is  insufficient  to 
draw  the  eyelashes  away  from  the  globe,  recourse  may  be  had  to  an  expedient 
suggested  by  Streatfeild.  The  skin  of  the  lid  being  carefully  dissected  up,  sufficiently 
to  expose  the  convex  surface  of  the  tarsal  cai-tilage,  a  long  narrow  wedge-shaped  slice 
is  cut  out  from  this,  so  as  to  form  a  groove  extending  the  whole  length  of  the  tarsus. 
The  curved  cartilage  thus  becomes  bent  backwards,  as  it  wei-e,  and  the  skin  being 
restored  to  its  position,  is  vinited  along  the  cut  edges  with  a  few  fine  sutures. 

Should  all  these  plans  fail,  and  the  eyelashes  still  irritate  the  globe,  the  whole  row 
must  be  dissected  oflT,  together  with  that  portion  of  the  tarsal  margin  in  which  their 
roots  are  imbedded. 

Ectroinon,  or  eversion  of  the  lids,  may  exist  in  the  most  various  degrees.  Its 
worst  form  is  seen  as  a  result  of  burns  of  the  face,  followed  by  extensive  contraction 
of  the  cicatrices. 

A  spasmodic  form  of  ectropion  is  often  seen  in  purulent  ophthalmia  of  infants, 
and  in  scrofulous  and  irritable  ophthalmia  of  older  children.  In  infants  the  un- 
sightly appearance  of  the  bright  red  and  swollen  conjunctiva  gives  rise  to  great 
alai'm  in  those  who  have  the  care  of  the  child  ;  but  they  may  be  assured  that,  as  the 
inflammation  subsides,  the  deformity  will  gradually  cease. 

The  chronic  forms  of  ectropion  in  adults,  which  are  produced  by  granular 
thickening  of  the  conjunctiva  after  purulent  ophthalmia,  or  by  the  contraction  of 
cicatrices  in  the  skin  surrounding  the  palpebral  aperture,  the  result  of  ulcers,  burns, 
exfoliation  of  bone,  &c.,  require  a  variety  of  operations,  according  to  the  special 
nature  of  the  case. 

"When,  after  chronic  ophthalmia,  the  everted  conjunctiva  of  the  lower  lid  presents 
a  thick  mass  of  granular  excrescences,  without  any  material  elongation  of  the  tarsus, 
or  disease  of  the  neighbouring  skin,  a  cure  may  sometimes  be  effected  by  removing 
with  scissors  the  greater  j^ortion  of  the  palpebral  conjunctiva,  and  then  uniting  the 
edges  of  the  wound  with  very  fine  sutures.  These  may  be  left  to  ulcerate  out  by 
themselves,  the  lid  being  kept  in  proper  position  by  the  aid  of  a  pad  of  lint  laid  along 
the  margin  of  the  tarsus,  and  fixed  by  means  of  several  layers  of  lint  satiu-ated  with 
collodion.  In  this  way  the  lids  are  kept  in  contact  with  each  other,  and  the  appa- 
ratus need  not  be  disturbed  for  several  days.  When  the  wound  in  the  palpebral  . 
conjunctiva  is  closed,  the  loose  stitches  may  be  removed,  and  the  pad  of  lint  replaced 
until  the  ciire  is  complete. 
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In  very  old  and  severe  cases  of  ectropion,  the  tarsus  becomes  so  much  stretched, 
that,  in  addition  to  the  removal  of  conjunctiva,  it  is  necessary  to  take  away  a  wedge- 
shaped  portion  of  the  elongated  lid  itself.  Still  worse  cases,  such  as  those  resulting 
from  burns  or  disease  of  bone,  may  require  the  formation  of  a  new  eyelid  by  the 
transplantation  of  a  portion  of  adjacent  healthy  skin. 

Trichiasis  consists  in  an  irregular  growth  of  the  eyelashes,  the  general  form  of 
the  tarsus  itself  not  being  changed.  Tinea  ciliaris  very  commonly  causes  trichiasis, 
by  inducing  cicatrisation  about  the  roots  of  the  cilia.  Sometimes  three  or  four  fine 
eyelashes  present  their  points  towards  the  globe,  or  even  a  single  hair  will  grow  in 
this  direction,  all  the  other  hairs  maintaining  their  natural  position. 

Trichiasis,  when  existing  only  to  a  slight  extent,  causes  constant  annoyance  to 
the  patient,  by  a  sense  of  pricking,  and  by  the  constantly  irritable  and  watery  state 
of  the  eye  which  it  induces.  If  only  a  few  hairs  grow  irregularly,  the  removal  of 
the  entire  tarsal  margin  need  not  be  resorted  to.  The  ofiending  hairs  must  be  care- 
fully plucked  out  from  time  to  time  :  or  if  they  form  a  little  group,  they  may  be 
removed  by  dissecting  out  the  small  portion  of  lid  external  to  the  tarsus  itself,  in 
which  their  roots  are  implanted,  and  then  uniting  the  wound  with  a  suture. 

To  draw  out  an  eyelash  by  the  root  seems  a  very  simple  and  tiifling  matter ; 
and  yet  there  are  few  surgical  manipulations  in  which  care  and  the  skilful  use  of  a 
well-made  instrument  are  so  necessary.  The  cilia-forceps  one  commonly  meets  with 
are  liable  to  cut  the  hair  instead  of  merely  grasping  it  firmly ;  and  the  stiff  broken 
stump  of  a  hair  causes  far  more  distress  to  the  patient  than  its  natural  fine  point. 
The  hair  should  never  be  sharply  jerked  out,  but  removed  with  a  slow  steady  pull. 

Inflammation  of  the  Lids. 

The  eyelids  are  of  course  liable  to  the  various  forms  of  inflammation  which 
attack  similar  tissues  in  other  parts  of  the  body.  A  few  inflammatory  affections  of 
the  lids  seem  to  demand  notice  on  account  of  their  presenting  peculiarities  of  apjDear- 
ance,  or  being  distinguished  by  special  names. 

A  stye  {Jtordeolutn)  is  in  fact  a  minute  boil.  It  begins  at  the  very  edge  of  the 
lid,  as  a  small,  red,  tense  swelling,  and  at  first  is  merely  troublesome  by  the  itching 
and  sense  of  stiffness  it  occasions.  As  the  inflammation  goes  on,  the  redness  and 
swelling  may  more  or  less  involve  the  whole  lid,  so  that  the  eye  becomes  completely 
closed.  In  a  few  days  matter  forms,  and  shows  itself  at  the  summit  of  the  stye  ;  the 
cuticle  gives  way,  pus  and  a  small  slough  of  areolar  tissue  escape ;  and  then  the 
redness  and  swelling  subside,  and  the  lid  soon  assumes  its  former  appearance. 

Scrofulous  and  delicate  children  are  the  usual  svibjects  of  styes,  and  they  are 
comparatively  rare  in  adviHs.  Attention  to  the  state  of  the  bowels,  carefully  regu- 
lated diet,  and  the  use  of  tonics,  comprise  the  general  treatment.  Locally,  warm 
water  dressings  are  greatly  to  be  preferi-ed  to  poultices,  which  are  apt  to  irritate  the 
skin.  The  stye  should  never  be  rubbed  or  squeezed;  and  no  incision  is  necessary, 
except,  perhaps,  a  slight  puncture  through  the  cuticle  when  the  pus  is  pointing. 

Abscess  sometimes  occurs  in  the  Meibomian  follicles.  These  organs  pour  out 
upon  the  edges  of  the  lids  a  greasy  secretion,  whieh  prevents  the  tears  running  over, 
and  causes  them  to  flow  onwards  to  the  puncta.  Sometimes  a  follicle  becomes 
obstructed  at  the  orifice,  and  the  retained  secretion  foi-ms  a  minute  solid  granule 
looking,  when  extracted,  like  a  little  grain  of  sand.  If  it  projects  sufliciently  to 
touch  the  globe,  a  slight  irritation  is  produced  until  the  granule  is  removed. 

If,  however,  the  solidified  secretion  cannot  in  this  way  escape  through  the  orifice 
of  the  follicle,  it  causes  irritation,  and  at  last  a  small  abscess  in  the  follicle  itself. 
The  lower  lid  is  commonly  the  seat  of  these  abscesses.  They  commence  with  a 
small  patch  of  vascularity  in  the  palpebral  conjunctiva,  a  ?hort  distance  from  the 
free  border  of  the  tarsus,  and  gi'adually  a  yellow  dot  of  pus  forms  in  the  centre  of 
the  vascular  patch.  If  the  conjunctiva  at  this  point  be  punctured  with  a  lancet, 
and  a  small  scoop  be  introduced,  the  cause  of  the  suppuration,  a  little  nodule  of 
stearine,  about  the  size  of  a  poppy-seed,  may  usually  be  turned  out,  and  then  all 
irritation  subsides. 
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Tinea  ciliaris, — termed  also  ojjhthahnia  tarsi,  psoro'phthalmia,  tinea  palpebrarum, 
&c., — is  one  of  the  most  common  and  troublesome  diseases  of  the  lids.  It  is  too 
often  neglected  di^ring  the  early  stage,  when  alone  it  is  really  curable,  and  the  surgeon 
is  probably  consulted  for  the  first  time  when  many  of  the  hair-bulbs  have  already 
been  irreparably  destroyed,  and  the  remaining  hairs  are  misplaced  and  inverted, 
constituting  the  state  called  trichiasis.  This  term  is  frequently  employed  as  if 
synonymous  with  entropion,  but  it  ought  propei-ly  to  be  restricted  to  mean  dis- 
placement of  the  hairs  themselves,  while  entropion  signifies  a  turning-in  of  the  lid. 

Tinea  ciliaris  is  seldom  seen  in  its  early  pustiilar  form  ;  for  the  little  pustules  at 
tho  roots  of  the  eyelashes  soon  break,  and  the  discharge  exuded  from  them  dries 
into  crusts,  which  cling  about  the  haii'S,  matting  them  together,  and  sometimes 
almost  concealing  them  from  view.  Tinea  ciliaris,  if  allowed  to  go  on  unchecked, 
gradually  destroys  the  tissvies  which  secrete  the  hairs  ;  and  when  the  disease  has 
thus  exhausted  itself,  and  the  last  crusts  have  fallen  ofi",  the  tarsi,  instead  of  presenting 
sharply-bevelled  edges,  appear  rounded  off,  the  skin  and  conjunctiva  being  gradually 
blended  together  into  one  smooth,  red,  shining  cicatrix,  in  which  neither  cilia  nor 
Meibomian  orifices  can  be  traced.  Very  often  the  puncta  also  become  obliterated, 
and  the  tears  consequently  run  over  the  cheeks,  causing  irritability  and  blinking  of 
the  lids.  This  is  the  condition  to  which  the  term  lippitudo  should  be  restricted  ; 
tinea  ciliaris  being  understood  to  mean  that  state  in  which  active  disease  at  the  root 
of  the  eyelashes  is  still  going  on. 

In  the  treatment  of  tinea  ciliaris,  the  chief  difficulty  aiises  from  the  <.ge  of  the 
patients.  Daily  attention  is  required,  to  prevent  the  accumulation  of  crusts,  which 
should  be  carefully  washed  off  night  and  morning.  Patients  often  derive  but  little 
benefit  from  the  remedies  presciibed,  in  consequence  of  this  regular  cleansing  being 
neglected.  It  is  Useless  to  apply  ointments  anywhere  except  upon  the  very  surface 
of  the  minute  sores  at  the  roots  of  the  hairs ;  and  if  the  latter  are  kept  closely  cut 
with  scissors,  the  application  of  ointments,  and  the  prevention  of  crusts,  are  greatly 
facilitated.  Of  course,  this  catting  of  the  eyelashes  requires  to  be  done  by  the  surgeon 
himself,  and  the  ointment  should  be  neatly  applied  with  a  pencil.  When  cases 
cannot  be  thoroughly  looked  after,  it  is  perhaps  better  to  prescribe  lotions,  as  they 
can  hardly  fail  to  reach  the  seat  of  disease.  Ung.  hydr.  nitratis,  ung.  hydr.  nitrico- 
oxydi,  and  ung.  >dnci  oxydi,  svifiiciently  diluted  with  vaseline,  are  the  best  ointments. 
The  acetate  of  lead  may  be  used  as  a  lotion,  in  the  proportion  of  from  two  to  four 
grains  in  the  ounce  of  distilled  water. 

The  worst  forms  of  lippitudo  may  often  be  greatly  relieved  by  slitting  up  the 
canaliciili  in  the  manner  derieribed  at  page  112.  By  this  means  the  overflow  of  tears 
is  checked,  and  this  of  itself  is  an  immense  comfort  to  the  patient ;  while,  at  the  same 
time,  the  tendency  to  ectropion,  which  long-continued  lippitudo  often  induces,  is 
considerably  diminished. 

Phtheiriasis. — Among  the  irritable  conditions  of  the  eyelids,  I  may  here  notice 
that  arising  from  the  presence  of  lice.  These  creatures  are  '  ci'ab-lice '  (phthirius),  a 
species  quite  distinct  from  that  which  infests  the  scalp  {^p)ediculus).  They  thrust 
their  heads  into  the  skin  at  the  roots  of  the  cilia,  and  by  means  of  the  sharp  claws 
with  which  all  their  legs,  except  the  first  pair,  are  provided,  hold  on  so  firmly,  that 
they  cannot  be  dislodged  without  great  diflSculty. 

Phtheiriasis  of  the  eyelids  is  an  extremely  rare  affection,  at  least  in  this  country. 
On  superficial  examination,  the  cases  are  vei-y  similar  to  those  of  tinea  ciliaris.  The 
eyelashes  present  a  powdery  appearance,  and  their  roots  seem  to  be  clogged  with 
yellowish-gray  and  brown  crusts  ;  but  by  careful  scrutiny  of  these  supposed  crusts, 
the  movements  of  the  lice  may  be  detected  ;  and  the  powdery  appearance  of  the 
cilia  is  owing  to  their  being  clogged  with  the  exvivise  of  the  creatures,  and  dried 
sanies  from  the  wounds  they  have  inflicted.  The  insects  may  speedily  be  destroyed 
by  thoroughly  smearing  into  the  roots  of  the  eyelashes  the  white  precipitate  ointment 
(ung.  hydrarg.  ammonio-chloridi). 
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Morbid  Growths  of  the  Lids. 


The  following  are  the  more  common  swellings  which  appear  in  or  npon  the  lids. 

Cysts,  of  two  distinct  kinds.  Those  of  the  first  kind,  extremely  common,  are  met 
with  both  in  the  upper  and  the  lower  lid  [Encysted  tarsal  tumour,  Tyrrell ;  Chalazion, 
Mackenzie) ;  the  others  are  found  almost  invariably  at  one  spot,  namely,  just  over 
the  external  angular  process  of  the  frontal  bone,  to  the  periosteum  of  which  they  are 
attached. 

Warts  are  sometimes  found  on  the  lids,  difFeiing  in  no  respect  from  those  on 
other  parts  of  the  body. 

Ncevi  materni,  resembling  those  of  other  parts. 

1 .  Cysts  of  the  lids  are  met  with  at  all  ages.  They  may  exist  singly,  or  several 
may  appear  together,  coming  successively  to  their  full  growth.  The  skin  over  them 
is  quite  unchanged,  so  that,  when  small,  they  are  hardly  recognisable  except  by  the 
touch.  They  feel  like  half  a  hemp-seed  or  half  a  pea  fixed  by  the  flat  side  to  the 
tarsal  cartilage,  and  presenting  a  convexity  towards  the  skin,  which  may  be  freely 
moved  over  them.  They  rarely  exceed  the  size  of  a  ]jea,  except  when  suppuration 
has  taken  place  within  them. 

If  the  lid  be  everted,  the  position  of  the  cyst  is  recognised  by  a  thinning  of  the 
tarsal  cartilage,  forming  a  diisky  spot,  around  which  the  conjunctiva  is  reddened. 
These  cysts  may  remain  of  a  moderate  size  during  life,  without  causing  any  incon- 
venience ;  but  sometimes  they  suddenly  inflame  and  become  enlarged,  the  skin  over 
them  reddens  and  at  last  gives  way,  a  small  quantity  of  pug  escapes,  and  afterwards 
a  thin  sanies  continues  to  ooze  from  the  aperture.  But  more  commonly  the  pus 
makes  its  way  through  the  palpebral  conjunctiva,  and  then  a  little  red  fungous  mass 
gradually  protrudes,  which,  by  the  continual  pressure  of  the  eyeball,  becomes  flattened 
out  into  a  mushroom  shape. 

When  these  cysts  are  so  small  as  to  escape  ordinary  observation,  they  require  no 
treatment ;  but,  if  they  become  so  large  as  to  be  unsightly,  and,  still  more,  if  they 
inflame  and  suppurate,  they  must  be  treated  in  the  following  way.  The  lid  being 
everted,  a  crucial  wound  is  made  through  the  conjunctiva  into  the  cavity  of  the  cyst. 
If  the  inflammation  has  been  acute,  pus  escapes,  otherwise  a  little  serum.  A  scooped 
probe  passed  into  the  cavity,  and  twirled  about  in  variovis  directions,  brings  out  the 
contents,  which  have  a  jelly-like  appearance.  Blood  then  fills  the  cyst,  and  makes 
it  as  large  as  it  was  before  the  incision.  The  patient,  however,  may  be  assured  that 
tliis  swelling  will  gradually  subside.  To  prevent  premature  closing  of  the  wound, 
and  refilling  of  the  cyst,  the  probe  should  be  used  in  the  way  just  described  every 
third  day  for  about  a  fortnight.  The  walls  of  the  cyst  come  together,  and  ultimately 
form  a  slight  thickening  in  the  lid,  just  perceptible  by  the  finger  applied  to  the 
skin. 

Fibrous  cysts,  varying  in  size  from  that  of  a  large  pea  to  that  of  a  hazel  nut,  and 
containing  sebaceous  matter  and  hairs,  are  almost  invariably  confined  to  one  situa- 
tion, namely,  just  over  the  external  angular  process  of  the  frontal  bone.  They 
appear  to  be  congenital ;  at  least,  I  have  seen  them  of  considerable  size  in  infants 
four  or  five  months  old.  The  skin  over  the  cyst  retains  its  natural  appearance,  and 
it  is  only  on  account  of  the  unsightliness  that  the  surgeon  is  consulted. 

In  dissecting  out  the  cyst,  which  is  the  only  mode  of  treatment,  great  cai'e  is  re- 
quisite to  avoid  cutting  into  it :  and  especially  while  the  cyst  is  being  separated 
from  the  periosteum,  to  which  it  always  adheres  pretty  closely.  The  cavity  is  lined 
by  a  smooth  membrane,  and  is  filled  with  white  greasy  material  interspei-sed  with 
loose  hairs.  In  a  cyst  removed  by  one  of  my  colleagues  from  an  infant  five  months 
old,  these  hairs  were  still  growing  from  the  lining  membrane.  It  seems  that,  in  the 
course  of  years,  these  hairs  may  attain  a  considerable  size,  while  the  fatty  material 
degenerates  into  oil.  Such  was  the  case  in  a  very  large  cyst  which  I  removed  from 
a  woman  between  thirty  and  forty.  The  skin  had  become  so  much  thinned  as  to 
have  assumed  a  dusky  hue ;  and  in  endeavouring  to  dissect  out  the  cyst  I  punctured 
it,  and  there  escaped  a  quantity  of  perfectly  clear  yellow  oil.     There  remained  within 
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the  cavity  only  some  detached  black  hairs,  loosely  curled  together,  and  as  strong  as 
those  of  the  head. 

2.  Molluscum  attacks  children  in  the  form  of  small,  white,  rounded  bodies,  scat- 
tered over  the  lids,  the  alae  nasi,  and  about  the  corners  of  the  mouth.  When  very 
small,  these  bodies  are  slightly  reddish ;  but  when  as  large  as  a  pea,  they  are  white, 
and  exhibit  at  the  apex  a  minute  opening  through  which  a  milky  fluid  exudes  on 
pressure.  The  readiest  way  to  get  rid  of  these  unsightly  masses  is  to  split  them  all 
through  with  a  lancet,  and  then  to  nip  out  with  the  nails  the  contents  of  each.  The 
mass,  when  pi-essed  out,  looks  almost  like  a  fragment  of  parotid  gland. 

3.  Warts  may  be  snipped  off  with  scissors.      ^ 

4.  JVcevi  of  the  lids  differ  in  no  respect  from  those  met  with  in  other  parts  of  the 
body ;  but  they  require  more  careful  and  discriminating  treatment,  on  account  of 
the  importance  of  avoiding,  as  much  as  possible,  any  considerable  loss  of  skin  ;  a 
large  cicatrix  being  not  only  in  itself  unsightly,  but  likely,  by  its  contraction,  to 
cause  distortion  of  the  lid.  Subcutaneous  ligature,  therefore,  or  the  introduction  of 
probes  coated  with  fused  niti-ate  of  silver,  must  be  preferred  to  including  any  por- 
tions of  skin  within  a  ligature,  or  extensively  destroying  it  with  escharotics. 

I  have  seen  injections  of  alum  cause  sloughing  of  the  lids  and  great  subsequent 
deformity  ;  and  such  a  result  might  follow  the  injection  of  any  similar  fluid  into  the 
loose  areolar  tissue  of  the  part,  unless  some  con\,rivance  can  be  used  to  restrain  the 
fluid  within  proper  limits. 

In  the  following  case  an  injection  of  tannin  proved  successful. 

A  3'oung  lady  was  brought  to  me  with  a  nfevus  on  the  upper  lid,  the  size  of  a  small 
hazel-nut.  1  was  informed  it  had  already  been  twice  operated  on  by  the  introduction  of 
threads  steeped  in  nitric  acid,  and  much  inflammation  and  sloughinj;  had  ensued,  as  was 
proved  by  a  considerable  cicatrix  of  the  sldn  near  the  outer  canthus.  The  apex  of  the  swell- 
ing was  on  the  free  margin  of  the  lid,  on  everting  wliicli,  a  small  hunch  of  veins,  about  the 
size  of  a  barley-corn,  was  seen  projecting  through  the  tarsal  cartilage,  only  covered  by  con- 
junctiva. The  neevus  seemed  to  be  formed  almost  wholly  by  veins,  the  larger  trunks  of 
which  could  be  felt  through  the  skin,  as  they  emerged  below  tbe  superciliary  ridge. 

Having  enclosed  the  whole  upper  lid  in  a  '  ring  forceps,'  I  could  completely  isolate  tbe 
Dsevus  from  its  parent  veins,  and  1  then  punctured  it  with  a  very  small  narrow  knife  (Haj^e's 
needle-knife),  and  cut  up  its  tissue  suhcutaneously-  Being  emptied  of  its  blood,  the  nnevus 
collapsed ;  and  I  next,  witb  a  line  syringe,  threw  in  a  few  drops  of  a  saturated  solution  of 
tannic  acid.  After  a  short  pause,  I  relaxed  the  pressure  of  the  ring  forceps,  and  so  allowed 
the  returning  blood  to  mingle  with  the  injected  fluid. 

The  subsequent  inflammation  produced  a  great  deal  of  swelling  and  hardness  of  the  lid  ; 
but  the  only  slough  was  a  mass  about  the  size  of  a  small  pea,  which  made  its  way  out  at  the 
little  wound.     The  final  result  was  complete  obliteration  of  the  nsevus. 

Galvano-puncture  is  a  very  useful  method  of  treatment. 

Carcinoma  rarely  commences  in  the  lids,  although  it  may  spread  to  them  from 
other  parts.  Should  it  be  already  far  advanced  when  first  bi'ought  under  the 
surgeon's  notice,  extirjjation  would  hardly  be  attempted.  Small,  hard,  suspicious 
growths  at  the  margin  of  the  tarsus  may  be  removed  by  excising  a  wedge-shaped 
portion  of  the  lid  on  which  they  grow,  and  then  uniting  the  wound  with  sutures. 

The  ejoUhelial  form  chiefly  attacks  the  skin  over  the  lacrymal  sac,  and  from  that 
point  extends  over  the  nasal  and  superior  maxillary  bones,  having  the  appearance  of 
a  shallow  pale  ulcer,  with  an  irregular  outline  and  uneven  borders,  and  with  a 
scarcely  perceptible  quantity  of  secretion.  Chloride  of  zinc,  made  into  a  paste,  and 
applied  over  the  entire  surface  of  the  sore,  so  as  to  include  its  edges,  will  sometimes 
very  effectually  destroy  the  morbid  growth,  and  it  may  be  reapplied  whenever  any 
part  of  the  border  of  the  sore  begins  to  exhibit  fresh  activity.  Preferably  the  morbid 
tissue  may  be  excised  or  removed  with  a  sharp  scoop  before  the  application  of  the 
escharotic. 
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INJURIES    OF    THE    LIDS. 


JEcchj/mosis.^ All  effusion  of  blood  into  the  areolar  tissue  of  the  lids,  popularly- 
termed  '  a  black  eye,'  is  commonly  the  result  of  a  blow  ;  but  it  may  arise  from  other 
causes,  as,  for  instance,  from  the  unskilful  employment  of  leeches.  The  sufferer  is 
always  most  anxious  to  get  rid  of  the  ecchymosis  as  quickly  as  possible  ;  and  I  know 
of  no  treatment  so  efficacious  as  that  handed  down  by  the  ti-aditions  of  pugilism, 
consisting  in  the  application  of  a  poultice  formed  of  the  freshly-scraped  root  of  the 
'  black  bryony '  (tarmcs  communis),  mixed  with  a  due  proportion  of  linseed-meal  or 
bread-crumbs.  Poultices  of  this  kind  produce  a  stinging  sensation  in  the  skin,  and, 
if  regulai'ly  applied  for  a  day  or  two,  seldom  fail  in  effecting  a  complete  absorption  of 
the  effused  blood.  "Where  this  is  not  at  hand,  a  compress  dipped  in  Goulard  water 
may  be  put  on. 

Emphysema. — This,  like  ecchymosis,  is  usually  the  result  of  a  blow  with  the  fist, 
which  fractures  some  of  the  thin  brittle  bones,  such  as  the  lacrymal  or  ethmoid, 
forming  the  inner  wall  of  the  oibifc.  Jf,  shortly  after  such  an  injury,  the  patient 
blows  his  nose,  the  eyelids  suddenly  puff  up,  so  that  he  is  unable  to  separate  them. 
On  pressing  the  part  with  the  fingers,  we  at  once  perceive  the  peculiar  crackling 
caused  by  the  presence  of  air  in  areolar  tissue.  If  the  patient  abstain  from  blowing 
his  nose,  the  effused  air  soon  becomes  dispei'sed,  and  the  swelling  disappears. 

Wounds  of  the  lids  have  already  been  considered.^  They  are  to  be  treated  on  the 
common  principles  of  surgery  which  apply  to  other  regions.  The  careful  surgeon 
would  naturally  be  alive  to  the  importance  of  obtaining  the  nicest  adaptation  of  cut 
surfaces  in  parts  so  open  to  observation.  The  yielding  nature  of  the  skin  of  the  lids, 
and  its  plentiful  supply  of  blood,  offer  peculiar  facilities  for  effecting  close  and  smooth 
union  of  wounds  by  means  of  fine  sutures,  in  applying  which  the  greatest  care  must 
be  taken  to  avoid  any  irregularity  and  puckering  of  the  cut  edges. 


CHAPTER   XIV. 

DISEASE    OF    STRUCTURES    WITHIN    THE    ORBIT. 

Structures  very  dissimilar,  as  regards  their  nature  and  functions,  are  gTouped 
together  in  the  present  chapter ;  but  they  are  all  more  or  less  concerned  in  sup- 
porting or  imparting  motion  to  the  eyeball.  The  various  morbid  growths  within  the 
orbit,  which  cause  displacement  or  impair  the  mobility  of  the  organ,  are  also  here 
briefly  noticed. 

Protrusion  op  the  Eyeball, 
{Proptosis  ocidi ;  Ophthalmo-ptosis ;  Exophthalmos,^ 

Various  causes  may  induce  an  unnatui'al  prominence  of  the  eyeball ;  but  cases 
are  sometimes  met  with  in  which  this  prominence  seems  of  itself  to  form  the  whole 
morbid  condition.  The  eyes  have  a  remarkably  staring  expression,  and  look  as  if 
they  were  much  too  large  for  their  sockets.  The  tarsi  can  be  brought  into  contact ; 
the  eyes  themselves  move  freely  in  all  directions,  and  sight  is  unaffected.  The  equal 
amount  of  prominence  in  both  eyes,  and  their  unimpaired  functions,  at  once  remove 
any  suspicion  of  orbital  tumour. 

Women  of  feeble  and  hysterical  constitution,  and  those  affected  with  bronchocele, 
are  the  usual  siibjects  of  this  deformity,  the  cause  of  which  is  very  obscure.  Atony 
of  the  recti  muscles  has  been  suggested ;  and  no  doubt  a  weakened  state  of  these 
muscles  might  produce  a  certain  amount  of  prominence  of  the  eye,  but  would  be 
incompatible  with  its  free  motion.     I  have  never  seen  any  cure  or  benefit  result  from 

^  See  Injuries  of  the  Face. 
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trealment  in  these  cases  of  proptosis.     The  reader  is  referred  to  the  works  of  Graves 
and  Basedow  for  good  desciiptions  of  this  affection.    The  want  of  arterial  tone  which 

nsnally  accompanies  this  form  of  pi-optosis  suggests  the  use  of  iron  and  strychnine, 

and  these  sometimes  appear  to  influence  it  beneficially. 

Dislocation  of  the  eyeball  from  the  socket  is  an  accident  we  often  hear  of,  but,  I 
need  hardly  say,  that  withoirt  rupture  of  the  optic  nerve  the  eye  cannot  be  thrust 
upon  the  cheek,  where  it  so  often  figures  in  the  exaggerated  accounts  of  patients. 
"What  really  takes  place  is,  probably,  the  lodgment  of  the  upper  lid  behind  the 
greatest  convexity  of  the  globe.  I  have  seen  this  accident  occur  when  a  surgeon, 
anxious  to  explore  the  upper  surface  of  the  sclerotic,  in  search  of  a  foreign  body,  or 
for  some  other  cause,  has  too  forcibly  thrust  back  the  upper  lid.  The  tarsus,  being- 
forced  beyond  the  summit  of  the  eyeball,  has  suddenly  slijiped  backwards,  and 
become  fast  locked  behind  it.  A  wire  elevator  or  a  bent  pr-obe  will  enable  the 
surgeon  to  lift  up  the  tarsirs  and  restore  it  to  its  place. 

Hydatids,  cancei-ous  growths,  and  exostoses,  by  enci-oaching  \\]io\\  the  cavity  of  the 
orbit,  all  give  rise  to  gradual  displacement  of  the  eyeball.  As  this  displacement 
increases,  the  movements  of  the  eyeball  become  more  and  more  limited,  until  at  last 
it  remains  quite  fixed. 

It  requires  mrrch  careful  investigation  into  the  history  of  the  case  to  enable  the 
surgeorr  to  determine  the  nature  of  the  morbid  growth.  Exostoses  are  the  slowest, 
and  encephaloid  tunrours  the  most  rapid  in  their  progress.  It  is  sometimes  possible 
to  pass  in  the  tip  of  the  little  finger  between  the  globe  and  the  anterior  edge  of  the 
orbit,  and  thus  par-fcially  to  explore  the  surface  of  the  tumour.  Cysts  are  recognised 
by  a  feeling  of  elasticity  and  fluctuation ;  and  in  doubtful  cases  a  puncture  with  a 
firre  tr'ocar  will  sometimes  reveal  the  true  rrature  of  the  mass. 

The  removal  of  morbid  growths  from  the  orbit  requires  the  utmost  care,  to  avoid 
inflicting  injury  upon  the  eye  itself  or  the  optic  nerve;  and,  before  attempting  such 
an  operation,  the  surgeon  should  be  well  convinced  that  the  mass  is  lirrrited  to  the 
orbit,  and  has  not  extended  into  it  from  the  cavity  of  the  skull. 

Abscess  in  the  orbit  occurs  as  a  result  of  injury,  such  as  the  entrance  of  a  foreign 
body ;  or  it  sometimes  seems  to  be  the  effect  of  a  chill.  In  a  less  acute  form  we 
meet  with  it  as  a,  sequela  of  fever  and  erysipelas.  The  suppuration  is  ushered  in 
with  rigors  and  depr^esoion ;  the  conjunctiva  and  areolar  tissue  of  the  globe  are  red 
and  infiltrated,  the  lids  swollerr  and  livid ;  the  eyeball  becomes  promirrent  and  im- 
movable ;  and  at  length  fluctuation  can  be  detected  by  the  finger  passed  in  between 
the  lids  and  the  globe.  The  rapidity  with  which  these  symptoms  follow  each  other 
would  serve  to  distinguish  suppuration  from  the  growth  of  a  tumour.  Until  fluc- 
tuation occurs,  the  existence  of  pus  in  the  areolar  tissue  of  the  orbit  is  very  obscure  ; 
the  deep  exploratory  purrctures  which  some  surgical  writer's  advise  to  be  made 
between  the  eyelids  and  the  globe  ar'e  not  free  from  risk,  considering  how  closely 
the  eyeball  is  surrounded  with  muscles  and  nerves,  which  random  incisions  would 
endanger;  but  a  careful  surgeon  may  sometimes  succeed  in  safely  opening  a. deep 
orbital  abscess,  and  timely  evacuation  of  the  abscess  is  of  the  irtmost  importance  to 
the  safety  of  the  eyeball. 

Chronic  abscess  irr  the  orbit  is  commonly  the  resirlt  of  caries  or  rrecrosis ;  arrd 
the  denuded  bone  will  be  felt  by  introdrrcing  a  probe  through  the  opeiring  by  which 
the  pus  has  been  evacuated. 

Orbital  abscess,  even  of  the  acute  and  so-called  phlegmonous  kirrd,  so  commonly 
occurs  in  depressed  and  feeble  subjects,  that  light  and  nutritious  diet,  with  a  due 
pr-oportion  of  stimulants,  will  be  irrdicated  instead  of  abstinence  and  leeches.  The 
bowels  should  be  rapidly  unloaded,  and  then  rrarcotics  giverr  in  doses  just  sufiicient 
to  soothe  pairr  and  induce  sleep.  Bark  and  ammonia,  wine  and  other  tonics,  will 
often  be  needed  in  increased  quantities  durirrg  the  fr-ee  suppuration,  which  not  un- 
commonly follows  the  opening  of  the  abscess.  Warm  water-dressing  will  be  through- 
out the  best  local  application. 
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Affections  of  Orbital  Nerves. 

The  eyeball  and  its  appendages  derive  their  sensibility  from  branches  of  the 
ophthalmic  division  of  the  fifth  nerve,  which  not  only  endows  these  parts  with 
feeling,  but  also  so  far  influences  their  blood-supply  that  total  ansesthesia  of  the 
nerve  is  followed,  sooner  or  later,  by  deranged  nutrition  of  the  cornea,  and  by  other 
phenomena  generally  described  as  '  inflammatory/  The  value  cf  this  as  evidence  of 
a  trophic  influence  of  the  fifth  nerve  over  the  eyeball  is  lessened  by  the  experiments 
of  Snellen  described  in  the  Archiv.filr  OpMluil. 

These  phenomena  have  been  already  noticed  in  the  Chapter  ti-eating  of  Diseases 
of  the  Cornea ;  and  at  present  we  may  confine  our  attention  to  those  niotory  nerves 
which  supply  the  muscles  of  the  lids  and  globe, — namely,  the  third,  fovirth,  sixth, 
and  '  portio  dura  '  of  the  seventh,  or  facial. 

The  orbiculai'is  palpebrarum  is  supplied  by  the  last-named  nerve,  and  when  this 
is  paralysed,  the  tarsi  can  no  longer  be  brought  into  contact.  If  the  patient  is  told 
to  shut  the  eye,  the  lids  remain  immovable,  if  the  paralysis  is  complete ;  or  if  it  be 
only  partial,  a  slight  attempt  at  closure  takes  place.  At  the  same  time  the  eyeball 
is  rolled  upwards  by  the  action  of  the  superior  rectus,  as  if  seeking  in  that  way  the 
shelter  ot  the  upper  lid.  Sometimes  the  branch  supplying  the  orbicularis  pal- 
pebrarum is  alone  ]3aralysed,  but  more  frequently  this  is  affected  in  common  with 
the  other  facial  muscles. 

The  orbital  nerves,  it  will  be  remembered,  are  distributed  a.s  follows :  the  third 
to  the  levator  palpebrse,  the  superior,  inferior,  and  internal  recti,  and  inferior  oblique 
muscles  ;  and  also  to  the  iris,  through  the  medium  of  the  ophthalmic  ganglion.  The 
fourth  nerve  supplies  the  superior  oblique,  and  the  sixth  the  external  I'ectus. 

It  is  not  necessary  that  all  the  muscles  supplied  by  one  of  these  nerves  should  be 
affected  at  the  same  time,  or  to  the  same  extent;  but  for  the  sake  of  illustration 
we  will  assume  cases  in  which  the  various  nerves  have  wholly  lost  their  motory 
function. 

The  following  are  the  symptoms  of  paralysis  of  the  tliird  nerve.  The  upper  lid 
hangs  motionless,  and  is  in  contact  with  the  lower  one  [i:>tosis).  On  lifting  it  we 
find  the  globe  abducted,  so  that  the  cornea  is  turned  towards  the  temple.  The 
patient  can  dii-ect  the  eye  still  further  outwards,  but  neither  inwards,  upwards,  nor 
downwards.  The  pupil  is  dilated  and  fixed,  and  on  that  account  distinct  vision, 
for  near  objects,  is  impaired,  although  the  optic  nerve  and  i-etina  may  be  wholly 
luiaffected.  By  looking  through  a  small  aperture  vision  which  diminishes  the 
dispersion  consequent  on  abeyance  of  accommodation,  becomes  improved.  If  the 
patient  looks  with  both  eyes  at  objects  placed  on  that  side  of  him  towards  which 
the  affected  eye  is  abducted,  they  appear  single  ;  while  objects  in  the  other  direction 
appear  double.  If  all  the  branches  of  the  thii-d  nerve  are  pai-alysed,  the  inferior 
oblique  muscle  of  coui'se  ceases  to  act,  and  the  superior  oblique  having  no  antagonist 
I'otates  the  globe  on  its  antero-posterior  axis,  and  hence  vertical  objects  seen  with 
the  affected  eye  appear  oblique. 

If  the  sixth  nerve  alone  be  paralysed,  the  eye  is  turned  inwards.  This  inversion 
can  be  increased  at  will,  and  the  eye  can  be  freely  moved  upwards  and  downwards ; 
the  pupil  is  of  natural  size  and  active,  and  the  upper  lid  retains  its  motions  unim- 
paired. If  the  patient  looks  at  objects  on  that  side  towards  which  the  eye  is  inverted, 
they  appear  single  ;  but  objects  in  the  other  direction  are  double. 

Paralysis  oiW\Q  fourth  nerve  is  much  less  common  than  either  of  the  two  forms 
already  mentioned,  and,  on  account  of  the  very  slight  change  it  causes  in  the  position 
of  the  eye,  is  very  difficult  of  detection.  The  paralysis  is  chieffy  to  be  recognised  by 
its  subjective  phenomena.  If,  for  instance,  the  patient  with  both  eyes  open  fixes 
his  attention  on  some  straight  line  on  the  ground,  as  the  edge  of  a  gi-avel-walk,  or 
the  curb-stone  of  a  foot-pavement,  he  sees  two  lines,  one  in  its  real  position,  and  the 
other  forming  with  it  a  more  or  less  acute  angle.  If  with  both  eyes  he  looks  at  a 
near  object,  such  as  a  large  capital  letter,  at  such  an  angle  that  it  appears  double, 
the  image  perceived  by  the  affected  eye  will  incline  from  the  perpendicular,  and  its 
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lines  cannot  be  brought  parallel  to  those  seen  by  the  sound  eye,  unless  the  patient 
inclines  his  head  to  one  side.  The  letter  T  or  a  -f ,  as  containing  right  angles,  are 
good  forms  for  testing  the  defect. 

The  treatment  of  pai'alytic  affections  of  the  orbital  nerves  must  be  based  on  a 
careful  investigation  into  the  symptoms  of  each  individual  case,  for  the  causes  of 
paralysis  may  be  very  various.  Slow,  and  eventually  total,  paralysis  of  one  or  all  the 
nerves  which  enter  the  orbit  may  depend  upon  chronic  changes  in  the  brain  itself,  or 
the  dura  mater,  the  gi-owth  of  tumours,  disease  of  bone,  &c.  Sudden  paralysis  may 
follow  apoplectic  effusion  or  other  injury  to  the  cerebral  structure,  or  may  depend 
upon  I'heumatic  inflammation  of  the  fibrous  tissues  immediately  surrounding  and  in- 
vesting the  nervous  trvinks. 

Of  course  the  prognosis  would  vary  greatly  accordingly  as  one  or  another  of  these 
causes  had  induced  the  paralysis.  In  the  case  of  chronic  brain  disease,  or  the  growth 
of  intracranial  tumours,  the  treatment  could  be  only  palliative.  The  probability  of 
recovery  in  cases  of  apoplexy  would  depend  upon  the  extent  of  the  extravasation. 

If  one  or  more  of  the  orbital  nerves  were  suddenly  paralysed,  and  at  the  same 
time  other  parts  of  the  body  were  aflected  with  loss  of  motory  power,  while  the  brain 
itself  gave  evidences  of  its  whole  circulation  being  disturbed,  there  would  be  com- 
paratively little  chance  of  the  orbital  muscles  recovering  their  function.  But  if  the 
paralysis  were  so  completely  limited  to  one  of  the  orbital  nerves  as  to  render  it  pro- 
bable that  only  some  minute  vessel  in  the  course  of  the  motor-tract  had  given  way, 
and  had  involved  the  adjacent  brain-fibres,  the  absence  of  all  other  cerebral  symptoms 
would  warrant  the  hope  that  consideiable  improvement,  or  even  complete  recovery, 
might  take  place. 

By  far  the  most  hopeful  cases  are  those  where  the  paralysis  of  the  orbital  nerve 
can  be  traced  to  rheumatism  •  since  a  well-directed  treatment  of  the  general  rheumatic 
diathesis  will,  in  all  probability,  restore  the  affected  nerve  to  a  healthj'  condition.  A 
lai'ge  number  of  orbital  palsies  are  due  to  syphilis. 

Strabismus. 

The  vaiious  forms  of  mal-position  of  the  eyeball  just  noticed,  depending  ui^on 
more  or  less  sudden  paralysis  of  the  ocular  muscles,  might,  according  to  strict 
etymology,  be  classed  under  strahisimis  ;  but  the  term  is  here  restricted  to  those 
chronic  cases  in  which  habitual  mal-position  results  from  irregular  action  of  either 
the  internal  or  external  rectus.  The  deformity  may  be  defined  as  a  faulty  position  of 
the  eyes,  whereby  a  separate  image  falls  upon  each  macula  lutea,  when  the  patient 
endeavoui'S  to  direct  both  eyes  to  one  object  at  the  same  time. 

Sti'abismus  may  be  either  convergent  or  divergent.  In  the  foi-mer  case  the  eye, 
or  eyes,  will  be  directed  towards  the  nose  :  in  the  latter  case  towards  the  temple. 
The  strabismus  is  termed  '  single  '  if  one  eye  only  is  misplaced,  and  '  double '  when 
both  eyes  converge  or  diverge.  In  many  cases  which  ordinarily  appear  as  double 
strabismus,  one  eye  becomes  perfectly  straight  whenever  the  patient  fixes  his  attention 
on  an  object ;  and  the  eye  which  thus  for  a  time  acquires  a  normal  position  will  be 
found  to  have  the  stronger  powers  of  vision. 

In  other  instances  of  double  strabismus  both  eyes  maintain  their  inverted  position, 
even  while  the  patient  is  intently  observing  an  object ;  but  if  the  surgeon  suddenly 
closes  one  of  these  convergent  eyes,  the  other  at  once  becomes  straight,  resuming  its 
inversion  as  soon  as  the  other  eye  is  opened. 

Donders  has  shown  that  in  the  gi'eat  majority  of  instances  convergent  strabismus 
is  associated  with  hypermetropia  ;  and  the  divergent  form  with  myopia.  Divei-gent 
strabismus  however  is  rare,  except  as  a  consequence  of  considerable  loss  of  sight  in 
one  eye,  persisting  for  several  years. 

The  causes  of  strabismus  are  very  various.  When  existing  only  to  a  slight 
degree,  coming  on  only  occasionally,  and  altei-nating  from  one  eye  to  the  other,  it 
will  sometimes  be  found  due  to  intestinal  irritation,  such  as  that  arising  from  worms. 
In  other  cases,  it  may  be  traced  to  the  temporary  cerebral  disturbance  induced  by 
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teething,  or  to  the  more  persistent  form  which  attends  hydrocephalus.  An  opacity 
near  the  centre  of  the  cornea  will  sometimes  cause  an  eye  gradually  to  turn  inwards, 
through  a  sort  of  instinctive  effort  of  the  organ  to  bring  a  clear  portion  of  the  cornea 
into  use. 

The  treatment  of  strabismus,  as  will  be  evident  from  what  I  have  just  said  as  to 
its  causes,  must  vary  according  to  circumstances.  The  removal  of  intestinal  irrita- 
tion ;  the  use  of  tonics ;  the  employment  of  convex  glasses,  to  correct  extreme 
hypei-metropia ; — these,  and  many  other  means,  may  be  useful  to  control  strabismus 
which  is  only  temporary,  or  which  arises  from  peculiarity  in  the  visual  focus  of  the 
eyes.  In  every  case  a  careful  ophthalmoscopic  examination  is  the  first  duty  of  the 
surgeon ;  and  he  should  also  take  every  possible  care  to  ascertain  that  no  organic 
disease  exists  in  the  brain  or  orbital  nerves,  and  that  there  is  no  tumour  in  the  orbit 
mechanically  hindering  the  movements  of  the  eye. 

It  is  of  no  less  importance  to  distinguish  the  strabismus  due  to  palsy  of  the  rectus 
externus  from  that  due  to  hypermetropia.  In  paralytic  squint  the  secondary  squint 
is  greater  than  the  primary,  and  the  mobility  of  the  squinting  eye  is  restricted.  In 
hypermetropic  squint  the  primary  and  secondary  squints  are  equal  in  amount,  and 
the  mobility  of  the  eye  is  not  lessened. 

The  operation  for  the  cure  of  strabismus  consists  in  the  division  of  the  muscle, 
which,  in  consequence  of  shortening,  or  too  gi*eat  preponderance  in  conti'actile  power, 
is  permanently  drawing  the  eye  either  inwards  or  outwards.  Division  of  the  internal 
rectus,  when  first  introduced,  was  performed  in  the  following  way.  The  lids  being 
held  apart  by  an  assistant,  a  small  sharp  hook  was  stuck  into  the  sclerotic,  close  to 
the  inner  margin  of  the  cornea,  so  as  to  fix  the  eyeball  and  draw  it  outwards.  Then 
the  surgeon,  raising  with  a  forceps  a  fold  of  conjitnctiva  midway  between  the  cornea 
and  plica  semilunaris,  divided  it  vertically  with  scissors,  snipped  through  the  sub- 
conjunctival tissue  covering  the  tendon  of  the  muscle,  passed  under  it  a  blunt  hook 
or  director,  and  upon  this  divided  with  scissors,  or  with  some  kind  of  knife,  either 
the  tendon  itself  o]'  the  adjacent  muscular  portion  of  the  rectus  internus. 

As  in  all  other  instances  of  manual  surgery,  the  apparatus  for  performing  this 
operation  gi-adually  became  simplified.  The  spring  speculum  superseded  the  elevators 
held  by  an  assistant ;  the  sharp  hook  for  fixing  the  globe  was  laid  aside ;  and  it  was 
found  that  all  the  cutting  could  be  done  by  scissors  alone.  The  curious  little  knives, 
in  every  variety  of  form,  which  had  been  invented  for  dividing  the  muscle,  are  now 
for  the  most  pai't  forgotten ;  as  are  also  the  unseemly  disputes  about  priority  in 
trifling  discoveries,  and  the  exaggerated  accounts  of  the  uniform  success  which  was 
stated  to  have  attended  the  practice  of  certain  strabismus  operators. 

The  defects  of  this  earliest  form  of  operation  were  a  too  great  separation  of  the 
ocular  conjunctiva,  inducing  a  subsequent  retraction  of  the  semilunar  fold,  and  an 
over-weakening,  amounting  sometimes  to  litter  loss  of  action,  in  the  divided  muscle. 

We  still  occasionally  meet  with  a  fixed  and  leering  eye  which  recalls  the  period 
of  the  first  introduction  of  the  operation  in  1840  ;  when  every  tyro  fancied  himself 
competent  to  cure  a  squint. 

The  deformity  arising  from  reti-action  of  the  semilunar  fold  is  now  in  a  great 
measure  obviated  by  sub-conjunctival  division  of  the  muscle.  The  lids  are  kept 
asunder  with  a  spring  speculum  ;  and  an  assistant  draws  aside  the  globe,  by  nipping 
lip  with  the  forceps  a  little  fold  of  conjunctiva  and  fascia  near  the  margin  of  the 
cornea,  at  the  opposite  side  to  that  on  which  the  muscle  is  to  be  divided.  Supposing 
the  internal  rectus  to  be  chosen  for  operation,  the  surgeon,  with  scissors,  divides  the 
ocular  conjunctiva  horizontally,  on  a  level  with  the  lower  edge  of  the  cornea,  and 
extends  the  incision  towards  the  semilunar  fold.  Then  he  snips  through  the  sub- 
conjunctival tissue,  and  having  clearly  exposed  the  sclerotic,  slides  upwards,  between 
it  and  the  rectus,  a  curved  director.  This  serves  to  raise  the  muscle  and  make  its 
fibres  tense,  and  then  with  scissors  the  muscle  is  carefully  cut  through,  close  to  its 
insertion  into  the  sclerotic.  This  section  of  the  muscle  cannot  be  completed  at  a 
single  stroke,  but  requires  repeated  use  of  the  scissors,  so  that  no  fibres  may  be  left 
undivided. 
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While  this  sub-conjmictival  operation  through  a  horizontal  external  wound 
obviates  the  retraction  of  the  semilunar  fold,  it  involves  the  risk  of  an  imperfect 
division  of  the  muscle,  which  is  not  exposed  to  the  view  of  the  surgeon.  A  caretul 
exploration  with  the  blunt  hook  or  director  must  be  made  to  detect  any  undivided 
fibres,  before  the  spring  speculum  is  finally  withdrawn. 

Graefe  divided  the  conjunctiva  a  little  below  the  equator  of  the  globe  and  a  few 
lines  from  the  cornea,  almost  over  the  insertion  of  the  tendon ;  exposed  the  sclerotic 
just  enough  to  pass  a  curved  blunt  hook  beneath  the  tendon,  which  is  then  snipped 
through  close  to  its  sclerotic  attachment  ;  care  being  taken  that  the  hook,  which  is 
sharply  curved,  is  not  allowed  to  perforate  the  tendon,  but  is  passed  wall  under  it. 
In  this  opei-ation  the  tendon  is  not  bi-ought  into  view. 

In  dividing  the  external  rectus,  it  miist  be  borne  in  mind  that  the  muscle  is 
broader  than  the  internal  rectus,  and  is  also  inserted  farther  from  the  coi'neal 
margin. 

Most  cases  of  strabismus  require  the  division  of  each  internal  rectus,  even  when 
the  inversion  of  the  better  eye  is  but  slight  in  comparison  with  the  other.  Instances, 
however,  occur  in  which  the  inversion  is  wholly  confined  to  one  eye  ;  and  in  such,  a 
case  the  faulty  eye  may  alone  be  operated  upon. 

No  absolute  rule  can  be  laid  down  as  to  the  use  of  chloroform  in  strabismv;s 
operations.  In  most  cases  it  will  be  found  necessary  :  but  where  patients  are  fitted 
by  ao^e,  intelligence  and  self-command  to  undergo  the  operation  without  it,  the 
doubt  which  sometimes  exists  as  to  whether  the  muscle  has  been  effectually  divided 
can  be  at  once  solved,  by  directing  the  patient  to  attempt  inversion  of  the  eye ;  a 
test  we  are  unable  to  employ  when  insensibility  has  been  induced. 

When,  in  searching  for  the  muscle,  the  sub -conjunctival  areolar  tissue  has  been 
largely  separated,  it  becomes  infiltrated  with  blood,  and  forms  a  little  prominence  in 
the  wound.  The  blinking  of  the  lids  gradually  moulds  this  into  a  small  button- 
shaped  excrescence,  attached  by  a  nai'row  pedicle,  which  may  be  snipped  through 
some  Aveeks  after  the  operation. 


Removal  of  the  Eyeball. 

Certain  diseased  conditions  of  the  globe  may  require  a  poi'tion  of  it  to  be  re- 
moved while  in  other  cases  its  tissues  may  be  so  extensively  involved,  and  so  much 
constitutional  disturbance  may  in  consequence  arise,  as  to  render  necessary  the  total 
extirpation  of  the  whole  organ. 

In  non-malignant  cases  this  operation  is  usually  undertaken  with  a  prospect  of 
the  patient  afterwards  wearing  an  artificial  eye  ;  and  it  therefore  becomes  important 
to  consider  whether  a  total  or  a  partial  extirpation  will  be  best  adapted  to  the  end 
in  view. 

The  enlargements  which  call  for  removal,  on  account  of  the  deformity  they  oc- 
casion are  chiefly  staphylomatous  projections  of  the  cornea  or  the  sclerotic.  Under 
the  former  term  are  commonly  included  projections  which  have  really  little  or  no 
corneal  tissues  within  them,  being  foi'med  of  the  iris  coated  over  with  fibrous  tissue, 
after  the  true  cornea  has  been  partially  or  wholly  destroyed  by  ulceration  or  slough- 
ino-.  The  sclerotic  staphylomata,  as  they  are  called,  are  produced  by  gradual  thinning 
and  distension  of  the  weakened  fibres  of  the  part  from  accumulation  of  aqueous 
humour  or  of  serum.  In  some  of  the  latter  cases  the  eyeball  acquires  a  very  large 
size  and  is  extremely  unsightly,  on  account  of  the  dark  leaden-coloured  projections 
of  the  sclerotic,  and  the  large  tortuous  veins  which  ramify  over  it.  When  the 
cornea  has  been  extensively  destroyed  by  sloughing  or  ulceration,  it  very  commonly 
happens  that  the  lens  escapes  through  the  breach;  when  this  does  not  take  place, 
the  lens  frequently  becomes  filled  with  a  deposit  of  phosphate  of  lime,  and  this  earthy 
mass,  by  pressing  against  the  ciliary  processes  and  iris,  often  causes  severe  neuralgia. 
In  excising  a  staphyloma,  therefore,  the  opening  should  be  made  suflBciently  large  to 
allow  the  lens,  if  still  existing,  to  escape. 


REMOVAL   OF   EYEBALL.  .12T 

In  operating,  tlie  lids  must  be  hold  apart  with  a  spring  speculum  or  the  fingers 
of  an  assistant.  The  surgeon  then  passes  a  cataract-knife  through  the  staphyloma, 
and  forms  a  flap,  which  he  seizes  with  a  forceps,  and  removes  with  a  second  stroke  of 
the  knife;  if  the  lens  presents  at  the  opening,  it  is  to  be  quickly  tilted  out  with  a 
scoop,  and  then  the  lids  are  instantly  to  be  closed,  and  a  cold  sponge  a,pplied  firmly 
over  them.  This  immediate  pressure  is  the  most  likely  means  for  preventing  haemor- 
rhage from  the  enlarged  choroidal  vessels,  which  sometimes  give  way  the  moment 
the  fluid  contents  of  the  globe  have  escaped.  Moderate  pressure  should  be  kept  up 
until  the  risk  of  bleeding  has  gone  by,  and  then  water-dressing  will  be  the  only  ap- 
plication required  till  the  parts  are  healed.  The  portion  of  the  globe  left  after  the 
excision  of  a  staphyloma  gradually  shrinks  to  a  nodule,  and  as  soon  as  this  has 
ceased  to  be  tender,  an  artificial  eye  may  be  applied. 

If,  in  consequence  of  the  sudden  removal  of  the  pressure  which  the  accumulated 
fl  uids  of  the  globe  had  been  exerting  on  the  choroidal  and  retinal  vessels,  the  latter 
give  way,  and  blood  fills  and  distends  the  cavity  of  the  sclerotic,  extreme  pain  is  the 
result,  and  it  may  even  be  thought  desirable  at  once  to  extirpate  all  that  remains  of 
the  globe,  with  the  view  of  preventing  future  sufiering.  With  the  object  of  obtain- 
ing a  better  stump  on  which  to  wear  an  artificial  eye.  Critchett  modified  the  opera- 
tion for  staphyloma  as  follows.  He  passed  severed  curved  needles  armed  with 
threads  through  the  sclerotic,  above  the  base  of  the  staphyloma,  quite  into  the  vi- 
treous chamber,  and  brought  out  their  points  at  the  opposite  side  of  the  projection. 
He  then  cut  away  an  elliptical  portion  from  the  front  of  the  mass,  drew  the  ligatures 
quite  through,  and  tied  them  in  knots,  which  then  lay  just  across  the  line  of  the 
closed  incision.^ 

Total  extirpation  of  the  eyeball. — This  operation,  except  when  malignant  disease 
exists,  should  never  be  resorted  to,  so  long  as  any  sight  remains  in  the  organ ;  unless 
it  should  be  so  irritable  as  to  lead  the  surgeon  to  fear  that,  by  sparing  it,  the  sight  of 
the  fellow-  eye  may  be  endangered.  Restricted  within  due  limits,  and  not  undertaken 
thi'ough  a  morbid  love  of  operating,  extirpation  of  the  eyeball  is  a  ready  means  of 
relieving  patients  whose  whole  system  may  have  become  impaired  by  long-continued 
neuralgia,  arising  from  distension  of  the  globe,  or  lodgment  of  foreign  bodies  within 
its  cavity. 

The  operation,  which  was  formerly  eflfected  by  scooping  out  all  the  contents  of  the 
orbit,  has  been  gi-eatly  simplified  by  the  adoption  of  Bonnet's  method,  in  which  the 
globe  alone  is  removed.  A  circular  incision  is  made  through  the  conjunctiva  and 
ocular  fascia,  and  then  each  muscle  of  the  eyeball  is  successively  divided  close  to  its 
insertion,  and  the  optic  nerve  jvist  before  it  pierces  the  sclerotic. 

The  operation  is  usually  performed  by  raising  Avith  a  hook  all  the  tendons  of  the 
ocular  muscles,  and  dividing  them  before  cutting  through  the  optic  nerve. 

I  prefer  the  following  plan,  as  simpler  and  moi-e  rapid.  Having  inserted  the 
spring  speculum  between  the  lids,  and  made  with  curved  scissors  the  usual  circular 
incision  of  the  conjunctiva,  I  grasp  the  external  rectus  and  its  surrounding  tissue 
with  a  forceps,  and  snip  them  through ;  an  assistant  at  once  seizes  the  cut  tendon 
close  to  its  insertion,  and  draws  the  eye  inwards.  By  sliding  one  blade  of  the  scissors 
under  the  superior  oblique  and  rectus  muscle,  they  can  be  divided,  and  then  the 
inferior  rectus.  The  optic  nerve  is  next  snipped  through,  and  the  globe  starts 
forward.  A  few  strokes  of  the  scissors  divide  the  inferior  oblique,  internal  rectus, 
vessels,  and  bands  of  areolar  tissue,  and  the  operation  is  completed.  Cold  water  and 
exposure  to  the  air  suffice  to  arrest  the  bleeding,  and  then  water-di-essing  is  all  that 
is  required. 


Use  of  Chloroform  in  Ophthalmic  vSurgery. 

We  may  regard  chloroform  under  two  aspects  :  as  saving  the  patient  from  pain, 
and  as  facilitating  the  manipulations  of  the  surgeon.     Now  it  is  well  known  that 

^   OpJitJiahnic  Hospital  Reports,  vol.  iv.  p.  1. 
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operations  performed  on  tlie  globe  itself  cause  little  pain,  and  last  but  a  very  short 
time.  Those  on  the  lids,  involving  as  they  do  the  wounding  of  skin,  are  of  course 
more  painful ;  but  none  of  them  are  in  this  respect  comparable  to  the  laro'er 
operations  of  general  surgery;  and  there  are  few  adults  who,  if  properly  informed  as 
to  the  real  natvire  of  such  operations  as  those  for  cataract,  artificial  pupil,  and 
strabismus,  will  not  readily  undergo  them  without  the  aid  of  anaesthetics.  There 
are,  however,  many  timid  and  anxious  persons  who  are  quite  unable  to  go  through 
the  operations  for  artificial  pupil  and  strabismus  except  under  chloroform,  and  very 
few  without  its  aid  can  encounter  extirpation  of  the  eyeball.  It  is  also  occasionally 
necessary  to  induce  insensibility  in  order  to  examine  eyes  rendered  irritable  by 
disease,  or  by  the  presence  of  foreign  bodies.  In  children  all  ophthalmic  operations 
are  greatly  facilitated  by  the  use  of  chloroform,  and  some  can  hai'dly  be  performed 
without  it. 

If  a  perfectly  passive  condition  of  the  eye  is  so  desirable  dui-ing  the  delicate  operation 
of  flap-extraction,  one  would  naturally  expect  to  find  chloroform  peculiarlv  indicated 
in  such  a  case.  But  it  forms,  I  think,  a  special  exception,  for  the  following  reasons. 
We  have  already  seen  (p.  94)  that,  when  this  operation  of  extraction  has  been 
properly  performed,  a  successful  result  chiefly  depends  upon  the  rapidity  with  which 
union  of  the  corneal  wound  can  be  efiected.  Now,  with  every  precaution  in  the 
administration  of  chloroform,  it  will  occasionally  induce  sickness;  and  the  effort  of 
vomiting  may  cause  the  vitreous  body  to  escape  through  the  opening  just  made  in 
the  cornea,  thus  inducing  prolapsus  iridis,  with  all  its  consequent  irritation  and 
hindrance  to  iinion  of  the  wound.  But,  even  without  assuming  so  extreme  a  case, 
we  shall  find  a  very  serious  objection  to  chloroform  in  the  nausea  and  disrelish  for 
food  which  often  follow  its  inhalation,  whereby  the  nutrition  and  reparative  power  of 
the  cornea  become  impaired  during  the  critical  twenty -four  hours  immediately  succeed- 
ing the  operation.     [An  anaesthetic  is  now  usually  given  for  extraction. — J.  W.  H.l 
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Plate  I. 

Fig.  1. — Diagram  of  the  healthy  fundus  of  the  eye  in  a  persoii  of  fair  complexion,  as  seen 
by  tlie  indirect  method  of  ophthalmoscopic  examination. 

Fig.  2. — Diagram  of  the  fundus  of  the  healthy  eye  in  a  person  of  swarthy  complexion,  as 
seen  by  the  indirect  method  of  ophthalmoscopic  examination. 

Fig.  S.^Diagram  of  the  appearance  of  the  fundus  of  the  eye  in  disseminated  choroiditis. 
The  patient,  set.  38,  had  several  years  before  had  syphilis. 

Plate  II. 

Fig.  1. — The  ophthalmoscopic  appearances  exhibited  in  white  atrophy  of  the  papilla  optica. 
Fig.  2. — The  ophthalmoscopic  appearances  in  retinitis  pigmentosa. 

Fig.  3. — Diagram  of  the  ophthalmoscopic  appearance  of  the  excavated  papilla  optica  in  an 
advanced  stage  of  glaucoma. 

J.  Dixon,  1870. 

J.  W.  HuLKE,  1882. 
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In  the  present  article  the  natural  division  of  diseases  of  the  ear  into  those  of  the 
external,  middle,  and  internal  respectively,  will  be  followed  for  the  sake  of  con- 
venience in  describing  them  ;  but  it  will  be  observed  that  there  are  many  abnormal 
conditions  of  the  auditory  apparatus  which  do  not  admit  of  so  precise  a  definition  ; 
for,  although  in  many  diseases  it  happens  that  at  first  only  one  portion  of  the  ear  is 
afiected,  in  the  later  stages  of  some  afiections  two,  and  sometimes  the  three,  divisions' 
become  involved  in  turn.  This  observation  will  be  found  to  be  true  in  the  case  of 
polypus  and  other  morbid  growths,  acute  inflammations  which  accompany  the  exan- 
thematous  fevers,  disease  of  the  temporal  bone,  syphilitic  aflfections,  and  others  which 
might  be  enumerated. 

Examination  of  the  Ear. 

For  a  complete  examination  of  the  ear  it  is  necessary  that  a  thi'eefold  method 
should  be  employed.  In  the  first  part,  the  external  canal  and  tympanic  membrane 
are  brought  under  observation ;  in  the  second,  the  degi-ee  of  patency  or  obstruction 
of  the  Eustachian  tube,  and  the  normal  or  undue  secretion  within  the  tympanum,  are 
estimated  ;  by  the  third,  abnormalities  in  the  conduction  or  perception  of  sonoi'ous 
vibrations  are  determined. 


Fig.  6. — Hand-mirror. 


Fie.  7. — Ear  Specula. 


It  is  agreed  amongst  all  pi'actised  observers  that  the  external  canal  and  tympanic 
membrane  can  be  most  satisfactorily  examined  by  i-eflecting  light  from  a  concave 
perforated  hand-mirror  of  eight-inch  focus  down  a  funnel-shaped  speculum  of  the 
kind  known  as  Gruber's ;  owing  to  the  gi-eat  variety  in  the  calibre  of  the  meatus, 
several  sizes  should  be  at  hand.  The  patient,  who  must  be  seated  close  to  a  window, 
should  have  his  head  turned  away  from  the  light. 
Vol.  II.  K 
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The  speculum  being  then  introduced,  by  moving  it  gently  in  different  directions 
every  part  of  the  canal  and  membrane  may  be  brought  into  view.  Such  movements 
are  necessary  on  account  of  the  curvature  of  the  meatus,  which  winds  at  first  a  little 
downwards,  then  backwards,  and  slightly  upwards,  as  far  as  the  middle  portion, 
beyond  which  it  curves  downwards  until  the  tympanic  membrane  is  reached. 

If  any  manipulation  or  operative  proceeding  is  required,  the  mirror  fixed  on  the 
forehead  by  a  band  round  the  head  must  be  used  instead  of  the  hand  reflector. 
When  bright  difi"used  daylight  is  not  obtainable,  gaslight  from  an  Argand  burner 
affords  perhaps  the  most  convenient  substitute.  In  passing,  it  may  be  remarked  that 
the  use  of  an  ear  speculum,  being  rather  to  afford  a  straight  tunnel  for  light  than  to 
dilate  the  auditory  canal  (except  under  certain  unusual  conditions),  it  should  not 
exceed  altogether  in  length  one  and  a  half  inches  ;  and,  as  it  is  desirable  that  the 
tubular  portion  should  occupy  as  little  space  as  possible  in  the  canal,  silver  specula 
ai-e  better  than  those  made  of  vulcanite. 

The  more  or  less  perfect  patency  of  the  Eustachian  tube  may  be  diagnosed  by  the 
normal  or  abnormal  appeai-ances  on  the  membrane  which  will  be  described  under 
Affections  of  the  Middle  Ear. 

The  method  of  inflating  the  middle  ear  now  in  constant  use  is  desciibed  by  its 
inventor.  Dr.  Adam  Politzer,  as  follows  : — '  The  patient,  being  seated,  takes  some 
water  into  his  mouth,  to  be  swallowed  at  a  given  signal.     The  surgeon,  placing  himself 


Fig.  8. — Mirror  with  frontal  hand. 


conveniently  to  the  right  of  the  patient,  grasps  with  his  right  hand  an  india-rubber 
bag,  about  as  large  as  the  two  fists,  and  introduces  the  nozzle  of  a  somewhat  curved 
hard  india-rubber  tube,  moveably  connected  with  it,  about  half  an  inch  into  the 
nostril,  so  that  its  concavity  is  in  contact  with  the  floor  of  the  nares.  The  signal  is 
given  to  swallow ;  both  alse  are  at  the  same  time  closed  aii'-tight  over  the  insti'ument 
with  the  thumb  and  forefinger  of  the  left  hand,  and,  by  a  forcible  pressure  of  the  right 
hand,  the  air  is  driven  out  of  the  bag  into  the  now  shut  nasal  cavity.' 

Whilst  inflation  of  the  middle  ear  is  thus  practised,  a  piece  of  india-rubber  tubing, 
of  about  three  feet  in  length,  should  connect  the  ear  of  the  surgeon  with  that  of  the 
patient  under  examination.  Through  this,  the  air  as  it  passes  into  the  tympanum  may 
be  heard  to  impinge  upon  the  membrane  (the  patient  is  conscious  of  it  so  doing),  and 
the  state  of  the  tympanic  cavity  in  reference  to  secretion  within  it  may  be  estimated. 
Of  all  the  various  tests  for  hearing  which  have  from  time  to  time  been  introduced, 
owing  to  the  constant  character  of  the  notes  which  are  produced,  they  are  foimd  to  be 
serviceable  only  so  far  as  they  are  a  means  of  indicating  changes  in  loearing  from 
time  to  time.  In  order  to  obtain  a  comprehensive  knowledge  of  the  hearing  possessed 
by  a  patient,  nothing  is  equal  to  the  voice,  ussd  at  vaiious  pitches,  and  at  varying 
distances.  Each  ear  must  be  tried  in  turn  whilst  the  other  is  effectually  stopped, 
and  the  voice  must  come  fi'om  directly  behind  the  patient.  If  he  can  see  the  surgeon, 
the  test  is  of  course  valueless,  as  he  unconsciously  aids  the  hearing  by  reading  from 
the  lips  of  the  speaker.  With  adults  they  must  repeat  vei-batim  what  is  said,  and 
with  children  the  examination  must  be  conducted  by  question  and  answer:  or,  still 
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better,  the  child  must  not  be  considered  to  have  heard  till  he  has  performed  some 
movement  or  action  at  the  request  of  the  speaker. 

To  measure  accurately  a  child's  hearing,  considerable  patience  is  necessary,  as 
when  the  deafness  is  extreme,  children  are  so  sensitive  to  vibration,  that  feeling  is 
often  mistaken  for  hearing.  This  applies  especially  in  the  case  of  absolutely  deaf 
children,  who  will  feel  a  piano  playing,  or  a  step  into  a  room,  so  well  as  to  deceive 
any  one  who  is  not  experienced  in  their  ways. 

In  the  examination  of  adults,  when  the  hearing  has  been  generally  estimated,  the 
manner  in  which  a  vibrating  tuning-fork  is  heard  (when  placed  on  the  head) 
through  the  cranial  bones,  taken  in  conjunction  with  the  examination  of  the  external 

Fig.  9. — Politzer's  method  of  inflating  the  Tympana. 


and  middle  ear,  will  enable  the  observer  to  appreciate  in  what  degree  respectively 
the  conduction  or  the  perception  of  sound  is  faulty.  In  some  nervous  affections  the 
power  of  hearing  very  high  notes  should  be  tested  by  a  Gal  ton's  whistle ;  but  the 
details  of  these  matters  will  be  discussed  more  fully  with  the  diseases  on  which  they 
have  especial  bearing. 

The  External  Eae. 

Malformations  of  the  external  ear  are  with  very  rare  exceptions  associated  with 
ariested  development  in  the  middle  and  inner  ears.  The  whole  subject  is  interesting 
rather  from  a  physiological  than  a  surgical  point  of  view,  except  in  so  far  that  it 
often  rests  with  the  siu'geon  to  determine  in  early  life  to  what  extent,  if  any,  a  child 
with  a  deformity  of  thLs  kind  is  possessed  of  hearing  power.  The  question  as  to 
what  method  of  education  should  be  pursued  with  a  child  must  be  decided  by  this. 
A  rudimentary  lobe  often  takes  the  place  of  the  auricle,  and  the  appearance  of  the 
lobe  varies  very  much.  Sometimes  it  is  nothing  more  than  a  mere  fold  of  integu- 
ment ;  or  there  may  be  two,  three,  or  even  more,  such  appendages.  It  is  noticeable 
that  in  almost  all  cases  the  position  which  should  be  occupied  by  the  orifice  of  the 
meatus  is  marked  with  a  slight  opening  just  sufficient  to  admit  for  a  short  distance 
(perhaps  a  quarter  of  an  inch)  a  small  probe,  and  that  from  this  exudes  a  slight  thin 
discharge.  Sir  James  Paget  has  pointed  out  that  these  openings  are  branchial 
fistulje— are,  in  fact,  '  due  to  incomplete  closure  of  the  upper  or  first  post-oral  fissure ; 
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or,  rather,  of  that  part  of  it  which  is  not  utilised  in  the  formation  of  the  Eustachian 
tube,  tympanum,  and  meatus.'^  A  very  characteristic  example  of  this  deformity 
which  I  removed  from  a  child  in  1875,  on  account  of  its  unsightly  appearance,  may 
be  seen  in  the  Museum  of  the  College  of  Surgeons. 

When  the  malformation  of  the  external  ear  is  great,  for  the  reason  above  men- 
tioned, the  loss  of  hearing  is  generally  absolute  ;  but  it  occasionally  happens  that  a 
child  presents  some  lesser  peculiarity,  such  as  closure  of  the  external  canal  by  integ- 
ument, and  is  possessed  of  so  much  hearing  as  to  enable  it  to  acquii-e  language  by 
the  ordinary  method,  though  not  until  much  later  in  life  than  usual. 

Surgical  interference,  even  when  there  is  considerable  hearing,  could  only  be  con- 
templated in  those  cases  in  which  the  deformity  seems  to  be  confined  to  the  closure 
of  the  canal ;  but  this  too  often  is  but  a  small  factor  in  causes  which  induce  the 
deafness.  It  is  only,  therefore,  under  very  exceptional  circumstances  that  an  artificial 
opening  would  be  serviceable.  When  it  has  been  made,  it  has  been  found  very 
difiicult  to  prevent  reclosing  of  the  opening,  and  the  hearing  has  been  but  very 
slightly  benefitted. 

For  anyone  who  has  had  the  opportunity  of  observing  great  numbers  of  con- 
genitally  deaf  children,  it  is  difficult  not  to  speculate  on  the  possible  influences  which 
have  aided  in  theii-  production.  Without  any  sort  of  doubt,  a  large  proportion  of 
malformations  of  the  external  ear,  as  well  as  congenital  absence  of  some  portion  of 
the  tympanum  and  labyrinth,  occur  in  the  children  of  parents  who  are  blood  relatives, 
and  it  is  scarcely  conceivable  that  these  are  mere  coincidences.  Because  it  is  true 
that  a  large  number  of  the  mari-iages  between  cousins  are  productive  of  well- 
developed  children,  this  in  no  way  invalidates  the  other  proposition,  viz.  that  such 
intermarriages  have  the  aforesaid  tendency.  My  own  conviction,  as  well  as  that  of 
others  who  have  been  brought  extensively  into  contact  with  the  congenitally  deaf,  is 
very  strong  on  this  point. 

In  connection  with  the  subject  of  deformities  of  the  ear  may  be  mentioned  the 
occasional  absence  of  the  malar  bone,  or  the  zygoma,  the  su.bstitution  of  solid  bone 
for  the  external  canal,  absence  of  the  tympanum,  closure  of  the  fenestra  ovalis  and 
rotunda  by  bone,  absence  of  one  or  more  of  the  semicircular  canals. 

Tumouos  of  the  aicricle. — The  so-called  hsematoma  of  the  insane  is  a  roundish 
red  tumour  which  makes  its  appearance  as  an  effusion  of  blood  in  the  course  of  a  few 
hours,  and  may  be  of  almost  any  size  up  to  that  of  a  hen's  egg.  It  is  accompanied 
by  heat  and  pain,  and  fluctuates.  After  a  time  the  skin  gives  way,  allowing  the 
blood  to  escape,  or,  if  not  evacuated  thi'ough  an  incision,  the  contents  of  the  blood- 
cyst  after  a  few  months  undergo  absorption.  In  either  case,  but  especially  in  the 
latter,  the  subsequent  contraction  leaves  great  deformity  of  the  auricle.  It  is  agreed 
on  very  high  authority  that  these  tvimours  need  not  necessarily  OAve  their  existence 
to  blows  or  violence  offered  to  the  ears.  The  best  account  of  them  that  has  been 
published  may  be  found  in  Dr.  Rossa's  work  on  diseases  of  the  ear,  in  which  the 
opinions  of  YiiT.how,  Brown-Sequard,  Hinton,  and  others  are  quoted.  Swellings 
of  a  somewhat  similar  character  and  appearance  occasionally  may  be  met  with  on 
the  auricle,  when  they  ai'e  undoubtedly  the  result  of  violence.  They  are  then 
nothing  more  than  extravasations  of  blood. 

A  few  instances  have  been  recorded  in  which  the  auricle  has  been  the  seat  of 
epithelioma.  I  have  seen  three  cases  of  nsevus  in  this  part,  and  in  all  there  was  a 
flow  of  blood  from  them  at  the  catamenial  periods.  They  were  readily  destroyed 
by  the  electric  cautery.  Small  simple  cysts  are  occasionally  found  on  the  auricle, 
and  the  piercing  of  the  lobe  for  eairings  not  uncommonly  gives  lise  to  small  encysted 
swellings,  which  will  not  disappear  unless  they  are  removed.  Calcareous  deposits 
on  the  auricle  in  gouty  people  are  familiar  to  all  physicians.  Their  most  usual 
position  is  on  the  Tipper  border  of  the  helix.  They  occasionally  become  inflamed, 
and  are  then  very  painful. 

Foreign  bodies  in  the  ear. — Stones,  beads,  pieces  of  wood,  berries,  cherry-stones, 

'  ^  See  Transactions  of  the  Hoyal  Med.  Chir.  Society,  Nol.^xi. 
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or  any  other  small  objects  which  fall  into  their  hands,  are  occasionally  put  into  their 
own  ears,  or  into  those  of  others,  by  children  at  play,  and  if  the  occurrence  escapes 
observation,  they  may  remain  in  the  ear  for  many  years  without  exciting  the  least 
initation  or  discomfort.  When  a  foreign  body  has  been  inti'oduced  into  the  meatus, 
and  has  not  been  interfered  with,  it  will  be  found  in  the  first  portion  of  the  canal, 
and  may  be  removed  with  tolerable  facility  ;  but,  if  an  xinsuccessfnl  attempt  has  been 
made  to  seize  it,  or  if  the  ear  has  been  syringed  in  oi'der  to  expel  it,  provided  that 
it  is  small  enough  to  pass  the  narrow  middle  part  of  the  meatus,  it  will  at  once  slip 
down  the  second  portion,  which  takes  a  downward  curve  to  the  tympanic  membrane. 
In  this  position  it  is  by  no  means  so  easy  of  removal. 

When  light  is  reflected  from  the  mirror  worn  on  the  forehead  through  a  speculum, 
and  the  canal  is  then  illuminated,  the  extraction  of  a  foreign  body,  if  it  has  not 
passed  beyond  the  middle  part  of  the  meatus,  may  be  efiected  without  any  pain  or 
risk  of  injuiy  to  the  membrana  tympani.  If  this  precaution  is  taken,  but  under 
no  other  circumstances,  the  operator  may  be  allowed  to  select  such  instrument  as 
the  size,  form,  and  general  nature  of  the  object  may  suggest. 

In  the  majority  of  instances,  perhaps  the  most  useful  instrument  is  a  simple 
piece  of  steel,  not  thicker  than  a  fine  wire,  and  slightly  bent  at  one  end  to  form  a 
very  minute  hook ;  the  other  end  is  fixed  into  a  handle.  With  this  little  hook  the 
foreign  body  can  be  drawn  out.  If  the  object  present  an  edge  that  can  be  firmly 
grasped,  a  long  polypus  forceps  may  be  used. 

Fig.  10. — Forceps  for  extracting  small  Polypi. 


Adults  will  sit  stQl  in  a  chaii*  whilst  this  is  being  done,  as  they  are  not  put  to 
the  slightest  pain ;  but  in  the  case  of  children,  it  is  generally  better  to  employ  an 
anaesthetic,  in  order  to  ensure  absolute  stillness. 

Should  the  foreign  body,  however,  have  previously  been  pushed  beyond  the  nar- 
row middle  poi'tion  of  the  canal  (and  this  fact  is  shown  by  an  examination  with  the 
reflector  and  speculum),  nothing  beyond  the  most  careful  syringing  ought  to  be  re- 
sorted to.  A  very  small  nozzle  to  the  syringe  should  be  used  and  kept  close  to  the 
upper  wall  of  the  canal ;  the  head  should  be  at  the  time  so  inclined  as  to  facilitate 
the  rolling  ovit  of  the  object.  It  is  very  much  to  be  desired  that  the  order  of  events 
in  these  cases  could  always  be  allowed  to  follow  this  simple  and  safe  course ;  but,  as 
a  matter  of  experience,  it  very  frequently  is  not. 

No  sooner  is  a  child  known  or  thought  to  have  something  in  its  ear,  than  the 
friends  at  once  betray  a  burning  anxiety  to  have  it  removed,  and  either  they  them- 
selves endeavour  to  extract  it,  or  some  one  else  is  found  with  sufficient  hardihood  to 
make  the  attempt  without  the  employment  of  reflected  light.  The  results  are  then 
invariably  the  same.  If  there  is  a  foreign  body,  at  the  first  touch  it  slips  through 
the  narrowed  portion  of  the  canal  on  to  the  membrane.  A  renewed  attempt, 
accompanied  by  a  movement  of  the  child,  ruptures  the  membrane. 

That  half,  at  least,  of  the  patients  who  are  brought  to  hospitals  for  the  purpose  of 
having  foreign  bodies  removed  from  the  ear  are  in  this  condition,  and  that  of  these 
many  have  had  nothing  whatever  in  the  ear  to  partially  justify  the  treatment  to 
which  they  have  been  subjected,  are  matters  of  common  knowledge  amongst  aural 
surgeons.     It  would  be  well  if  the  ill-directed  energy  which  is  so  often  brought  to 
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bear  upon  these  cases  ended  with  the  simple  rupture  of  the  membrane ;  but  the 
struggles  of  the  little  patients  interfere  so  much  with  any  further  attempt  to  extract 
the  foreign  body  (either  real  or  supposed),  that  it  is  occasionally  thought  desirable 
to  place  them  under  chloroform,  in  order  that  a  renewed  groping  in  the  dark  may 
be  conducted  at  leisure.  The  complete  destruction  of  the  membrane  and  contents  of 
the  tympanum  is  thus  achieved,  A  passing  allusion  to  such  proceedings  as  being 
by  no  means  of  unfrequent  occurrence  may  be  pardoned,  when  it  is  remembered 
that  the  death  of  children  under  such  circumstances  takes  place  suificiently  often  to 
be  recorded  in  the  journals  and  in  recent  works  upon  aural  surgery.  In  the  event 
of  a  patient  in  whom  the  membrane  lias  been  ruptured  being  brought  for  treatment, 
the  meatus  is  swollen,  and  filled  with  blood,  or  discharge  (if  a  few  days  have  elapsed 
since  the  accident). 

It  will  then  be  desirable  to  relieve  inflammation  with  hot  fomentations,  and 
when  all  swelling  has  subsided,  the  ear  should  be  syringed  every  day  with  warm 
water.  Under  such  simple  treatment,  if  there  is  a  foreign  body  in  the  ear,  it  will 
generally  come  out,  or  in  course  of  time  be  moved  into  such  a  position  that  by  the 
means  already  mentioned  it  can  be  easily  extracted.  The  purulent  discharge  from 
the  ear  will  continue  indefinitely  until  the  membrane  heals,  which  generally  happens 
in  course  of  time,  unless  it  has  been  completely  destroyed ;  and  the  extent  to  which 
the  hearing  is  lost  will  depend  upon  the  amount  of  damage  done  to  the  structures 
behind  it. 

Occasionally  insects  crawl  into  the  meatus ;  syringing  will  remove  them.  If 
the  auricular  branch  of  the  pneumogastric  nerve  happens  to  be  situated  rather 
superficially,  and  a  small  object  remains  without  being  discovered  in  the  meatus, 
it  is  apt  to  excite  irritation,  and  to  give  rise  to  a  troublesome  cough,  which  is  at 
once  relieved  when  the  cause  has  been  removed. 

Exostoses. — Enlargements  of  the  osseous  portion  of  the  external  auditory  canal  are 
of  frequent  occurrence,  and  they  afford  on  the  one  hand  examples  of  the  symmetry  of 
disease,  and  on  the  other  of  the  effects  of  a  local  irritation  in  i^roducing  successively 
increased  nutrition  and  new  growths.  Thus,  in  passing  under  review  a  large  num- 
ber of  these  cases  which  have  come  under  my  own  observation  during  several  years, 
it  is  noticeable  that  in  about  half  the  number  of  patients  who  have  presented  them- 
selves for  examination,  and  to  whom  bony  enlargements  were  present  in  one  ear, 
upon  inspecting  the  other  ear  it  was  found  to  be  similai'ly  affected,  very  often  not 
only  as  to  the  size,  but  also  as  to  the  number  of  the  growths.  A  very  common 
form  is  that  in  which  three  enlargements  meet  in  the  canal.  Sometimes  there  will 
be  only  one,  at  others  two.  Attention  is  generally  directed  to  their  existence  by 
the  fact  of  a  piece  of  cerumen  entirely  closing  an  already  nearly  closed  canal.  Thus 
they  may  remain  for  many  years  without  attracting  notice. 

In  examples  of  this  kind  it  is  quite  impossible  to  state  with  anything  like 
accuracy  the  origin  of  the  growths.  Many  explanations  have  been  offered,  such  as 
that  they  are  of  gouty  or  syphilitic  origin ;  but  none  of  these  views  will  bear  the  test 
of  experience,  nor  can  they  be  regarded  as  anything  more  than  conjectural.  I  have 
seen  several  members  of  the  same  families  the  subjects  of  these  bony  enlargements, 
so  that  they  are  sometimes  inherited.  That  they  wiU  at  one  time  increase  synchro- 
nously in  either  ear,  that  they  will  remain  without  apparent  change  for  many  years, 
that  if  they  are  uncomplicated  with  any  further  affection  behind  them  they  are 
harmless,  and  that  the  smallest  possible  apertm^e  is  suflScient  for  nearly  perfect 
transmission  of  sonorous  vibrations,  are  so  many  certain  facts.  But,  if  their  existence 
is  unaccountable  in  the  one  class  of  cases,  their  occurrence  in  the  other  admits  of  a 
tolerably  accurate  explanation.  It  often  happens  that  a  patient  who  complains  of 
being  deaf  in  one  ear,  and  in  whose  external  canal  one  or  more  bony  growths  are 
discovered,  will  be  found  to  have  suffered  in  early  life  for  many  years  from  a  puru- 
lent discharge  from  the  ear.  The  order  of  events  will  then  have  been — inflammation 
of  the  middle  ear,  perforation  of  the  membrane  accompanied  with  the  discharge, 
healing  of  the  perforation,  abnormal  growth  of  the  osseous  canal.  Sometimes  the 
perforation  is  still  open,  and  the  discharge  may  be  observed  to  come  from  behind 
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the  exostosis.  The  local  irriation  produced  by  the  constant  passage  of  this  discharge 
from  the  oj)en  tympanum,  especially  when  the  opposite  ear  is  absolutely  healthy, 
appears  in  such  examples  to  be  a  reasonable  explanation  of  the  origin  of  the 
bony  growths. 

When  exostoses  have  been  discovered,  the  patient  should  not  be  allowed  at  any 
time  to  put  his  head  under  water,  as  in  bathing.  A  few  drops  of  water,  and 
especially  of  sea  water,  behind  the  growths  are  quite  enoiigh,  not  only  to  make  him 
deaf,  but  often  to  excite  irritation  or  inflammation  in  the  neighbourhood  or  in  the  sub- 
stance of  the  tympanic  membrane.  Indeed,  it  is  this  accident  which  frequently  directs 
attention  to  the  state  of  things.  For  the  same  reason,  when  the  closure  of  the  canal 
is  completed  by  a  small  piece  of  cerumen,  it  is  better  to  carefully  remove  it  with 
forceps,  or  some  appropriate  instrument,  rather  than  to  syringe  the  ear.  Inasmuch, 
as  in  most  cases  the  canal  is  not  absolutely  closed,  this  management  is  all  that  is 
wanted  in  the  way  of  treatment ;  but  in  the  example  above  alluded  to,  viz.  where  the 
membrane  isperforated,  and  in  instances  where  the  discharge  cannot  escape,  where  there 
is  perhaps  a  polypus  growing  from  the  tympanum,  and  seen  to  be  protruding  between 
the  exostoses,  especially  when  this  condition  is  accompanied  with  severe  headaches 
and  general  constitutional  disturbance — where,  briefly,  the  patient  is  in  immediate 
risk  of  blood-poisoning,  or  extension  of  inflammation  to  the  cranium,  the  removal 
of  the  growth  is  urgently  demanded.  This  is  no  easy  matter,  and  the  writer  of  this 
article  has  arrived  at  the  conclusion,  as  the  result  of  his  experience  of  such  cases,  that 
the  best  method  to  employ  is  as  follows  :- — The  patient  being  under  ether,  and  light 
being  reflected  from  the  mirror  worn  on  the  forehead,  the  bony  growths  are  cut  away 
by  the  drill  which  is  in  common  use  among  dentists.  It  is,  of  course,  necessary  that 
an  assistant  should  turn  the  lathe,  and  that  the  blood  which  oozes  from  the 
bone  should  be  constantly  staunched  with  absorbent  cotton-wool.  The  bleeding  of 
the  bone,  by  obsti"ucting  the  view  of  the  parts,  maiies  the  proceeding  necessarily  a 
tedious  one ;  but  the  complete  command  which  can  be  exercised  over  the  drill 
makes  its  employment  in  these  cases  most  valuable.  It  is,  of  course,  far  more 
easy  to  remove  these  growths  when  they  occur  singly,  as  there  is  then  generally 
a  pedicle  to  cut  through  ;  and  fortunately,  when  the  enlargements  have  been  the 
result  of  a  local  irritation,  it  is  more  usual  to  find  the  meatus  completely  ob- 
structed by  one  tumour  growing  from  the  posterior  wall  than  by  two  or  three. 
They  are  of  very  dense  structure  like  ivory.  It  is  possibly  a  coincidence,  though 
perhaps  worth  mentioning,  that  men  are  far  more  prone  to  this  affection  than  women, 
and  that  they  very  commonly  have  been  in  the  habit  of  bathing  in  the  sea  a  good 
deal, 

Accttmulation  q/  cerumen. — Were  it  not  that  accumulations  of  cerumen  are  very 
frequently  directly  and  indirectly  the  cause  of  much  trouble,  a  few  words  would  be 
sufficient  with  which  to  dismiss  the  subject.  As  a  matter  of  fact,  however,  the 
presence  of  cerumen  may  give  rise  to  very  serious  consequences.  For  example,  the 
tympanic  membrane  is  not  unfrequently  ruptured  by  violent  syringing  entrusted  to 
inexperienced  hands. 

Long-continued  pressure  from  hardened  wax  occasionally  causes  ulceration  of  the 
membrane,  and  sometimes  even  absorption  of  portions  of  the  osseous  canal.     Where 
very  dry  cerumen  has  been  for  some  time  in  contact  with  the  membrane,  a  few  drops  of 
water  getting  into  the  ear,  by  causing  swelling  of  the  mass,  will  so  excite  pressure  as  to 
set  up  inflammation  within  the  tympanum,  as  well  as  throughout  the  entire  external 
canal.     It  becomes  necessary,  therefore,  on  occasions,  to  exercise  something  more  than 
ordinary  prudence  in  the  removal  of  wax  from  the  ear.     At  other  times  the  canal 
may  be  as  nearly  as  possible  filled  with  cerumen  without  any  inconvenience  arising 
from  its  presence,  for  the  very  smallest  passage  to  the  membrane  will  suffice  or  perfect 
hearing.     When  patients  become  deaf  from  this  cause,  they  do  so  suddenly  by  some 
slight  movement  in  the  mass,  occasioned  generally  by  a  little  water  getting  into  the 
ear,  or  by  the  pressure  of  the  pillow  on  the  tragus.    It  may  be  laid  down  as  a  rule  that 
an   ear  should  never  be  syringed   unless  an  inspection  has  proved  the  necessity  for 
such  a  proceeding.     A  stream  of  water  directed  en  to  the  tympanic  membrane  can 
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only  operate  in  a  harmful  manner,  and  it  is  by  no  means  a  very  rare  occurrence  to 
find  the  membrane  split  vertically  on  one  side  or  the  other  of  the  handle  of  the 
malleus,  when  a  person  has  had  the  ear  syringed  by  the  first  person  whom  he  can 
induce  to  operate  upon  him.  Even  when  the  presence  of  wax  has  been  demon- 
strated, and  when  it  is,  as  often  happens,  of  stony  hardness,  it  is  not  always  advis- 
able to  syringe  the  ear  until  the  collection  has  been  softened  by  soaking  with  warm 
water ;  for  the  first  syringeful  of  water  will  perhaps  drive  the  mass  against  the 
membrane,  and  it  may,  in  its  hardened  state,  be  not  very  easily  dislodged  at  the  first 
sitting.  In  such  a  case  it  is  better,  even  at  the  expense  of  a  considerable  time 
bestowed  on  the  occasion,  that  the  ear  be  kept  filled  with  water  for  some  time,  and 
then  that  the  secretion  be  subsequently  removed. 

At  all  times  syringing  should  be  employed  with  the  greatest  gentleness ;  the  process 
ought  not  to  cause  pain,  nor  be  continued  for  long  at  a  time.  If  the  above  pre- 
cautions are  not  attended  to,  a  good  deal  of  irritation  may  be  set  up,  and  the  canal 
become  so  swollen  that  for  many  days  it  may  be  quite  impossible  to  remove  the 
cerumen.  The  most  convenient  form  of  ear-syringe  is  one  in  which  the  nozzle  is 
removed  (whilst  the  syringe  is  filled)  and  readjusted  by  a  bayonet  action.  This 
portion  ought  to  be  small  in  order  that  it  do  not  block  up  the  canal,  and  when  it  is 
used,  should  be  applied  to  the  roof  of  the  meatus.  Its  introduction  will  be  much 
assisted  if  the  auricle  is  drawn  iipwards  at  the  time.  A  feeling  of  faintness  and 
giddiness  is  at  once  produced  if  the  water  is  not  warm  enough  to  be  pleasant,  and 
even  then  there  will  be  found  a  certain  proportion  of  people  whom  syringing  the 
ears  affects  in  this  way.  Indeed,  as  will  be  mentioned  hereafter,  the  symptoms  of 
giddiness,  and  sometimes  even  of  vomiting,  without  any  previous  sensation  of  nausea, 
are  prominent  in  many  cases  when  either  of  the  three  divisions  of  the  ear  are  dis- 
ordered; thus  showing  the  very  intimate  connection  which  exists  between  the 
pneiimogastric  and  the  auditory  nerves. 

Fungi  in  the  meatus. — In  1867  Schwartze  directed  attention  to  the  fact  that  the 
.  external  auditory  canal  was  occasionally  the  seat  of  a  vegetable  fungus,  Aspergillus, 
and  it  has  since  been  found  by  many  others.  The  fungus  is  identical  with  that 
which  is  found  in  the  mould  on  damp  walls.  When  it  has  been  noticed,  it  has 
generally  been  in  cases  where  the  canal  has  suffered  from  irritation,  or  collections  of 
cerumen.  It  is  easily  eradicated  by  cleanliness  and  some  local  astringent,  such  as 
acetate  of  lead  lotion,  or  spirits  of  wine. 

Collapse  of  the  cartilaginous  part  of  the  meatus  is  an  affection  of  old  age.  The  open- 
ing to  the  canal  becomes  often  in  elderly  people  reduced  to  a  mere  slit.  When  the 
hearing  suffers  from  this  condition,  a  small  silver  tube  may  be  worn  to  keep  the 
walls  of  the  canal  apart. 

Eczema. — This  is  a  very  common  affection  of  the  external  ear,  and  often  involves 
the  auricle  as  well  as  the  external  meatus.  It  is  generally  met  with  in  persons  of  a 
gouty  tendency,  or  those  who  become  out  of  health  from  too  fi-ee  living  and  sedentary 
habits.  In  the  acute  form  the  whole  of  the  external  ear  is  very  much  swollen,  red, 
and  painful,  and  exudes  a  watery  discharge,  which  dries  rapidly,  and  becomes  en- 
crusted. The  itching  which  accompanies  it  is  most  excessive.  In  this  stage  the 
best  treatment  consists  in  laxative  saline  medicine,  given  very  freely ;  restrictions  in 
diet,  such  as  very  little  or  even  no  animal  food  for  a  few  days,  and  an  enth-e  absence 
of  stimulants.  The  ear  should  be  constantly  fomented  with  hot  water ;  the  canal 
frequently  syringed  with  warm  water,  and  a  lotion  consisting  of  oxide  of  zinc  and 
water  may  be  dabbed  on  to  the  ear  several  times  in  the  course  of  the  day.  When 
under  this  treatment  the  acute  stage  has  passed  away,  an  ointment  consisting  of 
vaseline  and  the  ammonio-chloride  of  mercury,  eight  grains  to  the  ounce,  may  be 
lightly  pencilled  over  the  ear  and  within  the  meatus. 

The  chronic  form  of  the  complaint  requires  the  most  patient  treatment,  and  it 
is  very  desirable  that  the  affection  should  not  be  allowed  to  go  on  without  attention 
being  paid  to  it ;  for  not  only  does  it  lead  to  a  general  thickening  and  disfigurement 
of  the  auricle,  but  the  integuments  of  the  external  canal  become  so  much  thickened 
that  the  passage  is  at  last  not  infrequently  almost  occluded.     When  this  disease  has 
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been  neglected  foi-  some  years,  I  have  often  seen  so  much  narrowing  of  the  canal 
that  it  would  only  admit  of  the  passage  of  a  small  probe.  The  hearing  in  such  cases 
suffers  very  much  indeed ;  for  complete  closure  from  the  presence  of  a  little  dried 
discharge  from  time  to  time  takes  place.  In  cases  of  chronic  eczema  the  first  con- 
sideration is  that  the  canal  should  be  carefully  syringed  and  dried.  At  first  this 
ought  to  be  done  by  the  surgeon  every  few  days,  and  the  above-mentioned  ointment 
very  sparingly  applied  with  a  small  camel's-hair  brush.  A  rigid  diet,  suitable  for 
a  gouty  person,  must  be  enjoined.  Some  form  of  mineral  aperient  water  may  be 
taken  in  the  morning,  and  a  small  dose  of  Liq.  arsenicalis  and  bicarbonate  of  soda 
twice  daily  after  food.  Under  simple  treatment  of  this  kind  patients  may  completely 
recover  from  an  otherwise  obstinate  and  interminable  disorder. 

Boils  in  the  meatus. — The  external  auditory  canal  is  very  often  affected  by  boils, 
which  are  so  persistent  in  their  advent  that  it  is  not  very  uncommon  to  find  a 
patient  affected  in  this  way,  who  will  for  many  months  not  pass  a  week  without  a 
fresh  one.  No  sooner  has  one  boil  completed  its  course  than  another  begins.  The 
first  premonitory  symptom  is  generally  an  intolerable  itching.  On  account  of  this 
tendency  to  recurrence,  no  local  treatment  is  of  any  avail  until  the  constitutionally 
disturbing  cause  has  been  discovered  and  corrected.  Strong  vigorous  men  are  quite 
as  prone  to  this  very  troublesome  affection  (for  the  boils  are  extremely  painful)  as 
weakly  persons.  Men  who,  after  being  accustomed  to  very  active  exei-cise,  take  to 
sedentary  pursuits,  are  unusually  liable  to  this  symptom,  and  therefore  the  treatment 
which  was  spoken  of  as  being  adapted  for  persons  who  suffer  from  eczema  is  generally 
in  kind  the  most  suitable  for  these  cases.  Some  simple  ointment,  such  as  zinc 
ointment  made  with  vaseline,  will  be  useful  to  relieve  the  itching. 

Abscess  of  the  canal  requires  more  Adgorous  treatment.  It  is  an  intensely  painful 
affection,  and  is  very  often  set  up  by  the  irritation  of  cerumen  behind  the  spot  where 
it  forms.  It  is  generally  best  to  open  an  abscess  in  the  canal,  for  the  integuments 
are  so  tense  that  much  prolonged  suffering  is  in  this  way  avoided  ;  and  the  incision 
should  be  made  very  freely,  if  it  is  needed  at  all.  What  is  generally  described  as 
diffused  irv/lammation  of  the  external  auditory  canal  occurs  more  or  less  whenever 
the  tympanum  is  also  inflamed ;  it  is  then  confined  chiefly  to  the  soft  parts  of  the 
canal,  and  the  movements  of  the  jaw  are  very  much  impeded ;  but  if  it  is  of  primary 
rather  than  of  secondary  origin,  the  periosteum  is  the  tissue  affected.  In  the  latter 
case  the  canal  appeal's  very  much  swollen,  and  it  is  very  tender.  K  the  pain,  which 
is  extremely  severe,  does  not  subside  after  leeches  have  been  placed  in  front  of  the 
tragus,  and  followed  by  fomentations,  an  incision  should  be  made  through  the 
periosteum.  This  may  be  conveniently  done  with  a  curved  bistoury,  and  the  in- 
cision should  be  made  as  the  knife  is  withdrawn.  Unless  this  relief  is  given  to  the 
extreme  tension  of  the  parts,  some  portion  of  the  osseous  canal  will  afterwards  die, 
and  exposed  bone  in  this  situation  is  most  troublesome ;  for  it  not  only  is  difficult 
to  detach  and  remove,  but  from  the  exposed  sm-face  granulations  arise  which  fill 
the  meatus  ;  there  is  then  a  profuse  piuailent  dischai-ge  from  the  ear.  These  granu- 
lations become  afterwards  dignified  by  the  term  polypus,  and  if  they  are  simply 
removed,  will  be  reproduced  very  soon  afterwards. 

In  the  treatment  of  this  condition,  therefore,  as  in  the  case  of  true  polj^pup  or 
any  other  morbid  growth,  extraction  is  merely  the  preliminary  step  to  treatment. 
To  accomplish  their  removal  the  ring  polypus  forceps  may  be  employed,  or  any 
modification  of  this  instrument  that  the  ingenuity  of  the  operator  may  suggest. 
Indeed,  it  is  absolutely  necessary  that  several  instruments  should  be  at  hand,  for 
not  only  does  the  meatus  of  individuals  vary  very  much  in  calibre,  without  any  re- 
ference to  the  ages  of  patients  ;  but  the  size  and  position  of  the  gi^owths  are  suffi- 
ciently different  to  suggest  the  most  convenient  instrument  for  their  extraction. 
After  the  removal  of  a  pol}i3us,  or  of  granulations,  some  caustic  fluid  should  be 
applied  to  the  point  of  origin  which  is  connected  with  the  diseased  bone.  Chloro-acetic 
acid  is  of  all  others  perhaps  the  most  useful,  since  its  action  can  be  immediately 
stopped,  if  necessary,  by  syringing ;  for  this  acid  is  perfectly  soluble  in  water.  The 
best  plan  of  applying  the  acid  is  to  twist  a  very  small  piece  of  absorbent  wool  on  to 
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the  end  of  an  eye-probe,  and  moisten  it  with  the  caustic.  For  daily  use  afterwards, 
powdered  gallic  acid  may  be  applied.  Of  course,  complete  recovery  does  not  take 
place  until  the  whole  of  the  dead  bone  is  removed. 

The  Middle  Ear. 

There  ai-e  certain  points  in  connection  with  the  middle  ear  which  make  it  as 
impracticable  as  undesirable  that  the  subject  of  diseases  to  which  it  is  liable  should 
be  treated  in  so  divisional  a  manner  that  it  might  be  supposed  possible  to  speak 
exclusively  at  one  time  of  affections  of  the  membrane,  at  another  of  the  cavity  of 
the  tympanum,  or  at  another  of  the  Eustachian  tube.  For  in  practice  it  is  found 
that  the  tympanum  cannot  suffer  without  the  membrane  being  altered  in  appearance 
and  structure;  that  abnormal  states  of  the  membrane  are  for  the  most  part  secondary 
to  catarrhal  or  inflammatory  changes  within  the  tympanic  cavity ;  and  that  any 
obstruction  of  the  Eustachian  tube,  from  whatever  cause  arising,  not  only  alters  the 
curvature  of  the  membrane,  but  also,  as  a  natural  conseqvience,  the  position  of  the 
chain  of  ossicles  which  lie  across  the  tympanvim.  In  short,  one  division  cannot 
suffer  without  involving,  more  or  less,  the  other  two. 

The  patient  study  of  the  tympanic  membrane  in  disease  cannot  fail  to  leave  two 
distinct  impressions  on  the  mind  of  the  observer  :  first,  that  any  alteration  in  its 
appearance  or  structure  must  be  regarded  chiefly  as  an  index  of  changes  which  have 
taken  place  within  the  tympanic  cavity  rather  than  as  important  in  themselves ; 
secondly,  that  any  preconceived  notions  as  to  the  functions  of  the  tympanic  mem- 
brane must  be  often  discarded,  seeing  that  such  perfect  hearing  is  sometimes  present 
with  a  membrane  as  different  from  health  as  it  is  possible  to  conceive,  whilst,  on 
the  other  hand,  extreme  degrees  of  deafness,  exclusively  dependent  on  disease  of  the 
tympanum,  will  be  found  to  be  associated  with  nothing  more  marked  than  a  loss  of 
lustre  and  translucency  in  the  membrane.  It  must  not  be  supposed,  however,  that 
the  most  careful  study  of  the  membrane  in  health  and  disease  is  likely  to  prove 
barren  in  its  results,  for  the  contrary  is  true.  The  most  trifling  alterations  in 
curvature,  and  the  most  minute  variations  fi-om  health,  especially  when  these  signs 
are  taken  in  conjunction  with  the  opposite  ear  of  the  patient  under  examination, 
and  the  history  of  the  malady,  will  often  form  an  incident  in  the  chain  of  evidence 
which  will  throw  so  much  light  upon  the  subject  under  investigation  as  to  make 
what  would  otherwise  be  an  obscure  case,  one  readily  understood  in  all  its  bearings. 
Thus,  a  small  scar  on  the  membrane  will  occasionally  tell  a  story  of  previous  in- 
flammation within  the  tympanum,  the  details  of  which  had  long  since  passed  from 
the  memory  of  the  patient  or  his  friends.  It  seems  almost  needless  to  observe  that 
the  appearances  presented  by  a  healthy  membrane  must  be,  in  the  first  place,  per- 
fectly familiar  to  the  student  of  ear  diseases,  and  perhaps  the  first  thing  that  he  will 
notice  will  be  the  considerable  variations  which  are  found  to  exist  in  the  brightness, 
translucency,  and  curvature  of  the  membrane  in  individuals  whose  ears  are  absolutely 
healthy.  No  description  will  fully  illustrate  this  fact,  and  it  is  a  knowledge  only  to 
be  attained  by  a  large  experience.  Speaking  generally,  however,  the  chief  points 
to  be  observed  in  the  membrane  are  the  following  : — 

(1)  The  short  process  of  the  malleus,  which  forms  a  projection  at  the  upper  and 
middle  part  of  the  membrane. 

(2)  Proceeding  downwards,  and  slightly  backwards,  and  terminating  at  a  little 
below  the  centre  of  the  membrane,  the  handle  of  the  malleus. 

(3)  Taking  the  termination  of  the  handle,  or  umbo  (as  it  is  called),  for  its  apex, 
and  extending  downwards  and  slightly  forwards,  is  the  triangular  h-ight  spot,  or 
cone  of  light.  This  is  an  area  from  which,  when  the  membrane  is  illuminated,  light 
is  reflected  back  to  the  eye.  It  is  due  to  the  peculiar  curves  exhibited  by  the  mem- 
brane ;  ciu^ves  which  are  of  a  somewhat  complicated  nature,  and  which  are  dependent 
on  the  conditions  that  might  be  expected  to  obtain  when  it  is  remembered  that 
this  stretched  membrane  has  an  oblique  position,  forming  with  the  floor  of  the  canal 
an  angle  of  about  45°,  and  that  it  is  drawn   upon  by  the  handle  of  the  malleus, 
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whicli  is  tilted  inwards.  Thus,  although,  it  is  irregularly  concave  at  the  centre,  its 
peripheral  part  is  somewhat  convex.  It  will  be  noticed  that  this  cone  of  light  would 
be  absent  if  the  membrane  were  a  plain  surface,  and  that,  as  a  matter  of  observation, 
its  position  is  altered  by  movements  of  the  handle  of  the  malleus,  produced  by  dis- 
tending the  tympanum  with  air,  and  by  the  removing  this  distension  by  the  act  of 
swallowing. 

(4)  Its  colour,  perhaps  best  described  as  blue  grey,  which  varies  even  in  health 
according  to  its  transparency,  for  under  the  influence  of  a  very  bright  light  the 
tympanic  cavity  is  more  or  less  illuminated.  The  colour  is  also  influenced  by  the 
kind  of  light  which  is  employed,  being  more  blue  under  sunlight  and  of  a  somewhat 
yellowish  hue  under  the  ai-tificial  illumination  from  gas. 

(5)  Its  lustre,  which  is  soon  lost  whenever  the  tympanum  is  afifected  with 
catarrh  or  inflammation,  as  it  also  is  in  many  affections  of  the  external  canal. 

(6)  Its  inclination.  This  varies  somewhat;  it  forms  an  angle  of  about  45° 
with  the  floor  of  the  meatus. 

(7)  Its  curvature  presents  irregularities,  the  reasons  for  which  have  been  pre- 
viously mentioned,  and  it  also  will  be  found,  as  will  be  mentioned  later  on,  to  alter 
in  all  cases  where  the  middle  ear  is  affected. 

For  surgical  purposes  it  will  be  sufiicient  to  remember  that  the  tympanic  mem- 
brane, consisting,  as  is  well  known,  of  external  radiating  fibres,  derived  from 
the  periosteal  covering  of  the  external  meatus,  and  internal  circular  fibres  from 
the  periosteum  of  the  tymjjanum  (between  these  the  handle  of  the  malleus  is 
fixed),  has,  as  an  external  layer,  a  continuation  of  the  skin  of  the  meatus,  and  that  its 
internal  layer  is  the  extremely  delicate  mucous  membrane  which  lines  the  tympanum 
and  the  Eustachian  tube. 

Injuries  of  the  memhrana  tympani. — The  membrane  is  very  frequently  ruptured 
accidentally.  This  may  happen  from  the  introduction  of  any  pointed  instrument 
into  the  ear  ;  by  the  violent  compression  of  air  within  the  tympanum,  as  in  vomiting 
or  blowing  the  nose ;  by  the  sudden  compression  of  air  within  the  meatus  fi'om  a  box  on 
the  ear,  or  an  explosion  near  the  ear;  by  a  blow  or  fall  on  the  head;  or  by  a  violent 
syringing.  In  whatever  way  the  accident  occurs,  a  sudden  acute  and  sickening  pain 
is  felt,  and  this  is  immediately  succeeded  by  a  feeling  of  faintness.  There  is  pei-haps 
also  a  little  oozing  of  blood.  Even  without  an  examination,  the  precise  nature  of 
the  accident  may  be  known  by  the  facility  with  which  the  patient  can  pass  the  air 
through  the  tympanum  in  a  forcible  attempt  at  expiration,  whilst  the  mouth  and 
nose  are  closed.  After  the  accident,  the  membrane  either  heals  in  the  course  of  a 
few  days,  or  suppuration  is  established  in  the  tympanum.  There  is  then  a  purulent 
discharge  from  the  ear.  But,  even  if  this  takes  place,  the  tendency  of  the  membrane 
is  towards  healing.  When  the  ear  is  examined  soon  after  the  accident,  a  clot  of 
blood  will  sometimes  be  observed  covering  the  rupture,  or  the  opening  may  appear 
like  a  slit,  the  edges  of  which  separate  if  the  patient  blow  through  the  peiforation. 
Where  a  sharp  pointed  object,  such  as  a  toothpick,  a  twig  of  wood,  or  the  like,  pierces 
the  membrane,  the  wound  generally  heals  very  rapidly  (in  a  few  days),  and  very  little 
deafness  is  ultimately  left.  Although  subsequently  the  perforation  may  close;  if  sup- 
puration has  once  been  established,  in  some  degree,  however  slightly,  the  hearing 
suffers.  The  function  is  more  extensively  injured  after  rupture,  caused  by  blows  on 
the  head  or  ear,  and  by  explosions,  than  by  any  other  form  of  the  accident.  In 
truth,  however,  in  these  cases,  as  in  all  others,  the  rupture  ;jer  se  has  very  little 
indeed  to  do  with  the  loss  of  hearing,  as  may  be  noticed  from  the  fact  that  shocks  of 
this  nature  are  alike  productive  of  very  serious  and  permanent  deafness,  whether 
the  membrane  be  broken  or  not.  In  both  cases  the  nervous  structures  are,  without 
doubt,  the  parts  which  mainly  suffer.  After  suppuration  in  the  tympanum,  however, 
a  second  element  comes  in,  for  the  products  of  inflammation  within  this  cavity  still 
further  damage  the  hearing  by  their  interference  with  the  conduction  of  sound  to  the 
labyrinth.  Conclusive  evidence  of  the  degree  in  which  the  nervous  portion  of  the 
ear  is  damaged  on  the  one  hand,  and  the  conducting  portion  on  the  other,  is  afforded 
by  comparing  the  manner  in  which  the  vibrations  of  a  tuning-fork  placed  upon  the 


140  DISEASES   AND   INJURIES   OF   THE   EAR. 

vertex  are  heard  relatively  by  the  injured  and  the  uninjured  ear.  Where  the 
nervous  power  of  the  ear  is  damaged,  such  vibrations  will  be  heard  less  loudly  than 
in  the  healthy  ear,  and  more  loudly  when  the  conducting  power  has  been  impaired 
in  the  course  of  inflammation  within  the  tympanum.  It  is  worthy  of  notice  that 
far  greater  damage  is  done  to  the  hearing  by  a  box  on  the  ear  or  explosions  when 
they  come  unexpectedly — i.e.  before  the  tensor  tympani  muscle  has  contracted  so  as  in 
some  degree  to  prepare  the  membrane  for  the  shock.  In  accounts  of  the  injuries 
under  consideration,  which  I  have  given  elsewhere,'  will  be  found  an  instance  in 
which  the  portio  dura  was  injured  in  its  passage  through  the  aqueduct  of  Fallopius,  by 
the  point  of  a  pair  of  scissors  thrust  through  the  membrane  (complete  paralysis  of 
the  facial  muscles  instantly  followed),  and  in  the  twenty-two  cases  there  recorded 
'  the  perforation  did  not  heal  in  ten  ;  in  six  instances  the  hearing  did  not  suffer  at 
all ;  in  the  remaining  sixteen  it  was  more  or  less  seriovisly  impaired.' 

The  chief  treatment  for  accidental  rupture  of  the  membrane  is  to  prevent  the 
patient  putting  anything  (even  water)  into  the  ear,  so  that  the  healing  process  may 
be  allowed  to  take  place  without  being  interfered  with.  If  suppuration  takes  place, 
nothing  more  should  be  done  than  gently  to  syringe  the  ear  with  warm  water,  taking 
care  that  occasionally  secretion  from  the  tympanum  is  expelled  by  causing  the 
patient  to  blow  through  the  opening.  If  it  does  not  heal  eventually,  the  case  will 
come  within  the  category  of  ordinary  perforation  of  the  membrane,  to  be  mentioned 
hereafter,  and  must  be  treated  accordingly. 

The  importance  of  non-interference  in  these  cases  cannot  be  too  urgently  im- 
pressed on  the  patient,  and  it  is  somewhat  rare  to  find  instances  (unless  the  patient 
is  seen  soon  after  the  accident)  in  which  some  sort  of  an  attempt  has  not  been  made 
to  assist  the  healing  process  which  so  readily  takes  place  if  it  is  allowed  to  proceed 
unmolested.  How  quickly  the  membrane  heals  may  be  seen  at  any  time  if  it  is 
examined  within  a  few  days  of  an  occasion  on  which  it  has  been  ruptured  by  a  blow 
or  fall  on  the  head  which  has  been  followed  by  some  bleeding  from  the  ear.  Even 
in  those  eases  in  which  the  bleeding  has  been  profuse,  and  in  which  there  has 
been  every  reason  to  believe  that  the  base  of  the  skull  has  been  fractured,  the  healing 
process  is  not  very  long  deferred.  The  appearance  which  is  pi-esented  when  the 
membrane  is  ruptured  from  these  causes  is  very  generally  a  longitudinal  slit  in  the 
anterior  or  postei'ior  section  of  the  membrane.  On  one  occasion  when  the  accident 
occui-red  from  the  exjDlosion  of  a  gun  close  to  the  ear,  I  observed  two  slits  on  either 
side  of  the  malleus,  extending  from  the  top  to  the  bottom  of  the  membrane;  they 
both  healed  completely  within  four  days  of  the  accident. 

In  the  case  of  a  severe  blow  or  box  on  the  ear,  when  the  hearing  is  extensively 
damaged,  it  generally  recovers  to  a  certain  extent,  and  this  happens  quite  irrespec- 
tively of  any  rupture  of  the  membrane.  The  loss  of  hearing  is  always  accompanied 
by  more  or  less  tinnitus,  and  this  symptom  is  the  last  to  disappear,  and  indeed  is 
sometimes  persistent  for  the  remainder  of  the  patient's  life.  It  is  very  much  to  be 
desired  that  it  should  be  generally  known  how  commonly  the  practice  of  boxing  boys' 
ears  at  school  is  sometimes  followed  by  most  serious  and  permanent  deafness. 


NON-PURULENT   CATARRH    OF   THE   MIDDLE   EAR. 

The  term  catarrh  as  applied  to  the  middle  ear  includes  in  their  early  stages  all  the 
affections  to  which  it  is  liable,  and  when  it  is  remembered  that  the  Eustachian  tubes 
and  tympana  are  lined  continuously  with  the  same  tract  of  mucous  membrane,  which  is 
in  all  cases  the  part  primarily  involved,  the  application  of  this  term  is  a  very  natural 
one.  So  long  as  the  increased  secretion  is  merely  of  a  mucous  character,  the  disease 
is  spoken  of  as  non-purulent,  but  if  the  process  of  congestion  passes  into  that  of 
inflammation,  and  the  formation  of  pus  takes  place,  the  term  pm^ulent  catarrh  is  applied 
to  the  affection.  This  division  is  not  so  artificial  as  woitH  appear  at  first  sight,  for 
although  the  one  may  be  sometimes  merely  the  first  stage  of  the  other,  it  is  found  in 

^  Vide  Transactions  of  Clinical  Society,  vol.  vi.,  aud  Lancet,  1875. 
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practice  that  the  middle  ear  may  for  yeai-s  be  affected  with  increased  secretion  of  its 
lining  membrane,  without  ever  suffering  from  inflammation  in  the  true  sense  of  the  word . 

Obstruction  of  the  Eustachian  tube. — In  the  simplest  form  of  catarrh,  nothing 
more  than  the  faucial  openings  of  the  Eustachian  tubes  are  involved,  and  the  symp- 
tom complained  of  is  deafness,  accompanied  by  a  sensation  of  weight  in  the  ears.  It 
is  a  very  common  ailment  with  children  and  yoimg  persons,  and  whilst  the  so-termed 
strumous  are  more  liable  to  it  than  others,  it  is  by  no  means  confined  to  this  class. 
More  often  than  not  it  is  associated  with  a  granular  condition  of  the  pharynx  and 
posterior  nares.  For  this  reason  the  subjects  of  it  present  a  very  characteristic 
appearance,  since  they  breathe  almost  exclusively  through  the  mouth  and  more 
habitually  during  sleep.  The  temperate  damp  climate  which  prevails  in  this  country 
and  Germany  is  peculiarly  favourable  to  its  development.  In  children  with  this 
complaint  the  hearing  varies  very  much  according  to  atmospheric  influences  and  the 
especial  locahty  in  which  they  reside.  Thus  a  clay  soil  is  especially  unfavourable  to 
these  patients;  also  they  hear  much  better  in  summer  than  in  winter;  and  if  they 
remove  into  a  dry  warm  climate,  recovery  occasionally  takes  place  without  further 
interference.  Under  ordinary  circumstances  it  is  of  primary  importance  that  the 
condition  of  the  nares  should  be  attended  to,  and  this  may  be  done  by  the  daily 
syringing  of  the  nostrils  with  alkaline  or  saline  solutions.  Salt  and  water,  sea  water 
when  obtainable,  or  a  solution  containing  carbonate  of  soda,  borax,  and  sugar,  are 
amongst  the  most  suitable.  The  fluid  should  be  warm,  and  must  be  syringed  in  such 
a  manner  that  it  passes  chiefly  through  one  inferior  meatus  of  the  nostril  and  out 
through  the  other ;  and  whatever  of  it  passes  into  the  throat  must  be  spat  out.  In 
this  way  large  masses  of  secretion  will  be  brought  away,  and  after  a  time  free 
breathing  through  the  nose  is  established.  This  plan  is  much  to  be  preferred  to  the 
nasal  douche,  the  use  of  which  is  without  doubt  not  free  from  danger.  When  it  is 
employed,  it  occasionally  happens  that  some  of  the  fluid  passes  through  the  Eustachian 
tube  into  one  or  other  tympanum,  and  sets  up  inflammation,  which  ends  in  rupture 
of  the  membrane,  accompanied  by  more  or  less  disorganisation. 

The  subjects  of  this  catarrhal  malady,  especially  when  they  are  of  a  strumous  type, 
often  have  enlai'ged  tonsils.  Although  the  tonsils  do  not  mechanically  in  any 
degree  close  the  Eustachian  tubes,  they  keep  up  the  unhealthy  condition  of  the 
pharynx,  and  interfere  with  the  respiration.  They  should  then  be  removed.  When 
it  is  added  that  Politzer's  method  of  inflation  ought  to  be  occasionally  practised, 
the  routine  of  treatment  has  been  indicated.  This  simple  and  useful  proceeding  is 
a  very  impoitant  element  in  the  successful  management  of  a  case,  not  only  because  it 
instantly  improves  the  hearing,  but  because  it  relieves  the  extreme  tension  to  which 
the  membrane  is  subjected  when  the  tympanum  is  not  constantly  replenished  with 
air.  It  may  with  benefit  be  repeated  at  intervals ;  but,  insomuch  as  its  employment 
is  extremely  grateful  to  the  patient,  it  is  necessary  to  guard  against  its  abuse.  It  is 
unfortunately  sometimes  practised  with  too  great  violence,  and  has  often  within  the 
writer's  experience  caused  sudden  ruptm-e  of  the  membrane.  Its  too  frequent  iise  also 
tends,  by  stretching  the  membrane,  to  cause  its  permanent  relaxation. 

From  whatever  cause  the  Eustachian  tube  is  obstructed,  the  membrane  jDresents 
in  a  degree  the  same  appearances.  They  are  such  as  might  be  expected  when  air  in 
the  tympanum,  not  being  regularly  replenished,  undergoes  partial  a,bsorption.  For 
whilst  the  density  within  the  middle  ear  is  in  this  way  diminished,  that  of  the  outer 
air  remaining  the  same,  pressure  is  produced  on  the  membrane,  and  on  the  chain  of 
ossicles  which  rotate  with  its  movements.  In  an  extreme  case  the  short  process  of 
the  maUeu.s  will  seem  to  be  bursting  through  the  membrane ;  the  handle  is  tilted 
backwax'ds  till  it  is  almost  in  contact  with  the  promontory,  and  the  central  concavity 
of  the  membrane  is  much  increased. 

From  the  short  process  proceeding  horizontally  backwards  in  the  posterior  section 
of  the  membrane  may  be  seen  a  I'idge  or  fold  evidently  produced  by  the  altered 
position  of  the  malleus,  since  it  disappears  after  inflation  of  the  ear  has  been 
practised.  The  condition  of  the  posterior  nares  ah'eady  referi'ed  to  is  very  often  the 
result  of  scarlet  fever  or  measles.    Obstruction  of  the  Eustachian  tube  may  take  place 


142  DISEASES   AND    INJUEIES   OF   THE   EAR. 

in  adults,  even  in  good  health,  and  apparently  without  any  predisposing  cause 
beyond  an  ordinary  cold,  and  it  is  quite  in  accoi'dance  with  expei'ience  to  find  one 
tube  affected  as  often  as  both.  If  attention  is  directed  to  the  matter  before  it  has 
been  of  long  duration,  a  few  inflations  and  the  use  of  some  simple  saline  syringed 
through  the  nares,  will  suffice  to  remove  the  obstruction  ;  but,  unless  some  relief  of 
this  kind  is  afforded  within  a  reasonable  time,  the  use  of  Politzer's  method  will  not 
succeed  in  opening  the  tube,  and  it  then  becomes  necessary  to  make  use  of  the 
Eustachian  catheter.  This  instrument  (the  employment  of  which  is  mainly  useful 
for  injecting  fliiid  into  the  tympanum  in  cases  of  catari-hal  affection  of  this  cavity) 
may  be  made  of  silver  or  vulcanite.  The  lattei'  kind  can  be  bent  to  any  curve 
required  by  slightly  warming,  and  then  allowing  them  to  cool  whilst  the  necessary 
curve  is  maintained  by  the  hand. 

Three  or  four  different  sizes  are  enough  for  ordinary  use.  The  purpose  served  by 
the  metal  ring  is  to  show  the  position  of  the  instrument  in  passing  it — that  is, 
whether  the  point  is  directed  to  the  left,  the  right,  downwards  or  upwards.  The 
other  end  receives  the  india-rubber  bag  which  is  employed  in  injecting  air  or  fluid 
into  the  middle  ear.  The  mode  of  passing  the  catheter  is  as  follows  :' — 'Place  the 
patient  in  a  chair,  and  let  him  lean  back  in  it ;  steady  his  head  with  the  left  hand, 
firmly  fixed  on  the  top  of  it ;  hold  the  catheter  lightly  in  the  right  hand,  with  the 
curve  downwards,  and  pass  it  quickly  in  this  position  through  the  inferior  meatus 
of  the  nose  to  the  posterior  wall  of  the  pharynx.       When  this  is  felt,  withdraw  the 

Fig.  11. — A.  Vulcanite  Eustachiau  Catheter.     B.  Silver  Eustachian  Catheter. 


catheter  about  half  an  inch,  and  tilt  the  point  of  the  curved  end  rather  upwards  and 
to  the  left  or  right,  according  to  the  side  which  is  being  operated  upon.  Kow  hold 
the  catheter  and  end  of  the  patient's  nose  steadily  between  the  thumb  and  the  first 
two  fingers  of  the  left  hand.  All  this  time  the  ear  of  the  patient  and  siu-geon  are 
connected  by  the  diagnostic  tube.  The  point  of  the  catheter  is  now  supposed  to  be 
in  the  pharyngeal  opening  of  the  Eustachian  tube  ;  but  the  only  certain  sign  of  this 
being  the  case  is  that,  when  air  is  forced  into  the  catheter,  it  will  be  heard  through 
the  diagnostic  tube  to  impinge  upon  the  tympanic  membrane  when  the  stream  of 
air  is  passed  down  the  catheter  (I  am  presuming  that  the  Eustachian  tube  is  not 
occluded).  This  is  the  most  common  method  of  using  the  catheter,  and  I  think  it 
is  the  best.' 

After  some  little  practice  the  mistakes  which  are  made  by  those  not  in  the  habit 
of  using  this  instrument  will  be  avoided.  They  consist  chiefly  in  not  keeping  the 
point  of  the  catheter  in  contact  with  the  inferior  meatus,  and  so  passing  it  into  the 
middle  meatus,  and  in  not  withdrawing  it  far  enough  before  turning  it  outwards. 
The  proceeding,  although  unpleasant  to  patients,  is  not  painful,  and  they  for  the  most 
part  soon  become  so  tolerant  of  it,  if  it  is  passed  rapidly,  as  not  to  object  to  its  use. 
With  others  the  nostril  is  so  sensitive  as  to  make  it  always  most  unpleasant.  The 
real  difficulties  which  are  met  with  consist  in  the  facts  that  the  septum  of  the  nose  in 
some  persons  is  not  placed  vertically,  but  incHnes  to  one  or  the  other  side,  generally 
to  the  left,  and  that  the  inferior  turbinated  bone  is  occasionally  much  larger  than 
usual.  The  meatus  is  then  quite  impassable  for  even  the  smallest  instrument.  In 
these  cases  it  is  sometimes  possible,  by  greatly  increasing  the  curve  of  the  catheter, 
to  introduce  it  through  the  opposite  nostril.  Patients  who  require  the  employment 
1   Vide  Lectures  on  Diseases  of  the  Uar.     Dalby. 
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of  the  Eastacliian  catheter  frequently,  should  be  provided  with  one  for  their  exclusive 
use,  and  this,  for  obvious  reasons,  should  be  the  invariable  rule  if  they  are  the  subjects 
of  constitutional  syphilis. 

When  Politzer's  inflation  has  failed  to  open  the  Eustachian  tube,  the  catheter 
will  generally  succeed.  It  is  necessary  to  repeat  the  operation  at  intervals  until 
the  middle  ear  becomes  habitually  filled  with  air  without  artificial  means.  The 
complete  inflation  will  be  often  aided  by  placing  a  drop  or  two  of  warm  water  in 
the  open  end  of  the  catheter  after  it  is  in  position  and  before  the  bag  is  compressed. 
It  is  probable  that  the  manner  in  which  this  acts  is  by  dislodging  some  small  particle 
of  mucus.  In  some  cases  of  extreme  obstinacy  in  which  the  Eustachian  tube  has  been 
obstructed  for  many  years,  the  introduction  of  a  small  laminaria  bougie  through 
the  catheter  will  sometimes  efiectually  relieve  an  otherwise  intractable  condition.  It 
is  necessary  to  bear  in  mind  that  where  this  method  is  employed  the  bougie  must 
be  measured,  and  the  distance  thought  desirable  to  pass  is  marked  before  it  is  in- 
serted into  the  catheter,  or  it  might  unwittingly  be  passed  into  the  tympanum ;  the 
extent  of  one  inch  (the  length  of  the  cartilaginous  portion  of  the  tube)  will  be 
sufficient,  or  at  the  most  one  inch  and  a  quarter.  After  it  has  remained  in  situ  for 
a  few  minutes,  the  catheter  and  bougie  ought  to  be  withch-awn  simultaneously,  as, 
unless  this  is  done,  the  latter  might  break  ofi"  and  be  left  in  the  tube.  This  accident 
is  mentioned  by  the  late  Mr.  Hinton  as  having  occurred  twice  in  his  practice,  and 
although  no  evil  consequences  ensued,  the  fragment  coming  away  on  the  next  day, 
it  is  cleaily  important  that  the  risk  of  this  occuiring  should  be  avoided.  The  cases 
in  which  this  somewhat  severe  treatment  is  necessary  are  not  vei-y  numerous,  and 
require  a  rather  careful  selection  ;  for  when  the  tube  is  so  efiectually  closed  to  the 
entrance  of  air,  this  condition  is  often  associated  with  old  adhesions  in  the  tympanum, 
the  I'emains  of  inflammation  which  has  taken  place  in  previous  years  ;  the  admission 
of  air  to  the  tympanum  will  not  then  effect  the  relief  which,  in  the  absence  of  tym- 
panic disease,  might  ensue.  The  history  of  the  case  and  the  appearances  of  the 
membrane  will,  however,  decide  this  question. 

Affections  of  the  tympmnvm. — The  tympanum  may  become  the  seat  of  catarrh, 
by  extension  from  the  Eustachian  tube,  or  the  lining  membrane  of  the  cavity  may  be 
primarily  affected.  In  either  case  the  results  are  the  same,  both  in  kind  and  in  the 
effects  which  they  produce  on  the  hearing  by  interfering  with  the  conduction  of 
sound.  In  the  early  stages  of  this  disoi'der  the  swelling  of  the  lining  membrane 
effectually  prevents  the  entrance  of  air  into  the  tympanum.  Inci'eased  secretion 
more  or  less  fills  it  with  mucus,  and,  in  addition  to  the  aforementioned  signs  of 
obstruction  which  the  membrane  exhibits,  its  translucency  is  lost.  The  presence  of 
secretion  within  the  tympanum  may  be  recognised  by  the  sounds  that  are  heard 
through  the  diagnostic  tube  when  air  is  forced  into  the  middle  ear  with  a  PoHtzer 
bag;  and  that  the  deafness  is  dependent  on  faulty  conduction  can  be  at  once  shown 
by  a  simple  experiment  with  the  tuning-fork.  If,  whilst  in  a  state  of  vibration,  this 
is  placed  on  the  vertex,  the  sound  wiU  be  heard  exclusively  by  the  affected  ear.  This 
arises  from  the  fact  that  vibrations  through  the  cranial  bones  make  their  impres- 
sions on  the  labyrinth  without  the  aid  of  the  tympanum,  and  that,  in  their  passage 
outwards  through  this  cavity,  they  become  again  reflected  by  the  obstruction  on  to 
the  nervous  structures. 

In  this  hypothetical  case  the  opposite  ear  is  presumed  to  be  healthy.  Whilst  on 
this  subject,  it  may  be  as  well  to  observe  that  the  value  of  experiments  with  the 
tuning-fork  as  an  aid  to  diagnosis  depend  on  the  following  facts. 

(1)  Let  a  vibrating  tuning-fork  be  placed  upon  the  vertex  of  a  person  with  good 
hearing,  and  it  will  be  found  that  he  hears  the  sound  quite  equally  with  both  ears ; 
that  when  he  can  hear  it  no  longer,  if  it  be  held  near  to  the  meatus,  the  sound  is  still 
plainly  audible,  thvis  showing  the  value  of  the  tympanum  as  a  conducting  appai'atus. 

(2)  If,  whilst  a  vibrating  tuning-fork  is  on  the  vertex,  one  meatus  be  closed,  the 
sound  will  be  heard  most  intensely  or  entirely  in  this  ear.     The  same  result  will 

^   Questions  of  Aural  SuTfjerij,     Hinton. 
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follow  if  there  is  cerumen  in  the  canal,  or,  as  was  explained,  if  there  is  mucus  in  the 
tympanum,  or,  in  short,  if  thei'e  is  any  obstruction  to  the  passage  of  sound  through 
the  conducting  media. 

(3)  A  person  in  v/hom  the  nervous  function  of  both  ears  is  defective  will  hear 
the  tuning-fork  on  the  vertex  indilferently,  or  not  at  all,  and,  if  one  ear  only  is  thus 
affected,  he  will  hear  it  exclusively  in  the  normal  ear.  In  estimating  the  advantages 
of  this  test,  it  is  well  to  remember  that  occasionally  pei'sons  with  apparently  aood 
hearing  do  not  readily  hear  a  tuning-fork  placed  on  the  vertex ;  but  such  instances 
are  so  exceptional  that  they  scarcely  need  be  taken  into  account. 

In  a  recent  and  slight  attack  of  tympanic  catarrh,  the  main  object  of  treatment  is 
to  keep  the  cavity  occasionally  replenished  with  air,  until  all  catai'rhal  symptoms 
have  subsided.  If  this  is  carefully  done,  a  complete  recovery  may  be  expected ;  but 
in  actual  practice  the  patient  seldom  consults  the  surgeon  at  so  early  a  period,  and  it 
is  frequently  not  until  some  months  have  been  allowed  to  elapse,  or  after  several  attacks, 
that  the  case  comes  under  observation.  In  the  course  of  one  or  more  of  these  there 
will  probably  have  been  considerable,  or  even  intense,  pain  in  the  ear.  Whenever  this 
occurs,  the  results  are  more  or  less  serious  on  the  hearing ;  and  it  may  be  accepted 
as  a  rule  in  treatment  that,  if  the  tympanum  can  be  said  to  be  inflamed  (and  it  always 
is  when  there  is  pain),  leeches  should  be  appKed  in  front  of  the  tragus,  and  fomenta- 
tions be  afterwards  contintied  until  the  pain  is  gone.  The  importance  of  attention  in 
this  direction  can  hardly  be  over-rated ;  for,  without  any  sort  of  doubt,  catarrhal 
inflammation  of  the  tympanum  is,  in  the  results  which  it  leaves,  an  infinitely  more 
frequent  cause  of  impaired  hearing  than  any  other  disease  of  the  ear. 

These  results  include  occlusion  or  obstruction  of  the  tympanic  opening  and  the 
Eustachian  tube  ;  thickening  of  the  lining  membrane  of  the  tympanum,  collections  of 
moist  or  dry  mucus  which  form  around  the  ossicles,  adhesions  between  the  ossicles 
themselves  or  between  these  and  the  tympanic  wall,  adhesions  connecting  the  mem- 
brane with  the  several  parts  of  the  tympanum,  anchylosis  of  the  ossicles,  changes  in 
the  tympanic  membrane  such  as  chalky  deposits,  relaxation  and  collapse  of  the 
membrane,  thinning  in  parts  of  its  substance,  and,  when  suppuration  has  taken 
place,  perforation  or  entire  loss  of  the  membrane,  and,  lastly,  caries  of  the  bone. 

Opacities  of  the  membrane,  whether  in  the  whole  or  part  of  its  area,  are  signifi- 
cant only  of  the  fact  that  at  some  time  or  other  the  tympanum  has  suffered  from 
catarrh ;  and  since  it  is  quite  possible  that  at  the  time  of  the  examination  the 
tympanic  cavities  may  have  entirely  recovered,  the  appearance  is  observable  in 
persons  of  good  hearing  power  as  well  as  in  those  with  whom  it  is  deficient. 

Extensive  calcareous  dej)osits  (which  consist  of  phosphate  of  lime)  ai-e  also  veiy 
frequently  met  with  in  the  membranes  of  persons  with  normal  hearing.  When, 
therefore,  this  form  of  degeneration  is  accompanied  with  failure  in  the  conduction  of 
sound,  the  impaii'ment  of  hearing  must  be  regarded  as  depending  upon  disease  of 
the  tympanum,  and  not,  as  might  from  a  superficial  examination  be  supposed,  iipon 
the  alteration  in  structure  of  the  membrane  itself.  The  constant  occiu^ence  of 
calcareous  degeneration,  when  it  is  found  to  be  associated  alike  with  normal  hearing, 
with  absolute  deafness,  and  with  all  intermediate  stages,  very  completely  disposes  of 
the  notion  which  was  formerly  held,  that  *  thickening  of  the  membrane '  is  a  common 
cause  of  deafness  ;  and  when  it  is  a  mattei'  of  knowledge  amongst  those  who  see  large 
numbei'S  of  cases  that  nearly  peifect  hearing  may  exist  when  the  membrane  has 
been  almost  entirely  lost  by  ulceration,  it  is  time  that  the  views  which  ai-e  popularly 
held  as  to  the  functions  of  this  structure  should  undergo  some  modification.  If  to 
these  facts  are  added  the  record  of  cases  in  which  the  membrane  has  been  acci- 
dentally rupttired  without  any  appreciable  loss  of  hearing  power,  and  of  others 
where  pi'essure  on  the  malleus  is  capable  of  changing  most  defective  to  excellent 
hearing,  it  is  not  giving  too  much  credit  to  pathology  to  say  that  the  functions  of 
the  tympanic  membrane  are  better  understood  than  they  wei-e,  owing  to  the  study 
of  its  diseases.  It  might  be  permitted  to  the  present  writer  to  express  the  opinion 
that,  whilst  the  province  of  the  membrana  tympani  as  a  medium  of  the  conduction 
of  sound  must  be  regarded  as  very  slight,  its  uses  as  a  protection  to  the  tjTnpanic 
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cavity,  and  as  a  ligamentous  support  to  the  chain  of  ossicles,  ought  to  be  considered 
as  its  principal  functions.  Although  these  calcareous  deposits  can  (as  has  been  said) 
be  seen  in  otherwise  healthy  ears  possessed  of  good  hearing  power,  they  are  more 
commonly  present  after  the  tympanum  has  been  at  some  previous  period  acutely 
inflamed  ;  so  that,  if  in  the  former  case  no  precise  explanation  of  the  existence  can 
be  given,  they  are  in  the  latter,  without  doubt,  a  form  of  degeneration  depending  on 
inflammation. 

Relaxation  and  collapse  of  the  mevibrane  are  amongst  the  results  of  long-continued 
catarrh.  There  is  no  question  but  the  presence  of  mucus  within  the  tympanum, 
by  long-continued  pressure,  will  cause  thinning  in  places  of  the  substance  of  the 
membrane,  and  thus  bring  about  a  condition  of  relaxation ;  but  the  extreme 
examples  of  this  state  are  generally  induced  in  the  following  manner.  When  a 
patient  with  chronic  obstruction  of  the  Eustachian  tube  discovers  or  is  told  that  he 
can  increase  his  hearing  by  forcing  air  into  the  tympaniim,  he  acquires  the  habit  of 
doing  this  whilst  he  closes  his  nostrils  with  his  hand.  Patients  will  get  so  entirely 
into  this  habit  that  they  will  practise  it  more  or  less  all  day  whilst  they  ai'e 
conversing  or  listening  to  anything.  The  result  is  that  the  membrane  becomes 
stretched  to  such  a  degree  that  with  each  inflation  it  bulges  outwards,  and  in  a  few 
moments  can  be  observed  (if  it  is  submitted  to  inspection  at  the  time)  to  drop  back- 
wards again.  Sometimes  the  membrane,  under  the  constant  repetition  of  this 
practice,  becomes  so  thinned  as  to  exliibit  upon  inflation  bladder-like  protrusions. 
This  very  characteristic  appearance  is  not  uncommonly  brought  about  by  the 
injudicious  use  of  a  PoHtzer  Bag.  I  have  myself  constantly  seen  it  in  the  case  of 
young  people  whose  friends,  fancying  that  they  have  discovered  a  method  by  which 
they  can  cure  the  child,  have  made  a  daily  practice  of  using  the  air  douche,  and  in 
doing  so  have  applied  far  greater  force  than  is  necessary  or  prudent.  On  some 
occasions  when  the  membrane  in  this  state  is  being  svibjected  to  pressin-e,  the 
thinned  portion  gives  way,  and  soon  after  the  admission  of  the  external  air  a 
purulent  discharge  is  estabhshed  and  escapes  through  the  perforation.  Even  in  the 
less  extreme  cases,  the  air  douche  should  be  at  once  discontinued,  and  a  small  disc  of 
moistened  cotton- wool  be  adjusted  on  to  the  membrane  and  worn  for  a  part  of  a  day  ; 
its  efiects  are  sometimes  most  beneficial  in  restoring  the  membrane  to  a  more  healthy 
tone,  and  giving  the  support  which  had  been  lost  to  the  malleus.  In  the  relaxed 
and  thinned  state  of  the  membrane,  acquired  either  in  the  above-mentioned  manner 
or  by  the  prolonged  pressure  of  mucus  upon  its  internal  surface  (as  might  be 
supposed  when  the  middle  ear  is  not  distended  with  air),  it  falls  back  on  the 
posterior  wall  of  the  tympanum,  and  becomes  more  or  less  completely  collapsed ; 
adhesions  form  between  it  and  the  promontory,  and  the  incus,  and  sometimes  the 
stapes,  can  be  distinguished  behind  it. 

AcG^imulations  of  serous  fluid  and  mucus  often  remain  for  considerable  periods 
in  a  more  or  less  fluid  state  witlain  the  tympanum.  For  these  cases  it  is  occasionally 
of  the  utmost  benefit  to  the  hearing  if  a  vertical  incision  be  made  with  a  cataract 
needle  behind  the  malleus,  and  the  mucus  be  expelled  through  the  cut  by  the 
patient  blowing  through  it,  or  by  the  use  of  the  air  douche.  The  late  Mr.  Hinton 
was  in  the  habit  of  syringing  from  the  meatus  thi'ough  the  tympanum  and 
Eustachian  tube  by  means  of  a  syi-inge,  the  nozzle  of  which  was  made  to  fit  tightly 
in  the  external  canal.  This  proceeding,  however,  sometimes  sets  up  iriitation  in  the 
tympanum.  The  plan  is  certainly  not  so  much  in  favour  at  the  present  time. 
After  the  expulsion  of  the  secretion,  the  cut  heals  in  the  course  of  two  or  three  days. 
The  indications  for  the  employment  of  this  operation  are  the  squeaking,  bubbhng 
sound  which  may  be  heg-rd  through  the  diagnostic  tube  whilst  inflation  is  practised, 
as  well  as  the  bulging  and  discoloration  of  the  membi'ane  produced  by  the  secretion. 
Patients  with  this  aflection  will  often  hear  mvich  better  whilst  lying  down.  This  is 
owing  to  an  alteration  in  the  position  of  the  mucus,  as,  on  resuming  the  erect 
position,  the  deafness  at  once  returns. 

"When  what  may  be  called  the  dry  state  of  the  tympanum  has  been  reached  in 
cases   of  old-standing  catarrh — that  is,  when  the   fluid  portions  of  any  increased 
YoL.  II.  L 
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secretion  have  undergone  ab,sorption,  when  the  inflation  of  the  middle  ear  gives  no 
improvement ;  Avhen,  in  short,  the  failure  in  the  conduction  of  sound  is  due  to  a 
thickened  state  of  the  lining  membrane  of  the  tympanum,  and  the  other  changes 
within  it  that  have  been  spoken  of  as  the  results  of  catarrhal  inflammation,  the 
treatment  which  has  the  most  beneficial  effect  upon  the  hearing  is  the  injection  of 
fluids  into  the  tympanum  through  the  Eustachian  catheter.  When  the  catheter  has 
been  passed  in  the  usual  manner,  it  is  steadied  with  the  left  hand ;  about  thirty 
minims  of  the  solution  are  passed  into  the  open  end  by  a  glass  syringe  or  a  pipette, 
and  if  the  india-iaibber  bag,  elsewhere  spoken  of,  is  now  applied  and  compressed, 
some  of  the  fluid  may  be  heard  through  the  diagnostic  tube  to  pass  into  the  tym- 
panum. The  fluid  does  not  all  pass  into  the  tympanum,  since  it  leaves  the  catheter 
in  the  foi'm  of  spray ;  so  that  there  is  no  dangei-  if  this  plan  is  adopted  of  the  fluid 
being  in  such  quantity  as  to  sink  down  into  the  floor  of  the  tympanum  and  excite 
irritation.  The  cavity  becomes  bathed  rather  than  filled  with  the  fluid.  The 
solutions  which  are  found  to  be  most  useful  are  those  composed  of  bicarbonate  of 
soda  or  iodide  of  potassium,  about  five  grains  to  the  ounce  of  warm  water,  or  simply 
warm  water.  The  injection  should  be  practised  for  a  time  daily,  or  two  or  three 
times  in  the  week,  and  the  air  douche  should  be  used  occasionally.  That  a  very 
considerable  proportion  of  cases  improve  under  this  treatment  experience  amply 
proves  ;  but  it  is  not  very  easy  to  say  in  what  way  these  injections  precisely  act. 
Possibly  the  dried  miicus  becomes  softened  under  their  influence,  old  adhesions 
give  way,  and  a  beneficial  influence  is  exerted  upon  the  lining  membrane  of  the 
cavity.  After  this  treatment  has  been  pursued  for  some  time,  improvements  in 
hearing  sometimes  suddenly  occur,  so  that  it  is  fair  to  conjecture,  under  such  cir- 
cumstances, that  adhesions  do  give  way,  or  that  some  movements  take  place  in  the 
morbid  secretion  which  has  become  softened.  This  method  of  treatment  seems 
especially  suited  to  a  class  of  cases  which  have  been  described  by  Dr.  J.  Gruber, 
under  the  title  of  Proliferous  Inflammation  of  the  Tympanum,  and  this  term  has 
since  been  adopted  by  many  writeis  upon  ear  disease.  The  patients  who  suffer 
from  it  can  give  no  precise  history  of  catarrh  of  the  pharynx  or  nares ;  the 
symptoms  of  deafness  and  tinnitus  are  gradual  and  progi'essive ;  the  Eustachian 
tubes  ai-e  pervious,  and  air  enters  the  tympanum  with  a  dry  sound.  A  most 
detailed  account  of  the  pathology  of  this  affection  may  be  found  at  page  514,'  Oln-en- 
heilkunde,'  Wien,  1872.  Sufficient  to  say  that  the  changes  therein  described 
include  in  succession  hypersemia  of  the  lining  membrane,  increase  of  connective- 
tissue  corpuscles,  hypertrophy,  and  granular  formations  which  undergo  molecular 
disintegration,  become  fatty,  and  are  absorbed  or  become  chalky. 

It  is  right  to  mention  that  the  practice  of  injecting  fluids  into  the  tympanic 
cavity  has  been  abandoned  by  many  surgeons  of  high  repute,  and  the  causes  for  this 
abandonment  have  been  stated  by  them  to  rest  upon  two  very  sufficient  reasons — 
viz.  fir'st,  that  the  results  have  not  pi-oved  satisfactory,  and,  secondly,  that  the 
cause  of  the  failure  in  treatment  is  probably  due  to  the  fact  that  inspissated 
mucus  or  other  products  of  inflammation  are  absolutely  insoluble  in  any  of  the 
fluids  which  can  or  have  from  time  to  time  been  made  use  of.  The  fact  of  this 
insolubility  is  undoubtedly  true,  and  it  can  only  be  urged  in  favour  of  the  practice 
that,  in  a  certain  number  of  cases,'  patients  undoubtedly  receive  benefit,  and  that 
in  such  instances  this  benefit  probably  is  not  due  to  the  solvent  powers  of  the 
injected  fluid,  but  rather  to  their  action  upon  the  tympanic  cavity,  to  which 
reference  has  j  ust  been  made. 

It  is  also  not  very  easy  to  explain  the  precise  manner  in  which  the  fumes  of 
muriate  of  ammonia  act  upon  the  lining  membrane  of  the  middle  ear ;  but  it  is  cer- 
tainly ti'ue  that  such  ti'eatment  of  chronic  catarrh  of  this  tract  of  mucous  membrane 
is  often  in  the  highest  degree  useful ;  and  patients  who  have  been  taught  how  to 
apply  the  remedy  will  continue  it  for  long  periods,  at  intervals,  of  their  own  accord, 
because  they  derive  considei-able  relief  from  its  employment.  The  fumes  of  muriate 
of  ammonia  may  be  readily  applied  to  the  tympanum  by  means  of  a  most  simple 
inhaler  made  for  the  purpose.  The  fumes  of  ammonia,  acting  upon  strong  hydrochloi-ic 
acid,  are  drawn  through  water  by  means  of  a  piece  of  glass  tubing,  as  in  smoking  a 
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pipe,  whilst  the  mouth  is  filled  with  the  fumes;  by  attempting  to  forcibly  expire 
(the  mouth  and  nose  being  closed  at  the  time)  the  whole  of  the  middle  ear  is  acted 
upon  by  the  muiiate  of  ammonia. 

A  brief  reference  has  already  been  made  to  the  much-debated  question  of  opera- 
tions which  involve  an  incision  in  the  tympanic  membrane,  and  I  have  contented 
myself  with  saying  that,  where  there  is  distinct  evidence  of  serous  or  mucous 
accumulation  within  the  tympanum,  if  a  vertical  incision  is  made  in  the  posterior 
section  of  the  membrane,  and  the  secretion  is  evacuated  by  blowing  through  the 
cut,  very  great  benefit  to  the  hearing  constantly  follows. 

An  account  of  disease  of  the  ear  could  not  be  considered  to  be  otherwise  than 
incomplete  if  mention  were  not  made  of  opei'ative  proceedings  on  the  membrane 
which  have  been  recommended  and  practised  by  continental  sui-geons. 

In  approaching  this  matter,  it  may  be  observed  that  the  literature  of  the  subject 
is  voluminous  in  the  extreme.  Still  the  most  scanty  history  of  all  the  operations 
which  have  been  devised  and  practised  would  be  out  of  place  in  this  article  unless 
results  could  be  brought  forward  su.ch  as  would  justify  the  performance  of  similar 
operations  in  ordinary  practice.  The  class  of  cases  for  which  they  have  by  their 
respective  advocates  been  suggested  are  the  so-termed  proliferous  catarrhal  affections 
of  the  tympana,  and  the  object  in  view  has  been  twofold  :  either  to  make  a  per- 
manent opening  in  the  membi-ana  tympani,  or  by  an  incision  in  this  structure  to 
relieve  undue  tension.  The  nearest  approach  to  the  first  result  was  attained  by 
Dr.  Adam  Politzer,  who,  after  making  an  incision  in  the  membrane,  inserted  an 
eyelet  into  the  opening.  This  may  be  readily  done  by  the  foi-ceps  made  for  the 
purpose ;  but  it  is  found  that,  after  a  few  weeks,  or  months  at  the  most,  the  eyelet 
either  drops  into  the  tympanic  cavity  or  the  meatus,  and  the  opening  eventually 
heals.  Some  years  ago,  in  common  with  many  others,  I  made  use  of  this  method, 
but  without  any  permanently  satisfactory  benefit.  Voltolini's  paracentesis  by  the 
galvano  cautery,  Gruber's  flap  in  the  membrana  tympani,  Lucass's  and  Politzer's 
incision  of  the  posterior  fold  of  the  membrane,  Prout's  division  of  adhesions  between 
the  membrane  and  promontory,  besides  other  proceedings  of  a  similar  kind  which 
have  been  dignified  by  the  term  operations,  when  stripped  of  their  pietentious 
nomenclature,  are  neither  more  nor  less  than  incisions  into  the  membrane,  which 
heal  in  the  course  of  a  few  days.  In  1868,  Dr.  T.  A.  Weber,  of  Berlin,  first  divided 
the  tendon  of  the  tensor  tympani  muscle,  and  in  1872,  and  subsequently,  he  pub- 
lished accounts  of  the  results  of  this  operation. 

Fig.  12. — Knife  for  making  incision  in  the  Tympanic  Membrane. 
(Handle  in  figure  half  the  length.) 


I  think  it  but  right  here  to  say  that  it  is  not  without  a  very  large  personal 
experience  of  operations  on  the  tympanic  membrane  in  the  cases  under  notice  that 
I  ventm'e  to  express  my  opinion  on  the  position  which  they  should  hold  as  remedial 
measures,  and  1  should  still  hesitate  to  do  this  if  I  were  not  fully  aware  that  it  is 
an  opinion  which  is  shared  by  the  leading  aural  surgeons  in  America  (in  which 
country  otology  has  been  most  extensively  and  successfully  practised),  and,  with 
few  exceptions,  by  those  in  Europe. 

Up  to  the  present  time  the  results  of  all  the  various  operations  have  not  been 
equal  to  the  expectations  which  were  formed  of  them.  So  far  as  concerns  those 
which  have  had  for  their  object  a  permanent  opening  in  the  membrane,  they  have 
signally  failed,  and  this  has  been  due  to  the  great  tendency  to  repair  which  the 
membrane  possesses.^    Where  incisions  have  been  made,  and  allowed  to  heal  without 

^  An  account  of  an  operation  by  M.  Paquet,  of  Lille,  may  be  seen  in  the  Transactions 
of  the  International  Medical  Congress  of  1881  held  in  London.  He  divides  the  tensor 
tympani  muscle,  and  attempts  a  permanent  openiag  in  the  membrane,  with  perhaps  better 
success  than  has  hitherto  been  attained. 

T.  9 
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any  interference,  considerable  benefit  has  followed  in  a  certain  proportion  of  the 
cases  operated  upon,  in  others  none  at  all.  As  to  the  division  of  the  tendon  of 
the  tympani  muscle,  it  cannot  be  doubted  that  it  would  by  this  time  have  become 
an  established  operation  if  its  results  had  proved  sufficiently  satisfactory.  It  would 
be  too  much  to  say  that  this  is  the  case.  Ample  opportunities  have  been  given  to 
surgeons  of  seeing  patients  upon  whom  this  has  been  practised,  and  the  operation 
has  been  performed  by  others  besides  its  originator. 

We  have,  at  any  rate,  become  familiar  with  the  fact  that  an  incision  may 
be  made  into  the  membrana  tympani  without  danger  to  life,  or  injury  to  the 
hearing,  so  long  as  before  the  operation  the  nervous  structures  of  the  ear  are  un- 
affected, and  it  is  earnestly  to  be  hoped  that  some  surgical  procedure  may  in  time 
be  found  which  shall  have  more  brilliant  results  than  those  which  have  hitherto 
been  attempted. 

If  I  wei'e  to  express  my  own  view  of  the  causes  which  may  be  said  to  have 
improved  the  hearing  where  this  change  has  happened,  I  should  say  that  tension  has 
been  reheved,  and  that  adhesions  between  the  membrane  and  the  tympanic  wall  have 
been  divided — adhesions  the  existence  of  which  it  has  been  impossible  at  the  time 
to  do  more  than  conjecture.  It  will  readily  be  understood,  therefore,  hoAv  difficult 
it  must  be  to  lay  down  any  rules  by  whose  guidance  the  surgeon  may  select  cases 
in  which  he  may  deem  it  advisable  to  make  an  incision  into  the  membrane. 

To  say  more  than  this  might  be  misleading,  and  nothing  less  than  a  considerable 
experience  in  successes  and  failures  will  be  likely  to  lead  to  good  averages  in  a 
number  of  cases  treated  by  any  operation  which  includes  incision  of  the  tympanic 
membrane.  One  of  the  best  opportunities  of  comparing  the  opinions  of  the  leading 
otologists  of  Europe  and  America  on  the  subject  occurred  at  the  International 
Medical  Congress  in  London  in  1881.  On  that  occasion  the  principal  countries  of 
Europe  and  the  United  States  were  most  fully  represented,  and  there  could  be  no 
question  but  that  the  general  opinion  was  of  no  more  definite  a  character  than  the 
one  which  I  have  here  ventured  to  express,  when  the  question  as  to  the  '  Yalue  of 
Operations,  in  which  the  Tympanic  Membrane  is  incised  '  was  discussed  :  and  let  it 
be  here  said  that  this  question  was  discussed  in  the  most  exhaustive  manner. 
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The  cavitj'  of  the  tympanum  very  commonly  is  the  seat  of  inflammation  during 
some  one  of  the   exanthematous  fevers,  especially  in  scarlet  fever  and  measles,  by 
extension  of  inflammation  from  the  fauces.     An  ordinary  catarrh  of  the  middle  ear 
may  merge  into  inflammation,  or  the  tympanum  may  become  acutely  inflamed  quite 
irrespectively  of  the  Eustachian  tube.     At  all  times,  in  consideration  of  its  occa- 
sionally terrible  results,  this  affection  must  be  regarded  as  a  most  serious  one.     In 
the  case  of  the  fevers,  it  is  so  rapid  in  its  progress,  and  the  importance  of  the  general 
state  of  the  patient  so  engrosses  the  attention,  that  it  generally  escapes  observation 
until  the  membrane  has  given  way,  when  a  purulent  discharge  points  to  the  ear 
complication.     In  a  person  of  ordinary  health,  the  first  symptom  is  acute  pain, 
which  soon  becomes  of  a  throbbing  and  agonising  character,  deeply  seated  in  the  ear, 
and  sometimes  extending  over  the  side  of  the  head.     The  membrane  is,  on  inspec- 
tion, seen  to  be  of  a  bright  red  colour,  and  after  a  few  hours  ajopears  to  be  much 
collapsed  and  sodden.     The  act  of  swallowing  is  painful,  and  if  inadvertently  air  is 
blown  into  the  ear  whilst  the  patient  uses  his  handkerchief,  the  pain  is  intense. 
There  is  considerable  deafness  and  tinnitus.     The  temperature  is  heightened,  and 
there  are  general  feverish  symptoms.     If  at  this  period  leeches  are  applied  in  front 
of  the  tragus,  and  hot  fomentations  freely  used,  the  acute  symptoms  may  subside 
without  the  membrane   giving  way,  and  more  or  less  complete  recovery  take  place 
afterwards  under  the  treatment  for   ordinary  catarrh  of  the  middle  ear.      Should 
there  be  a  distinct  appearance  of  bulging  in  the  membrane,  an  incision  in  this  spot 
for  the  evacuation  of  pus  ought  to  be  made  at  once.     It  more  commonly  happens 
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that  the  membrane  has  becom.e  pei^forated  before  the  patient  is  seen,  and  there 
is  a  discharge.  Then  the  main  object  of  treatment  is  to  induce  healing  of  the  open 
tympanum.  The  ear  should  be  syringed  frequently  during  the  day  with  nothing 
more  than  warm  water.  All  astringent  solutions  ought  to  be  sedulously  avoided. 
They  are  exti'emely  painful  to  the  recently  exposed  surface  of  the  tympanum ;  they 
retard,  and  often  altogether  prevent,  closure  of  the  rupture,  by  inducing  cicatrisation 
of  the  edge  of  the  perforation,  and  they  increase  very  much  the  symptom  of  deaf- 
ness. As  the  purulent  discharge  becomes  less  in  quantity,  and  more  thin  in  cha- 
racter, it  is  desirable  that  the  patient  should  blow  gently  through  the  perforation 
whilst  the  ear  is  being  syringed.  Accumulation  of  secretion  in  the  tympanum  is 
thus  avoided,  and  it  is  the  presence  of  such  collections  which  retards  the  healing 
process.  Under  this  extremely  simple  management  many  quite  recent  perforations 
heal.  The  tympanic  membrane,  supplied  so  plentifully  as  it  is  with  blood-vessels,  has 
a  great  tendency  to  heal,  and  this  is  abundantly  shown  in  the  cases  of  infants  and 
young  children.  What  is  more  common  with  little  children  than  severe  pain  in  the 
ear,  followed  after  some  hours  of  evidently  acute  suffering  by  a  discharge  from  the 
ear — discharge  which,  after  lasting  for  some  days  or  weeks,  gi^adually  ceases  !  I 
have  in  common  with  others  found,  times  out  of  number,  the  discharge  to  be  de- 
pendent on  a  perforation  of  the  membrane ;  and,  upon  examining  the  ear  some 
months  afterwards,  seen  the  membrane  perfectly  entire.  I  may  here  be  allowed  to 
say  that  I  feel  confident  that  the  convulsions  of  children  are  often  due  to  brain  irri- 
tation from  an  inflamed  tjTnpannm. 

But,  if  a  perforation  does  not  heal  within  a  short  period  of  its  establishment,  it 
may  remain  indefinitely  as  a  fistulous  opening,  and  frequently  does,  during  an 
entire  lifetime.  The  sizes  and  shapes  of  perforations  are  various  in  the  extreme. 
Sometimes  the  loss  of  substance  is  so  small  as  only  to  represent  a  small  opening, 
such  as  might  be  made  by  a  pin,  whilst  at  others  the  entire  membrane  is  lost  by 
ulceration,  the  malleus  being  left  in  its  natural  position,  or  the  head  of  the  bone 
only  remaining.     Between  these,  an  almost  endless  variety. 

Still,  the  forms  which  perforation  assume  exhibit  a  certain  uniformity.  Thus, 
a  very  common  appearance  is  that  in  which  the  perforation  involves  the  lower  half 
of  the  membrane,  and  is  kidney-shaped,  the  hilus  of  the  kidney  being  represented 
by  the  extremity  of  the  handle  of  the  malleus.  Sometimes  one-half  of  the  membrane 
is  deficient,  the  handle  of  the  malleus  forming  the  median  border  of  the  opening. 
Or  circular  portions  of  the  membrane  are  seen  in  either  the  anterior  or  posterior 
section,  which  have  the  appearance  of  being  punched  out.  Especial  attention  should 
be  always  directed  in  examination  of  the  membrane  to  the  folds  of  membrane  which 
lie  in  front  and  behind  the  head  of  the  malleus,  at  the  upper  border  of  membrane — 
minute  perforations  in  these  positions  are  liable  to  escape  observation.  They  are 
very  unmanageable,  since  purulent  secretion  within  the  tympanum  escapes  through 
them  with  great  difficulty,  and  I  have  often  found  that  they  are  associated  with 
diseased  bone.'  The  edges  of  an  old  perforation  very  generally  present  an  unhealthy 
granular  appearance,  and  granulations  are  likely  to  extend  over  the  external  surface 
of  the  membrane.  In  this  case  on  a  first  examination  one  may  readily  fancy  that 
much  moi'e  of  the  membrane  is  deficient  than  really  is  so,  and  if  parts  of  the  mem- 
brane thus  covered  are  connected  to  the  posterioi-  wall  of  the  tympanum,  the  aspect 
is  still  more  delusive  in  this  respect. 

The  loss  of  hearing  in  perforations  of  long  standing  bears  no  kind  of  relation  to 
the  amount  of  tissue  which  has  been  destroyed  in  the  ulcerative  process.  Intense 
deafness  with  a  minute  perforation,  and  fairly  good  hearing  when  little  of  the  mem- 
brane remains,  are  as  commonly  met  with.  As  previously  intimated,  extensive 
observation  in  this,  as  in  all  other  states  of  the  membrane,  conclusively  proves  that 
the  symptom  of  deafness  depends  upon  disorganisation  within  the  tympanum, 
excepting  so  far  as  less  of  the  membrane  has  interfered  with  the  function  which  it 
fulfils  of  being  a  ligamentous  support  to  the  chain  of  ossicles.  In  the  treatment  of 
old  perforations  the  same  careful  attention  should  be  given  to  cleanliness  as  in 
recent  ones,  and  the  use  of  strong  metallic  astringents  be  guarded  against.     Their 
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employment  may  certainly  have  the  effect  of  lessening  the  discharge,  and  so  raise 
delusive  hopes  as  to  permanent  benefit ;  but  no  sooner  are  they  given  up  than  the 
discharge  is  as  copious  as  before.  They  increase  the  symptoms  of  deafness,  occa- 
sionally give  great  pain,  and  that  they  exercise  no  permanently  beneficial  influence 
on  the  exposed  mucous  membrane  of  the  tympanum  is  shown  by  the  fact  that 
persons  of  large  experience  in  the  treatment  of  ear  disease  are  scarcely  ever  found  to 
recommend  them.  Amongst  local  applications,  perhaps  the  most  useful  is  a  weak 
solution  of  alcohol.  About  one  drachm  of  rectified  spirit  to  three  ounces  of  water  is 
strong  enough  to  commence  with,  and  the  projDortion  of  spirit  can  be  gradually 
increased  so  long  as  it  does  not  cause  pain. 

This  apphcation  seems  to  be  especially  suitable  to  children.  If  the  membrane 
is  largely  perforated  and  covered  with  granulations,  \inder  the  use  of  gallic  acid  in 
powder  the  condition  of  the  ear  is  often  much  improved.  But  the  treatment  which 
supersedes  all- others  in  value  is  the  application  of  some  form  of  covering  to  protect 
the  tympanic  cavity  froin  the  action  of  the  external  air.  To  carry  out  this  success- 
fully, the  patient  must  be  taught  to  construct  and  apply  with  forceps  a  piece  of 
moistened  cotton-wool  of  the  size  and  form  which  is  found  by  experiment  to  be  most 
comfortable,  to  afford  the  most  complete  protection,  and  to  give  the  best  results  in 
hearing.  Improvement  in  the  latter  direction  is  often  very  extensive,  and  the 
principle  which  is  involved  is  the  same  as  in  all  the  forms  of  artificial  membrane 
(so  called)  that  have  been  suggested  and  used  since  the  time  of  M.  Toynbee.  It 
consists  in  the  fact  that  pressure  is  exerted  upon  the  malleus,  and  so  on  through  the 
incus,  to  the  stapes.  Thus  the  natural  support  to  the  chain  of  ossicles,  which  has 
been  lost  when  the  membrane  has  suffered  from  ulceration,  is  in  a  measure  restored, 
The  ingenuity  in  this  application  acquired  by  patients  is  very  remarkable,  and  they 
are  able  to  discover,  after  some  practice,  the  precise  amount  of  pressure  required. 
The  local  effect  upon  the  ear  which  follows  the  exclusion  of  air  from  the  tympanum 
is  not  the  least  important  part  of  the  proceeding.  Under  this  influence  the  discharge 
very  generally  becomes  reduced  to  a  minim i;m,  and  gi^anulations,  if  present,  disap- 
pear. Of  course  this  plan  of  treatment  is  not  ajDplicable  to  children  or  very  young 
persons,  who  can  neither  acquire  the  necessary  skill  nor  will  exercise  the  requisite 
care  and  perseverance.  The  artificial  membrane  (of  Toynbee)  is  rather  irritating, 
and  the  india-rubber  disc  is  very  liable  to  break  off  the  wire  and  become  fixed  in 
the  tympanic  cavity.  I  have  on  a  great  many  occasions  been  requested  to  remove 
it  after  this  accident.  In  the  case  of  perforations  which  have  existed  for  many 
years,  if  under  favourable  ciicumstances,  the  ear  becomes  more  healthy,  large  portions 

Fig.  13. — Porceps  for  adjusting  Cotton-wool. 


of  the  membrane  are  restored,  even  to  the  extent  of  one-half  or  more.  It  is  im- 
possible to  predict  this  event  in  any  case,  and  the  fact  that  this  does  take  place 
becomes  known  only  when  opportunities,  which  are  occasionally  met  with,  of  seeing 
patients  with  an  entire  membrane,  who,  by  reference  to  a  case  book,  were  known 
to  have  a  perforation  some  years  previously.  When  the  healing  process  once  sets  in, 
to  judge  by  what  takes  place  in  cases  of  recent  perforation,  it  is  completed  in  the 
course  of  a  few  days.  Scars  on  the  membrane  are  sometimes  represented  by  cal- 
careous deposit,  or,  where  large  portions  of  tissue  have  been  restored,  the  position  of 
the  perforation  is  seen  to  be  occupied  by  what  is  evidently  a  much  thinner  part  of 
the  membrane  than  the  rest, 

Facial  Paralysis. — When  inflammation  of  the  tympanum  has  been  so  extensive 
as  to  result  in  necrosis  of  that  part  of  it  in  which  the  portio  dura  is  imbedded,  the 
■  nerve  occasionally  becomes  destroyed,  and  permanent  facial  palsy  takes  place.  But 
a  moderately  severe  pain  within  the  ear,  lasting  perhaps  for  only  a  few  hours,  not 
followed  by  rupture   of  the  membrane,   and  leaving  only  a  slight  and  temporary 
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deafness,  is  not  unfrequently  succeeded  by  complete  facial  paralysis,  and  a  period 
of  many  months  elapses  before  the  muscles  regain  their  original  power.  That  this 
serious  lesion  should  follow  on  so  apparently  a  trivial  cause  appears  to  be  due  to 
the  fact  that  the  bony  protection  to  the  nerve  in  its  passage  through  the  aqueduct 
of  Fallopius  varies  veiy  much  indeed  as  regards  its  thickness  in  different  individuals, 
and  it  is  in  those  cases  where  it  is  exceptionally  thin  or  perforated  by  minute  holes, 
as  it  sometimes  is,  that  a  slight  degree  of  inflammation  is  sufficient  to  ai-rest  the 
functions  of  the  nerve.  The  old-fashioned  plan  of  bhstering  the  mastoid  process,  if 
ineffective  in  other  affections  of  the  ear,  appears  to  have  a  decidedly  beneficial 
influence  on  these  cases.  The  blisters  should  be  applied  at  short  intervals  for  several 
m.onths.  The  application  of  electricity  to  those  cases  in  which  the  nerve  has  the 
capacity,  so  to  speak,  of  recovery  has  proved  of  veiy  great  service. 

Polypus  of  the  ear. — The  appearance  presented  by  a  polypus  which  protrudes 
from  the  meatus  is  that  of  a  fleshy  tumour.  It  bleeds  when  it  is  touched,  and  is 
attended  with  a  purulent  discharge.  The  seat  of  origin  is  sometimes  the  meatus, 
usually  the  posterior  wall.  It  is  then  very  often  connected  with  diseased  bone,  and 
after  its  removal  the  tympanic  membrane  may  be  found  to  be  healthy.  Most  fre- 
quently polypi  have  their  origin  in  the  lining  membrane  of  the  tympanum,  and  are 
brought  into  existence  by  the  continuous  discharge  from  a  perforation.  In  the 
ordinary  form  they  are  in  structure  fibro-cellular,  the  fibrous  element  predominating 
in  proportion  to  the  age  of  the  growth,  and  in  their  microscopical  characters  exhibit 
an  appearance  very  like  fibrous  tissues  in  the  course  of  development.  Some  growths 
which  I  have  rem.oved  have  been  found  to  present  the  characters  of  myxoma,  con- 
taining in  parts  elastic  fibres,  and  in  the  case  of  a  tumour  which  had  reciu^red  on 
thirteen  occasions  af^er  removal,  it  proved  to  be  a  round-celled  sarcoma,  A  polypus 
may  not  only  fill  the  canal  and  protrude  from  the  ear,  but  may  cause  absorption 
more  or  less  of  the  bony  part  of  the  canal  meatus.  The  membrana  tympani  has 
very  generally  been  lost  by  ulceration  before  the  beginning  of  the  new  growth,  but 
a  small  polypus  may  sometimes  be  noticed  protruding  through  a  perforation  of  even 
moderate  size,  showing,  without  further  demonstration,  from  whence  it  must  spring. 
Occasionally,  though  very  rarely,  polypus  grows  from  the  edge  of  the  perforation. 
The  treatment  of  a  polypus  consists  in  its  removal,  complete  eradication,  and  in  the 
management  of  the  perforation,  such  as  has  been  already  described.  Unless  the 
two  latter  portions  of  the  treatment  are  very  rigorously  carried  out,  it  is  absolutely 
useless  to  take  away  a  polypoid  growth.  ISTo  sooner  is  it  removed,  than  it  at  once 
begins  to  grow  again,  so  that,  unless  the  patient  is  prepared  to  give  some  time  and 
trouble  to  the  after  treatment,  the  surgeon  will  do  well  in  not  undertaking  the  case. 
The  ring  polypus  forceps,  of  which  a  number  of  sizes  should  be  within  reach  (on 
account  of  the  variation  in  the  size  of  the  meatus,  and  the  position  and  form  of  the 
growth)  is  the  best  instrument  to  employ  in  extraction  of  a  polypus;  but,  as  a  matter 
of  fact,  the  instrument  which  is  used  is  of  secondary  importance.  The  appearance 
of  the  growth,  a  careful  examination  with  a  probe,  the  facility  with  which  the 
pedicle  (if  there  is  one)  can  be  grasped,  will  suggest  the  most  convenient  instrument: 
so  that  a  Wilde's  snare,  or  any  of  the  many  forceps  which  have  been  devised,  may 
be  employed  according  to  the  fancy  of  the  operator.  In  practice  the  tumour  is  often 
found  to  be  so  friable  that  it  is  necessary  to  take  it  away  bit  by  bit.  This  is  not  of 
any  importance  so  that  it  is  completely  taken  away,  and  occasionally,  in  consequence 
of  the  bleeding,  several  sittings  may  be  required.  The  root  should  be  carefully 
destroyed  with  some  of  the  caustics.  Perhaps  of  all  these  the  most  manageable  is 
chloro-acetic  acid,  since  its  action  can  be  stopped  at  once  by  syringing  with  warm 
water.  Before  any  application  is  used,  the  surface  should  be  most  carefully  dried 
with  absorbent  cotton- wool,  so  that  the  acid  may  not  act  on  any  part  except  the  root. 
So  long  as  this  is  done  there  is  no  pain,  but  the  slightest  touch  of  caustic  on  the 
exposed  mucous  membrane  of  the  tympanic  cavity  is  most  painful,  and  is  hable  to 
set  up  considerable  irritation.  Indeed,  the  application  of  any  caustic  within  the 
tympanum  by  unskilled  hands  is  not  free  from  danger. 

A  sharp-pointed  piece  of  wood,  or  a  few  fibres  of  wool  wrapped  over  the  end  of 


152  DISEASES   AND   INJUKIES   OF   THE   EAR. 

a  fine  probe,  are  convenient  for  this  purpose.  After  the  growth  has  been  thoroughly 
destroyed,  the  exposed  surface  of  the  tympanum  should  be  protected  from  the  air 
as  in  a  case  of  ordinary  perforation.  Since  polypi  may  become  indirectly  the 
cause  of  death,  by  preventing  the  escape  of  discharge  from  the  tympanum,  and  so 
giving  rise  to  blood-poisoning  or  meningitis,  it  is  generally  desirable  to  remove 
them  as  soon  as  they  are  discovered  ;  but  when  the  external  ear  is  in  a  state  of 
inflammation,  and  no  urgent  symptoms,  such  as  pains  in  the  head,  are  present, 
some  delay  may  be  allowed  until  the  swelling  of  the  canal  has  subsided  under  treat- 

FiG.  14. — Wilde's  Polypus  Snare. 


ment;  for  under  such  circumstances  they  cannot  be  entirely  taken  away,  and  in- 
terference at  such  a  time  is  apt  to  excite  rather  than  to  allay  the  already  existing 
irritation.  Excepting  under  such  circumstances,  if  the  size  of  a  polypus  is  svich  as 
to  afford  any  impediment  to  the  free  egress  of  discharge,  I  cannot  refrain  from  ex- 
pressing the  opinion  that  the  risk  of  delay  should  in  all  cases  be  pointed  out  to 
patients.  Within  my  own  knowledge  several  deaths  have  occurred  from  meningitis 
which  can  be  directly  traced  to  a  polypus  blocking  up  the  tympanum,  and  they 
took  place  in  the  case  of  patients  who,  with  a  full  knowledge  of  the  state  of  the  ear, 
elected,  contrary  to  advice,  to  put  off  the  operation  for  a  time. 

Abscess  in  the  mastoid  2J^ocess. — Communicating  so  freely  as  they  do  with  the 
tympanum,  and  lined  by  a  continuation  of  the  same  membrane,  it  is  somewhat  sur- 
prising that  the  mastoid  cells  should  not  more  frequently  become  affected  in  the  course 
of  inflammation  of  the  middle  ear  than  they  do.  When  they  are  inflamed,  it  is 
generally  by  extension  from  the  tympaniim  ;  but  I  have  very  often  seen  abscess  in  the 
mastoid  process,  the  tympanic  cavity  remaining  meanwhile  unaffected.  Children 
are  more  liable  than  grown-up  people  to  mastoid  complications.  With  them  intense 
pain,  redness,  swelling,  tenderness,  and  cedema  on  pressure,  are  generally  soon 
followed  by  fluctuation,  and  a  free  incision  succeeded  by  a  discharge  of  pu^s  completes 
the  list  of  symptoms,  and  necessary  treatment.  If  considerable  oedema,  accom- 
panied by  constitutional  disturbance,  remains  for  several  days  even  without  fluctua- 
tion being  discoverable,  it  is  always  more  desirable  to  make  an  incision  down  to  the 
bone,  and  break  into  the  cells  (which  is  readily  done)  than  to  delay  the  evacuation 
of  pus.  In  the  case  of  adults,  however,  although  frec[uently  a  mastoid  abscess  is  a 
simple  affair,  sometimes  owing  to  the  extreme  thickness  of  the  bone  the  matter 
cannot  make  for  itself  escape  externally.  The  condition  then  becomes  very  serious. 
It  is  peculiarly  characteristic  of  the  presence  of  pus  within  the  mastoid  cells  that 
the  pain  becomes  agonising  when  the  patients  lie  down.  If  this  symptom  has  con- 
tinued for  some  days,  if  there  is  constant  pain  and  marked  oedema  on  deep  pressure, 
if  the  temperature  is  heightened,  the  tongue  furred,  and,  lastly,  if  there  has  been  a 
distinct  rigor,  no  time  should  be  lost  in  making  an  opening  through  the  bone  into 
the  cells.  To  accomplish  this,  at  the  distance  of  about  one-inch  from  where  the  ear 
joins  the  head,  a  long  vertical  incision  is  made  down  to  the  bone  through  the  peri- 
osteum. A  sharp-pointed  perforator  like  a  gimlet  may  be  used,  if  no  better  instru- 
ment is  at  hand  ;  but  what  is  much  preferable  is  a  drill,  the  depth  to  which  it  is 
desirable  to  perforate  being  regulated  by  a  moveable  stop,  so  that  the  precise 
distance  which  is  being  bored  can  be  seen.  This  requires  to  be  considerable,  and 
the  bone  is  very  hard.  A  probe  should  be,  occasionally  during  the  operation, 
inserted   into  the  wound  to  determine  if  the  cells  have  been  reached.     When  this 
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has  been  accomplished,  a  few  drops  of  foetid  pus  wiU  be  seen  to  weU  up  through 
the  wound.  The  proceeding,  which  naturally  requires  to  be  conducted  with  con- 
siderable care,  occupies  some  time,  so  that  an  ansesthetic  must  be  employed.  On  the 
day  after  an  operation,  if  the  patient  forces  air  into  the  middle  ear,  whilst  both 
meatus  are  firmly  closed,  a  quantity  of  discharge  can  be  expelled  through  the  open- 
ing. The  complete  relief  which  follows  perforation  of  the  bone,  the  subsidence  of 
the  urgent  symptoms,  and  other  general  considerations  which  will  at  once  suggest 
themselves,  are  sufficient  without  further  comment  to  point  to  the  extreme  necessity 
for  its  employment  under  suitable  circumstances.  I  have  adopted  this  treatment  in 
a  great  number  of  cases,  and  I  feel  j  ustified  in  expressing  the  oj)inion  that,  if  it  is 
carried  out  sufficiently  early,  blocking  of  the  sinus  and  its  sequel  of  blood-poisoning 
may  be  frequently  avoided.' 

Sometimes,  instead  of  following  the  directions  hitherto  named,  after  suppuration 
within  the  mastoid  process  the  purulent  matter  makes  a  route  under  the  scalp  or 
into  the  tissues  of  the  neck.  In  such  instances,  when  it  is  practicable,  the  most 
efficacious  method  of  managing  the  case  is  to  make  use  of  a  drainage-tube  in  such  a 
manner  as  the  condition  may  suggest. 

Fatal  results  of  inflammation  of  the  middle  ear. — It  must  be  allowed  then,  when- 
ever the  lining  membrane  of  the  tympanum  has  become  the  seat  of  suppuration, 
there  is  a  certain  degree  of  danger  to  life  from  extension  to  the  brain  and  its 
membranes,  or  from  pysemia ;  and  if  any  part  of  the  bone  is  diseased,  the  danger  is 
no  doubt  much  greater.  This  is  shown  by  the  results  of  post-mortem  examination. 
But  a  large  number  of  deaths  occur  in  one  of  these  ways  when  the  bone  is  found 
to  be  perfectly  healthy.  If  inflammation  extends  from  the  mastoid  cells,  it  is  more 
usual  to  mieet  with  pyaemia  than  with  cerebral  abscess  or  meningitis.  From  my 
own  observations,  however,  I  feel  confident  that  no  rule  can  be  laid  down  as  to  the 
direction  which  inflammation  may  take,  should  it  start  from  the  tympanum.  When 
this  happens,  it  is  quite  as  common  for  a  patient  to  die  of  blood-poisoning  as  from 
cerebral  complications.  In  all  cases  the  most  premonitory  symptom  is  a  severe 
rigor.  This  is  soon  followed  by  an  elevated  temperature,  increased  frequency  of 
pulse,  furred  tongue,  and  the  usual  indications  of  fever.  When  the  brain  or  its 
membranes  are  afiected,  there  is  intense  pain  in  the  head,  which  continues  until  the 
patient  flnally  becomes  comatose.  In  meningitis  the  patient  lies  tossing  his  head 
from  side  to  side,  moans,  delirium  is  a  prominent  symptom,  and  the  course  of  the 
disease  is  generally  rapid.  But  when  an  abscess  forms  in  the  substance  of  the  brain, 
there  is  sometimes  very  little  delirivim,  and  the  patient  may  linger  for  a  long  time, 
even  for  several  weeks.  The  post-mortem  appearances  which  are  met  with  in  this 
class  of  cases  include  the  following  : — l^ymph  or  pus  beneath  the  arachnoid,  between 
the  bone  and  dura  mater,  communicating  with  the  tympanum.  Pus  passing  from 
the  tympanum  into  the  labyrinth,  throvigh  the  internal  auditory  canal,  and  so  to 
the  cranial  cavity  ;  abscess  in  the  substance  of  the  cerebrum  or  cerebellum,  the  sac 
of  which  communicates  with  the  tympanum  or  abscess  in  the  substance  of  the  brain 
with  healthy  brain  tissue  between  the  wall  of  the  abscess  and  the  temporal  bone ; 
blocking  of  the  lateral  sinus  and  jugular  vein,  accompanied  with  scattered  abscesses 
in  various  parts,  in  the  lungs  chiefly,  or  pus  in  the  pleural  cavities. 

In  recalling  to  my  mind,  or  referring  to  the  notes  of  cases  which  I  have  seen, 
where  death  has  occurred  as  a  dii-ect  result  of  inflammation  in  the  middle  ear,  it 
would  not  be  difficult  to  divide  them  into  two  classes,  very  distinct  in  many  ways  from 
each  other.  In  the  smaller  class  of  the  two,  the  subjects  have  been  apparently  healthy, 
and  without  any  afiection  of  the  ear  until  within  a  vei-y  few  days  of  their  death. 

In  consequence  of  a  cold,  or  for  some  other  reason  not  easy  of  explanation,  they 
have  been  seized  with  acute  pain  in  the  ear,  which  has  been  soon  followed  in  rapid 
succession  by  rupture  of  the  membrane,  discharge  from  the  ear,  rigors,  and  the  con- 
stitutional symptoms  just  described.  In  the  other  and  far  larger  class,  there  has 
been  a  perforation  of  the  membrane,  with  more  or  less  discharge  from  the  ear,  for 
many  years.  I  have  on  several  occasions  known  patients,  who  have  been  said  to 
^  Vide  Med.  Chir.  Trans.,  vol.  Ixii. :  '  Diseases  of  the  Mastoid  Bone.' 
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have  had  a  discharge  from  the  ear  for  over  forty  years,  to  be  seized  with  a  rigor,  and 
die  in  the  usual  course  without,  so  far  as  could  he  ascertained,  any  accidental  cause 
which  might  excite  fresh  ii-iitation  in  the  tympanum.  What  happens  on  such 
occasions,  irrespectively  of  any  noticeable  change  in  the  state  of  the  ear,  may,  in  other 
cases  to  which  reference  has  already  been  made,  be  traced  to  the  blocking  up  of 
discharge  by  polypi,  and  this  affords,  if  it  were  needed,  an  additional  and  urgent 
reason  for  the  removal  of  these  growths. 

It  must  not  be  supposed  that,  in  every  instance  where  alarming  symptoms  show 
themselves  in  connection  with  a  perforate  tympanum,  the  termination  is  fatal. 
Intense  headaches,  attended  with  feverish  symptoms,  a  rise  in  temperature,  and 
cerebral  irritation,  are  not  very  unusual  with  patients  of  this  class.  Under  enforced 
quiet,  leeches,  and  fomentations  to  the  ear,  these  symptoms  sometimes  pass  off  and 
recur  at  intervals. .  The  precise  pathology  of  these  cases  becomes  more  clear  from  post- 
mortem examinations  of  persons  who,  with  a  perforation  of  the  tympanum,  have  died 
from  other  causes.  In  these  the  dura  mater  overlying  the  tympanum  has  been 
found  much  thickened.  Personal  observation  has  for  many  years  made  me  attach 
very  great  importance  to  pains  in  the  head  (often  spoken  of  as  neuralgic)  with  those 
who  are  the  subject  of  perforations.  '  Where  there  is  evidence  of  diseased  bone,  as 
proved  by  examination  with  a  probe,  the  importance  is  increased  immensely.  It 
would  hardly  be  too  much  to  say  that  these  people  are  in  great  danger.  In  many 
instances  where  I  have  known  the  patients  to  die  of  cerebral  complications,  I  have 
found  a  note  of  head  pains,  as  having  been  complained  of  many  years  previously. 
Amongst  those  who  have  sui-vived  after  complications  of  tympanic  inflammation 
must  be  reckoned  the  recoveries  from  empyema,  and  pysemic  abscess  in  various 
parts  of  the  body. 

Perforation  of  the  tympanic  membrane  is  so  common  a  disease,  so  many  persons 
pass  through  long  lives  without  any  more  serious  trouble  from  the  perforation  than 
partial  deafness  and  an  occasional  discharge  fi-om  the  ear  during  an  ordinary  cold, 
that  the  element  of  risk  which  surrounds  the  lives  of  the  subjects  of  this  lesion  is 
apt  to  be  disregarded,  until  attention  is  suddenly  directed  to  the  subject  by  the 
somewhat  unexpected  and  generally  unavoidably  fatal  termination  of  a  case.  It  is 
impossible  for  anyone  to  have  large  numbers  of  cases  of  ear  disease  brought  under 
his  observation  without  a  certain  small  proportion  of  them  being  composed  of 
these  fatal  cases.  Considering  the  frequency  with  which  a  perforation  is  found 
on  examination  to  be  accompanied  with  disease  of  the  temporal  bone,  it  is  a  matter 
of  surprise  that  more  deaths  do  not  occur  from  this  cause.  There  is  no  doubt  that 
hundreds  of  persons  in  whom  there  is  disease  of  the  bone  in  that  part  which  contains 
the  tympanum,  pass  the  chief  part  of  a  long  life  without  any  serious  complication  in 
consequence  of  it,  whilst,  on  the  other  hand,  at  any  moment,  without  any  appreciably 
exciting  cause,  the  train  of  fatal  symptoms  may  commence.  The  same  observation 
wiU  hold  good  even  when  the  perforation  is  uncompKcated  with  bone  disease.  Sea- 
water  has  a  most  irritating  influence  upon  a  perforation,  and  so  often  is  the  cause 
of  an  attack  of  inflammation  in  the  tympanum,  that  everyone  with  this  affection 
should  be  warned  against  sea-bathing.  I  have  known  several  instances  in  which 
fatal  symptoms  would  seem  to  have  been  excited  by  this  irritant. 

Malignant  disease  of  the  ear. — The  history  of  malignant  disease  of  the  ear  is 
the  same  as  that  of  polypus,  and  the  appearance  which  it  presents  in  the  early 
stages  is  precisely  similar — a  new  growth  originating  from  the  local  irritation  of 
a  purulent  discharge  from  the  lining  of  the  tympanum.  The  form  which  it  assumes 
is  epitheUoma.  It  is  a  somewhat  uncommon  affection ;  I  have  only  seen  three 
examples  of  it.  In  each  of  these  large  portions  of  the  temporal  bone  were  destroyed 
in  the  progress  of  a  cancer.  The  immediate  cause  of  death  in  two  was  exhaustion, 
in  the  other  haemorrhage  from  the  lingual  artery.  In  the  cases  which  have  been 
recorded  the  discharge  had  lasted  for  many  years.  The  single  exception  to  them, 
so  far  as  I  know,  was  the  second  case  which  I  saw,  and  in  this  the  discharge  had 
only  been  present  for  five  months,  and  was  originally  induced  by  an  accidental 
rupture  of  the  tympanic  membrane  by  a  hair-pin.     With  a  few  of  the  patients  only 
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whose  cases  have  been  placed  on  record  a  predisposition  towai-ds  cancer  could  be 
said  to  have  existed. 

Necrosis  and  caries  of  the  Temporal  Bone. — As  a  result  of  inflammation  in  the 
tympanum  and  mastoid  process,  portions  of  the  temporal  bone  may  often  suffer  from 
necrosis  and  caries.  The  ossicles  come  away  in  the  discharge,  large  parts  of  the 
external  canal  and  mastoid  die,  and  it  is  surprising  to  how  great  an  extent  this  may 
happen  without  causing  the  death  of  the  patient.  On  one  occasion,  after  making  an 
opening  into  a  large  fluctuating  swelling  over  the  mastoid  process  of  a  child,  I 
readily  removed  with  my  fingers  so  large  a  piece  of  dead  bone  which  was  loose,  that, 
upon  examining  it  afterwards,  it  seemed  to  represent  nearly  the  whole  of  the  tem- 
poral bone.  The  wound  healed,  the  external  ear  sank  into  the  deep  pit,  which  was 
left,  and  the  child  completely  recovered  its  health.'  It  is  also  not  at  all  uniisualfor 
large  portions  of  the  external  auditory  canal  to  come  away  or  to  require  removal. 
The  extent  to  which  the  hearing  power  becomes  lost  when  the  temporal  bone  is  the 
seat  of  caries,  depends  of  course  upon  the  part  of  it  which  is  affected.  If  that 
division  which  forms  the  cavity  of  the  tympanum  is  involved,  the  deafness  is  very 
genei'ally  total,  and  the  portio  dura  is  paralysed. 
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Inherited  syphilis. — The  occurrence  of  partial  or  complete  loss  of  hearing  in  the 
subjects  of  inherited  syphilis  has  become  familiar  to  all  since  attention  was  fii-st 
directed  to  it  by  Mr.  Jonathan  Hutchinson.  It  is  most  important  that  the  ear 
should  be  examined  in  every  case  which  presents  itself,  for  it  is  quite  possible  that, 
unless  this  is  done,  the  results  of  catarrhal  inflammation,  which  may  exist  qviite 
independently  of  syphilis  in  these  patients,  may  escape  observation. 

Irrespectively  of  such  possible  complications,  a  considerable  number  of  the  sub- 
jects of  inherited  syphihs  become  deaf.  That  the  affection  is  strictly  a  nervous  one 
may  be  shown  from  the  fact  that  the  heai-ing  is  occasionally  entu'ely  lost  in  the  space 
of  a  few  weeks  ;  for  there  is  no  possibility  of  these  symptoms  existing  to  so  severe  an 
extent  as  a  result  of  tympanic  disease  without  absolute  destruction  of  the  tympanum 
and  its  contents,  which  would,  of  course,  be  recognised  by  the  iisual  methods  of 
examination.  Whilst  some  become  totally  deaf  from  this  cause,  others  retain, 
during  their  whole  hves,  a  considerable  degree  of  hearing  power,  and  a  period  of 
several  months  is  generally  occupied  before  the  greatest  measure  of  deafness  (what- 
ever it  may  be)  is  reached.  Usually  the  symptoms  begin  in  early  life,  and  sometimes 
in  childhood  ;  but  adult  life  is  often  reached  before  the  changes  which  produce  it 
commence.  What  portion  of  the  nervous  apparatus  becomes  affected  cannot  be  said 
to  be  accurately  known  ]  but  the  probabilities  ai'e  strongly  in  favour  of  the  cochlea 
being  the  seat  of  the  disease.  This  presumption  is  likely  to  be  correct,  from  the  fact 
that  in  the  commencement  the  very  high  notes  are  lost  much  sooner  than  ordinary 
sounds,  such  as  the  voice.  As  this  affection  of  the  ears  is  a  very  common  one  with 
children,  it  is  frequently  the  cause  of  deaf-mutism. 

Constitutional  syphilis  affects  both  the  nervous  and  the  conducting  portions  of 
the  ear.  During  the  course  of  secondary  symptoms  syphilitic  patients  very  often 
become  deaf,  without  any  disease  of  the  external  or  middle  ear,  and  recover  imder 
constitutional  treatment.  The  loss  of  hearing  is  symmetrical,  and  vibrations  through 
the  cranial  bones  are  either  heard  badly  or  not  at  all.  If  the  hearing  becomes 
affected  in  the  case  of  a  pei-son  who,  after  having  passed  through  the  various  phases 
of  syphilis,  is  evidently  not  free  from  the  disease  after  several  years,  it  is  scarcely 
ever  regained,  and  is  then  most  probably  due  to  permanent  intracranial  changes. 

In  syphilitic  ulcei-ation  of  the  fauces,  the  Eustachian  tubes  and  tympanum  some- 
times become  affected,  and  it  then  becomes  necessary  to  employ  the  remedies  suit- 
able for  catarrh,  in  addition  to  the  ordinary  constitutional  treatment.  In  instances 
of  this  kind  I  have  known  the  tympanic  membrane  to  be  ruptured,  and  the  external 
'  Vide  Med.  Chir.  Trans.,  vol.  Ixii. 
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ear  to  be  filled  with  syphilitic  mucous  tubercles.  The  same  has  happened  on 
several  occasions  in  the  case  of  patients  who,  whilst  suffering  from  a  perforated 
membrane,  have  become  syphilised.  The  ordinary  purulent  discharge  from  the  ear 
having  become  imbued  with  the  syphilitic  poison  in  its  passage  over  the  meatus  has 
caused  the  growth  of  the  mucous  tubercles.  The  local  treatment  is  the  same  as 
when  they  appear  in  other  parts. 


Disease  of  the  Nervous  Portions  of  the  Ear. 

Owing  to  the  impossibility  which  exists  of  examining  during  life  the  nervous 
portions  of  the  ear,  the  question  as  to  whether  they  are  in  a  state  of  health  or 
disease  must  be  settled  chiefly  by  negative  evidence  and  by  the  history  of  the  case. 
This  is  not  so  difficult  a  matter  as  might  appear  at  first  sight.  A  patient  becomes 
suddenly  or  gradually  deaf,  and  suffers  from  tinnitus  ;  if,  upon  examination,  it  is 
found  that  the  external  and  middle  ear  are  healthy,  and  if  the  vibrations  of  a 
tuning-fork  cannot  be  heard  through  the  cranial  bones,  it  may  be  safely  concluded 
that  the  disease  is  of  a  nervous  character.  Even  when  opportunities  are  given  to 
examine  the  ears  of  persons  deaf  from  nervous  causes,  and  who  have  suffered  severely 
from  tinnitus,  there  is  often  no  change  which  can  be  truly  said  to  be  of  a  distinctly 
definite  character.  This  is  not  surprising  when  it  is  rem^embered  that  a  complete 
loss  of  function  in  nervous  tissue  may  exist  without  any  absolutely  discoverable 
alteration  in  its  structure. 

The  morbid  changes  which  have  been  noticed  ai'e  chiefly  hypersemia  of  different 
parts  of  the  labyrinth  ;  supposed  excess  or  diminution  of  otoconite,  ati-ophy  of  the 
membranous  labyrinth,  chalky  deposit  in  the  meatus  internus,  atrophy  of  the 
auditory  nerve.  These  conditions  are  of  course  quite  exclusive  of  the  congenital 
deficiencies  in  various  portions  of  the  labyrinth,  which  are  met  with  in  those  who 
are  born  without  hearing.  Syphilis,  blows  on  the  head,  and  explosions  near  the 
ear  have  already  been  mentioned  as  immediate  causes  of  failure  in  nervous  function. 
There  are  several  others  which  requii'e  notice.  As  is  well  known,  it  very  commonly 
happens  that  the  hearing  is  permanently  and  entirely  lost  during  many  of  the  fevers, 
no  portion  of  the  external  or  middle  ear  being  at  any  time  the  seat  of  inflammation. 
The  same  occurs,  not  uncommonly,  during  an  attack  of  mumps,  when  one  or  both 
ears  may  become  affected  to  such  an  extent  in  the  course  of  a  few  hours  as  to  leave 
the  patient  absolutely  deaf  This  irremediable  loss  of  hearing  takes  place  in  the 
case  of  young  children  with  sufficient  frequency  to  place  mumps  in  the  list  of  acute 
disorders  which  are  the  causes  of  acquired  deaf-mutism. 

Putting  aside  the  circumstances  which  have  already  been  mentioned  as  imme- 
diately attendant  upon,  and  evidently  as  direct  causes  of  nervous  disease  of  the  ear, 
there  remain  very  large  numbers  which  are,  it  must  be  admitted,  more  or  less  sur- 
rounded by  obscurity.  In  order  to,  in  some  measure,  dispel  this^  it  seems  to  me, 
in  the  present  state  of  our  knowledge,  there  is  nothing  likely  to  prove  so  satisfactory 
as  a  careful  attention  to  all  the  details  in  the  history  of  every  case  which  comes 
under  notice.  For  anyone  who  will  take  sufficient  trouble  over  a  series  of  years,  it 
would  become  quite  possible  to  arrange  cases  into  groups,  each  group  having  charac- 
teristics which  make  it  quite  distinct  from  the  rest.  A  mental  classification  would 
be  thus  made  by  observing  a  uniformity  in  disease.  It  is  to  be  hoped  that  the 
time  is  not  far  distant  when  each  class  will  be  found  to  be  associated  with  a  definite 
morbid  change  in  some  portion  of  the  labyrinth  or  course  of  the  auditory  nerve. 
At  present  it  is  but  a  simple  statement  of  the  truth  to  say  that  this  is  not  the 
case.  What,  it  might  be  asked,  is  the  precise  lesion  which  accompanies  complete 
or  partial  loss  of  hearing  in  persons  of  vigorous  health  when  they  are  subjected  to 
violent  emotional  influences  1  I  have  known  a  healthy  woman  to  become  instantly 
and  totally  deaf  on  the  discovery  of  the  unexpected  death  of  her  husband  ;  the 
same  to  happen  to  a  young  girl  on  the  receipt  of  a  telegram  informing  her  of  the 
death  of  her  father ;  to  a  mother  on  witnessing  an  accident  to  her  child ;  or  to  a 
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woman  on  seeing  the  suicide  of  her  husband  ;  to  another  on  being  frightened  by  an 
alarm  of  fire.  Many  other  disasters  might  be  named  as  having  been  instantly 
followed  by  extensive  and  permanent  deafness.  In  a  minor  degree  the  anxious  care 
and  devotion  with  which  some  women  watch  and  nurse  their  relatives  during  a 
long  illness  leaves  occasionally,  amongst  other  ailments,  a  loss  of  hearing  and 
tinnitus;  whilst  in  the  case  of  men,  prolonged  mental  strain  is  sometimes  followed 
by  the  same  symptoms. 

Other  examples  of  nervous  disease  of  the  ear  belong  to  a  class  which  have,  for 
want  of  a  name,  and  certainly  for  no  better  reason,  as  far  as  I  can  see,  been  termed 
Meniere's  disease ;  for,  in  the  two  cases  related  by  Dr.  Meniere,  and  from  which  the 
name  has  been  derived,  both  patients  died  (probably  from  pysemia),  and  within  the 
labyrinth  the  products  of  inflammation  were  found  after  death.  In  the  cases  to 
which  recently  the  term  has  been  applied,  the  patients  do  not  die,  nor  do  they 
suffer  in  health,  except,  in  so  far  as  it  may  be  said  to  be  affected  by  the  temporary 
symptom  of  giddiness.  An  adult  man,  or  woman,  is  seized  with  giddiness,  and 
perhaps  some  vomiting.  Severe  tinnitus  draws  attention  to  one  ear,  which  is  then 
found  to  have  extensively  lost  its  hearing.  An  examination  proves  the  external 
and  middle  portions  of  the  ear  to  be  healthy.  The  symptom  of  giddiness  reciirs 
frequently.     If  the  patient  attempts  to  walk,  his  gait  is  very  unsteady. 

This  inability  to  walk  without  support  occasionally  lasts  for  many  days,  and 
even  sometimes  for  weeks.  After  a  time,  with  the  exception  of  deafness  and  tinnitus 
the  unpleasant  symptoms  cease.  These  cases  have  received  of  late  years  considerable 
attention  from  physicians,  and  the  complete  absence  of  any  danger  to  life  is  fully 
recognised.  For  some  days  after  the  attack,  the  patient  should  be  kept  in  a  re- 
cumbent position,  as  any  attempt  to  walk  is  apt  to  bring  on  a  fit  of  giddiness.  The 
late  Mr.  Hinton  and  Dr.  Hughlings  Jackson  have  both  carefully  studied  the  mani- 
festations of  symptoms  in  these  cases.  In  ti-uth,  this  is  the  only  way  in  which  they 
admit  of  study,  for  the  pathological  condition  which  induces  them  is  by  no  means 
determined.  The  experiments  of  Flourens,  which  at  one  time  were  thought  to  have 
settled  the  functions  of  the  semicircular  canals  in  regard  to  the  maintenance  of 
equilibrium  of  the  body,  have  since  been  controverted,  so  that  it  seems  improbable 
that  this  portion  of  the  labyrinth  is  the  seat  of  the  lesion.  As  a  matter  of  experience, 
when  the  giddy  attacks  cease  the  hearing  suffers  no  further  loss.  Considering  the 
association  of  vomiting  with  the  giddiness,  also  the  fact  that  irritation  of  the 
tympanum  will  often  cause  the  patient  to  vomit  suddenly  without  any  feeling  of 
nausea,  that  irritation  of  the  pneumogastric  nerve  causes  unsteadiness  of  wait  as 
weU  as  nausea  or  vomiting,  and  that  the  auditory  and  pneumogastric  nerves  are 
intimately  connected  at  their  origin,  it  seems  quite  possible  that  the  giddiness  and 
sickness  in  these  cases  may  be  due  to  reflex  action  of  the  pneumogastric,  excited  by 
some  lesion  situate  on  the  course  of  the  auditory  nerve,  or  to  some  disturbing  cause 
at  the  point  of  origin  of  these  nerves.  Any  explanation  amounts  to  nothing  more 
than  conjecture.  This  observation  is  equally  applicable  to  tinnitus,  which  occurs  so 
frequently  in  all  nervous  affections  of  the  ear.  We  know  that  any  pressure  on  the 
labyrinth  will  excite  it.  A  piece  of  cerumen  in  contact  with  the  tympanic  membrane 
and  so  acting  through  the  chain  of  ossicles  on  to  the  stapes,  causes  tinnitus.  So  for 
the  same  reason,  will  any  pressure  within  the  tympanum ;  the  removal  of  the  cause 
in  each  case  being  instantly  followed  by  cessation  of  the  symptom.  When,  however 
it  is  present  without  any  discoverable  change  in  the  ear,  it  can  be  regarded  as 
nothing  more  than  a  symptom,  and  a  very  constant  one  too,  of  disturbed  function. 
If  we  consider  for  a  moment  that  an  overdose  of  quinine  is  enough  to  excite  it,  it  is 
not  to  be  wondered  at  that  an  absolute  reason  for  its  existence  often  cannot  be  oiven. 
There  is  perhaps  no  kind  of  noise  to  which  tinnitus  has  not  at  some  time  been  com- 
pared by  those  who  have  suffered  from  it,  and  in  extreme  cases  it  gives  far  more 
distress  than  the  loss  of  hearing. 

The  hearing  becomes  affected  in  some  young  women  at  the  birth  of  their  children 
and  it   may  then   generally  be  predicted  that  each  successive  confinement  will   be 
followed  by  a  still  further  degree  of  deafness,  which  seems  to  be  increased  very  much 
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if  the  children  are  nursed  by  the  mother.  In  these  cases  there  is  also  considerable 
tinnitus.  Indeed  this  symptom,  often  so  difficult  of  explanation,  is  almost  always 
present  when  the  perceptive  power  of  hearing  is  at  fault.  Some  people  who  suffer 
for  years  with  tinnitus,  which  resists  all  treatment,  suddenly  lose  it  without  any 
more  assignable  cause  for  its  depart vire  than  for  its  advent.  Perhaps  in  the  instances 
referred  to  where  the  hearing  in  women  becomes  affected  about  the  time  of  a  con- 
finement, the  change  is  due  to  mental  causes.  It  is  certain  that  the  emotions  have  a 
most  remarkable  and  decided  influence  upon  the  hearing,  and  probably  more  than  on 
any  other  special  sense.  1  have  frequently  known  the  hearing  to  be  suspended  in  a 
great  measure  for  days  at  a  time  under  the  influence  of  some  circumstances  which 
caused  great  mental  suffering.  These  cases  are  allied  to,  though  not  precisely  like, 
those  in  which,  as  previously  mentioned,  the  occurrence  of  the  deafness  was  sudden 
and  lasting.  It  seems  reasonable  to  conjecture  that,  whatever  may  be  the  nature 
of  the  change,  it  is  central,  rather  than  situated  within  the  labyrinth. 

The  much-vexed  question  of  why  a  certain  number  of  persons,  in  whom  the 
hearing  is  defective,  can  hear  better  whilst  loud  sonorous  vibrations  are  going  on 
around  them,  has  received  at  various  times  many  explanations.  Some  of  these,  of  the 
most  ingenious  and  plausible  character,  are  inconsistent  with  the  fact  that  the  pecu- 
liar symptom  is  undoubtedly  present  when  the  history  and  an  examination  of  the 
ear  prove  that  the  middle  ear  is  absolutely  healthy.  It  is  difficult,  then,  to  accept 
any  theory  which  presvipposes  morbid  change  within  the  tympanic  cavity,  or  in  the 
substance  of  the  membrane.  On  the  other  hand,  it  is  true  that  this  phenomenon  is 
often  present  where  there  has  been  long-standing  catarrhal  disease  of  the  middle  ear. 
Still,  in  practice,  it  is  not  unusual  (indeed  it  is  very  common)  to  meet  with  cases  in 
which  there  are  two  distinct  elements — viz.  disease  of  the  conducting  apparatus, 
and,  superadded  to  this,  symptoms  of  so  markedly  nervous  a.  character  that  they 
are  independent  of  the  failure  in  the  conducting  apparatus.  I  prefer,  therefore, 
to  offer  no  decided  opinion  in  explanation  of  the  fact  that  some  persons  in 
whom  there  is  tympanic  disease,  and  some  in  whom  there  certainly  is  not,  can 
hear  better  in  a  noise  (such  as  being  in  a  railway  carriage,  standing  by  a  water- 
fall, or  in  a  manufactory  amid  the  sounds  of  looms  and  other  machinery).  That 
this  increase  in  the  capacity  of  hearing  is  real,  and  not  imaginary,  can  be 
readily  shown  by  tests  with  some  constant  sound.  All  observers  are  agreed  that 
this  symptom  is  an  unfavourable  one  in  regard  to  the  recovery  of  the  hearing  at  any 
time.  Amongst  the  first  signs  of  the  loss  of  hearing,  du.e  to  the  degeneration  which 
accompanies  old  age,  is  the  inability  to  hear  very  high  notes.  The  whistle  designed 
by  Mr.  Francis  Galton  for  testing  the  range  of  hearing  in  animals  will  demonstrate 
this.  A  similar  inability  to  hear  very  high  notes  often  accompanies  obscure  nervous 
affections  of  the  auditory  apparatus. 

There  are  within  my  knowledge  a  certain  number  of  families  in  which  for 
several  generations  there  has  existed  a  predisposition  to  lose  the  hearing.  In 
examining  many  of  the  subjects  of  this  malady,  I  have  been  unable  to  detect  any 
change  in  the  conducting  portion  of  the  ear,  or  to  elicit  any  history  of  catarrh.  It 
seems  fair,  therefore,  to  infer  that  a  tendency  to  lose  hearing  power  may  be  inherited 
— at  least,  this  is  an  impression  which  amounts  to  a  conviction  with  me. 

W.  B.  Daley. 
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AFFECTIONS  OF  THE  MUSCULAR 
SYSTEM. 

ALTHOUGrH  muscles  are  so  much  exposed  to  accidents  and  violence,  they  are 
not  readily  injured;  nor,  considering  their  high  organisation,  are  they  fre- 
quently the  seat  of  disease.  Muscles  may  suffer  from  contusions,  strains,  rupture, 
and  Wounds  of  different  kinds.  Sevei-e  contusions  are  frequently  followed  by 
temporary  loss  of  power  in  the  muscle  ;  this,  together  with  the  extreme  pain  in  any 
attempt  to  move  the  part,  particularly  in  the  neighbourhood  of  the  large  joints, 
sometimes  leads  to  the  suspicion  of  more  serious  injuries,  as  fracture  or  dislocation. 
Strains  of  muscles  are  often  followed,  especially  in  later  life,  by  pains  of  a  lasting 
and  troublesome  character,  partaking  of  the  nature  of  rheumatism.  Muscle  may  be 
ruptui-ed  either  from  external  violence  or  from  the  too  energetic  action  of  its  own 
fibres  ;  this  latter  occurrence  is  by  no  means  a  common  one,  especially  that  in  which 
the  entire  muscle  is  torn  across.  In  the  living  body,  muscle  offers  a  greater  resis- 
tance to  a  foi'ce  tending  to  rend  it  than  either  tendon  or  bone  ;  and  when  it  does  give 
way,  it  is  for  the  most  part  at  its  point  of  junction  with  the  tendon.  S^dillot  '  says 
that  in  twenty-eight  cases  of  rupture  of  muscles,  thirteen  were  ruptured  at  this 
point. 

The  power  of  resistance  in  a  sound  and  healthy  muscle  in  a  state  of  full  tonicity  is 
enormous  ;  and  many  interesting  comparisons  and  calculations  on  this  subject  will  be  found 
in  Borelli,  De  motu  Animalium.  Percy  ^  relates  the  case  of  a  person  with  Avry  neck,  who  was 
suspended  by  the  head,  with  a  view  of  putting  the  muscle  on  the  stretch  ;  the  result  was 
separation  of  the  muscle  from  its  insertion,  but  no  laceration  of  its  fibres  :  and  in  a  case  in 
which  the  thumb  was  torn  off,  the  tendons  were  drawn  out,  but  the  muscles  were  left  unin- 
jured, except  at  the  point  of  junction  with  the  tendon.  We  are  all  familiar  with  the  fact 
that  the  tendon  of  the  rectus  femoris  and  the  tendo  AchilHs  give  way  rather  than  the  fibres 
of  their  respective  muscles.  With  the  loss  of  its  vital  contractile  power,  muscle  loses  its 
advantage  over  tendon,  and  the  experiments  of  Richerand  and  others  fully  establish  the  fact 
that  after  death  muscle  is  more  easily  ruptured  than  tendon.  We  observe  this  when  a  limb 
is  forcibly  straightened  from  the  bent  position  after  the  muscles  have  become  unusually  rigid 
from  convulsions  before  death ;  hei'e  laceration  of  the  muscles,  and  not  of  the  tendons,  takes 
place. 

Though  muscle  in  the  living  body  is  not  often  ruptured,  yet  cases  of  this  injury 
occur  sufficiently  often  to  have  given  most  of  us  one  or  more  opportunities  of  wit- 
nessing it.  Sedillot  has  recorded  no  less  than  twenty-eight  cases  of  entire  or  partial 
spontaneous  rupture  of  muscles  ;  but  he  observes,  that  no  voluntary  act  can  occasion 
a  rupture  of  their  fibres,  however  powerful  the  effort  may  be,  and  this  for  two 
reasons  :  1st,  because,  under  the  influence  of  the  will,  all  the  fibres  of  a  muscle,  and 
the  muscles  associated  with  it  in  its  action,  contract  uniformly,  simultaneously,  and 
in  a  regular  order,  to  overcome  a  resistance ;  and  2ndly,  because  at  the  moment  that 
the  will  perceives  that  the  power  opposed  to  it  is  greater  than  its  efforts  can  over- 
come, it  ceases  to  strive  further.  Rupture,  therefore,  can  only  take  place  when,  in 
some  involuntary  or  instinctive  effort,  as  in  the  endeavour  to  recover  the  equilibrium 
in  a  false  step,  or  from  some  similar  cause,  the  whole  force  is  thrown  in  a  violent  and 
unexpected  manner  upon  one  or  two  muscles,  or  even  on  a  few  fibres.  Among  the 
cases  collected  by  Sedillot,  is  one  in  which  the  rectus  femoris  was  ruptured.       In 

'  Mem.  sur  la  Rupture  musculaire ;  Mem.  et  Prix  de  la  Soc.  de  Med.  de  Paris,  1817,  p.  115. 
*  Journal  (jeneral  de  Medecine,  vol.  Ixi. 
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another  case,  the  psoas  magnus  muscle  was  found  ruptured  after  death,  the  patient 
having  died  from  inflammation  and  suppuration  following  the  accident.  The 
complete  rupture  of  the  biceps  muscles  of  each  thigh  occurred  in  a  man  falling  from 
a  height ;  and  the  two  recti  abdominis  were  torn  across  at  their  upper  part  in  a  young 
man,  in  the  struggle  to  save  a  tray  of  cement  as  he  was  falling  from  a  platform. 

Rupture  of  the  adductors  of  the  thigh  may  also  occvir  in  the  effort  of  riders  to 
recover  their  balance  when  their  horse  makes  a  sudden  and  unexpected  start  to  one 
side.  But  perhaps  one  of  the  most  frequent  injuries  of  the  kind  is  that  of  the  extensor 
brevis  of  the  foot,  due  to  turning  the  ankle  under,  as  it  is  called.  Here  the  con- 
tracted ends  of  the  torn  muscle '  may  be  easily  felt,  as  well  as  the  collection  of 
blood  between  them. 

It  more  frequently  happens  that  a  few  fibres  only  of  a  muscle  are  ruptured,  and 
this  usually  occurs  in  the  gastrocnemius.^  Muscles  are  sometimes  torn  across 
in  violent  paroxysms  of  muscular  spasm,  as  in  tetanus  or  vomiting.  In  these 
cases  the  ends  of  the  muscle,  from  the  violence  of  the  retraction,  are  thrown 
into  considerable  swellings. 

In  a  case  of  acute  traumatic  tetanus,  under  Larrey,  the  man  was  immersed  in  cold  baths, 
after  each  of  which  the  convulsions  and  muscular  contractions  were  most  severe,  and  he 
died  in  three  hours ;  a  swelling,  however,  had  been  previously  observed  below  the  umbilicus, 
on  the  right  side.  On  a  post-mortem  examination  it  was  found  that  the  tumour  was  occa- 
sioned by  the  retracted  ends  of  the  rectus,  which  was  entirely  torn  across.  The  space 
between  the  two  ends  of  the  muscle  was  filled  with  blood.  Mr.  Curling  describes  a  case  in 
which  portions  of  both  recti  abdominis  were  ruptured  by  tetanic  convulsions  (one  of  the 
specimens  is  in  the  Museum  of  the  College  of  Surgeons).  Mr.  Gray  exhibited,  at  the  Patho- 
logical Society,  the  rectus  muscle  of  a  patient  who  had  died  of  tetanus,  in  whom  almost 
complete  transverse  laceration  of  the  muscle  had  taken  place.  In  Mr.  Earle's  case  of  tetanus, 
described  in  Med.  Chi?-.  Trans.,  vol.  vi.,  one  of  the  psoas  muscles  was  partially  ruptured. 
Boyer  relates  the  case  of  a  strong  man  admitted  into  La  Charite  with  '  bilious  fever;  '  an 
emetic  was  given  him,  and  whilst  vomiting,  acute  pain  was  felt  a  little  below  the  middle  of 
the  left  rectus  abdominis  muscle.  On  examining  the  part,  there  was  neither  tumefaction  nor 
discoloration  of  the  skin,  but  an  indentation,  into  which  the  fingers  could  be  placed,  was  felt. 
The  man  died  ;  and  the  muscle  was  found  completely  torn  across,  the  two  ends  being  an  inch 
apart,  and  the  space  between  filled  with  blood  Another  case  of  the  same  kind  has  recently 
been  observed  at  the  Middlesex  Hospital  ^  And  in  the  case  of  a  young  woman  who  died  at 
University  College  Hospital  during  an  attack  of  severe  vomiting,  and  on  whom  I  performed 
a  post-mortem  examination,  the  only  lesion  found  to  account  for  the  sudden  death  was  rup- 
ture of  the  oesophagus  into  the  left  pleura,  just  above  the  diaphragm.  The  specimen  is 
preserved  in  University  College  Hospital  Museum.  Mr.  C.  Holthouse  relates  an  interesting 
case  of  tear  of  the  rectus  abdominis  in  a  man  who,  to  save  himself  from  falling,  caught 
at  part  of  a  scaffolding,  and  hung  suspended  for  a  time  until  rescited,  when  the  muscle  was 
found  to  be  torn.     He  had  felt  the  giving  way  most  distinctly.^ 

The  rupture  of  a  mu^scle  is  accompanied  by  extreme  pain,  resembling  that  occa- 
sioned by  a  smart  blow  from  a  whip  or  stick,  and  often  by  a  distinct  sound  like  the 
snapping  of  a  cord ;  all  motion  of  the  part  is  either  impossible,  or  is  accompanied  by 
such  severe  pain,  with  spasmodic  twitching,  as  to  cause  the  patient  to  desist.  If  the 
muscle  be  a  superficial  one,  a  deep  indentation  will  be  found  at  the  seat  of  rupture, 
produced  by  the  retraction  of  its  divided  ends ;  and  often  a  considerable  swelling, 
proportioned  to  the  vigour  of  the  contraction  of  the  torn  fibres,  as  in  tetanus ;  and 
as  thei'e  is  always  extravasation  of  blood,  much  discoloration  of  the  skin  will  follow. 
The  indentation  and  extravasation  are  not  apparent,  however,  in  ruptures  of  the 
deep  muscles,  by  which  their  diagnosis  is  rendered  less  clear.  If  the  rupture  be 
discovered  early,  and  judiciously  treated,  a.  sufficient  approximation  of  the  divided 
ends  will  result,  good  union  will  follow,  and  the  function  of  the  muscle  wiU  be 
restored.  If,  on  the  other  hand,  it  be  overlooked  or  maltreated,  or  if  it  occur  in  a 
part  where  proper  measures  cannot  be  employed  to  approximate  the  ends  of  the 
miisole,  as  in  some  parts  of  the  trunk,  in  ruptures  of  the  deep  muscles  about  the  hip 
and  shoulder,  &c,,  it  will  be  found  that  a  wide  separation  exists,  and  that  the  ends 
of  the  muscle,  instead  of  uniting,  have  become  attached  to  the  parts  in  the  immediate 
neighbourhood,  and  the  use  of  the  muscle  is  c-onseqaently  lost. 

i  Wardrop,  Med..  Chir.  Trans^  vol.  vii. 

?  Lancd,  1882,  p.  687.  ^  Ptith.  Soc.  Trans,  xiii.  263. 
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The  treatment  consists^  1st,  in  placing  and  I'etaining  the  part  in  the  position  most 
favourable  for  relaxing  the  muscles  ;  and,  2nd,  in  approximating  the  separated  ends 
to  one  another  by  even  compression,  which  we  know  exercises  so  great  a  power  in 
controlling  and  modifying  the  excess  of  contraction  in  the  muscles,  in  fractures,  &c. 
As  regai'ds  the  fii-st,  this  is  easily  accomplished  in  the  limbs  :  thus  in  rupture  of  the 
rectus  femoris  the  knee  is  straightened,  and  the  limb  is  raised  to  an  angle  with  the 
body,  as  in  fractured  patella ;  but  where  the  rupture  occurs  in  the  trunk,  this 
cannot  be  done  so  readily ;  yet  in  a  case  already  alluded  to,  in  which  both  recti 
abdominis  were  ruptured,  a  good  union  was  effected  by  keeping  the  patient  in 
a  sitting  posture,  the  body  being  bowed  forward,  together  with  pi'oper  bandages.  ^ 
The  second  is  accomplished  by  an  even  and  uniform  compression  of  the  muscles 
by  means  of  carefully-applied  flannel  bandages,  or  laced  belts,  aided  in  some  cases 
by  a  strip  of  leather  or  gutta-percha.  In  addition  to  these  measures,  bromide  of 
potassium  may  be  freely  administered  internally  to  aid  in  the  relief  of  spasm.  At  the 
end  of  from  a  fortnight  to  three  weeks,  the  union  is  generally  completed.  The  pro- 
cess of  tmion  is  similar  to  that  of  other  structures ;  the  effused  blood  is  absorbed, 
plastic  lymph  is  poui-ed  out,  which  assumes  by  degrees  the  firm  and  resisting  charac- 
ter of  tendon,  muscular  fibre  itself  being  never  reproduced.  When  a  muscle,  with 
the  integument  and  parts  around,  is  divided,  it  retracts  to  a  greater  extent  than 
where  the  muscle  alone  gives  way,  from  being  deprived  of  its  collateral  support. 
This,  in  conjunction  with  an  open  wound,  renders  it  extremely  difficult  to  approxi- 
mate the  retracted  ends  of  the  muscle,  and  to  find  means  for  I'etaining  them  in  a 
proper  position ;  hence  it  will  be  found  that  wounds  extending  through  muscles  are 
followed  by  nearly  complete  loss  of  use  in  the  latter,  the  great  chasm  between  theii- 
ends  being  filled  up  by  granulation.  It  is  recommended  to  endeavour  to  bring  the 
ends  together  by  sutm-es  with  all  antiseptic  precautions  both  before  and  after  the 
operation.  These  measures,  with  position  favourable  for  the  approximation  of  the 
ends,  and  such  encircling  suppoi-ts  as  can  be  employed  where  a  wound  is  present, 
may  do  much  towards  restoring  the  muscle  to  a  certain  amount  of  usefulness. 

Inflammation  of  inuscle. — Inflammation  of  muscle,  or  Myositis,  may  be  primary 
or  secondary,  and  may  be  due  to  a  variety  of  causes,  operating  from  without  or  from 
within,  and  may  be  met  with  in  every  degree,  from  slight  congestion  to  free  suj)pura- 
tion.  Those  causes  which  ojDerate  from  without  are  blows,  strains,  or  other  forms  of 
violence.  Those  operating  from  within  are  rheumatism ;  the  various  septic  conditions 
of  the  blood  coming  under  the  head  of  septicsemia  and  pyaemia  {vide  Pyaemia,  vol.  i.) 
and  also  the  vicinity  of  other  inflamed  parts. 

Myositis  from  injury,  unless  the  latter  have  exposed  the  tissue  to  the  entrance  of 
impiu-ities,  is  usually  of  the  plastic  kind,  and  runs  its  whole  coui'se  as  a  rule  with- 
out suppuration.  It  commences  as  a  simple  hypersemia  of  the  vessels  of  the  part,  and 
may  never  advance  further,  usvially  subsiding  before  long.  In  moi'e  severe  cases 
there  is  ]3lastic  exudation  into  the  interstitial  connective  tissue,  with  proliferation  of 
the  corpuscles  of  the  latter.  It  is  still  sometimes  questioned  whether  the  muscle 
corpuscles  also  participate  in  the  plastic  change,  but  it  is  almost  proved  that  they  do.^ 
The  plastic  matter  thus  formed  usually  organises  after  a  longer  or  shorter  period  (in 
healthy  cases)  into  fibrous  tissue,  which  takes  the  place  of  the  original  muscle  fibres 
in  the  form  of  a  white  knot  or  band.  If  the  process  be  more  acute,  the  exudation  and 
proliferation  exceed  the  bounds  of  plastic  change  and  produce  pus.  This  makes  its 
way  to  the  surface  if  in  large  amount,  and  is  discharged ;  if  less  abundant,  it  may  be 
completely  or  pai'tly  absorbed,  leaving  a  little  caseous  matter  behind.  In  either  case 
a  scar  of  fibrous  tissue  remains  at  the  seat  of  inflammation  which  is  never  replaced 
by  muscle  fibres.  Occasionally  a  deposit  of  calcareous  mateiial  takes  place  at  the 
seat  of  old  inflammation  foi-ming  larger  or  smaller  nodules. 

Myositis  due  to  causes  operating  from  within  is  very  frequently  suppurative. 
This  does  not  hold  good  of  the  rheumatic  foripi,  but  with  the  various  kinds  of  septic 
disease  does  so.     Whatever  be  the  irritant  in  rheumatism,  it  leads  only  to  a  chronic 

^  Richerand,  Nosoyrcqyh.  Chir.  vol.  ii. 
-  Cornil  et  Ranvier,  Man,  d'Hist.  Path.  2ud  ed.  p.  633. 
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hyperplasia,  resulting  in  thickening  of  the  connective  tissue  of  the  muscles,  with 
consequent  impairment  of  their  functions.  But  in  the  septicsemic  inflammations  it  is 
almost  the  rule  for  pus  to  form.  This  may  collect  in  smaller  or  larger  accumulations 
in  any  of  the  muscles  of  the  body.  In  the  deeper  parts  its  existence  may  not  be 
easily  proved,  but  superficially  there  can  be  no  difficulty  in  detecting  the  condition. 

The  local  subjective  and  objective  symptoms  of  abscess  in  muscles,  whether  caused 
by  external  or  internal  agencies,  are  generally  much  alike.  There  is  local  pain, 
much  aggravated  by  any  movement  of  the  part,  also  heat  and  throbbing.  The  mus- 
cle is  usually  contracted  to  a  considerable  extent  and  rigid,  feeling  hard  and  firm  to 
the  finger.  The  part  of  the  body  in  which  this  contraction  takes  place  is  correspond- 
ingly deformed  more  or  less,  often  to  an  extreme  degi-ee  if  it  be  a  limb ;  there  will 
also  be  oedema  around,  and  a  blush  in  the  skin  in  the  case  of  superficial  muscles. 

The  treatment  of  this  condition  in  its  earlier  stages  will  consist  in  leeching  in 
simple  cases,  followed  by  hot  fomentations,  and  the  application  of  belladonna  extract 
mixed  with  glycerine,  while  the  part  is  kept  at  complete  rest.  Later  when  pus  is 
manifestly  increasing,  a  free  evacuation  of  the  abscess  by  aspiration  or  incision 
under  the  strictest  precautions  as  to  cleanliness  will  be  called  for. 

After  such  an  abscess  has  healed,  the  muscle  is  frequently  left  in  a  contracted 
condition,  which  will  requu-e  both  passive  and  active  exercise  for  its  removal.  The 
inflammatory  material  spread  through  the  parts  around  will  be  gradually  absorbed, 
and  probably  nothing  but  a  small  contracted  fibrous  scar  remain. 

In  that  form  of  myositis  due  to  sepsis  the  internal  use  of  quinine  in  free  doses,  or 
of  the  salicylates,  with  abundance  of  stimulants,  is  called  for. 

Tertiary  syphilitic  change,  having  many  features  in  common  with  inflammation, 
will  be  last  considered  here.  One  of  the  first  in  this  country  to  describe  its  effect  on 
muscle  was  Mr.  Tatum,  in  a  paper  read  before  the  Royal  Medical  and  Chirurgical 
Society,  in  January,  1845,^  in  which  a  gi-oup  of  three  cases,  two  of- which  were  asso- 
ciated with  other  symptoms  of  constitutional  syphilis,  was  described,  Avhilst  the 
history  of  the  third  case  was  obscure.  The  disease,  which  he  had  not  seen  alluded  to 
before,  appeared  in  the  form  of  rounded  enlargements  in  the  left  sternc-cleido-mastoid 
muscle  ;  there  were  three  swellings  in  two  of  the  cases,  :and  two  only  in  the  other  ; 
in  one  of  these  there  was  also  an  enlargement  in  the  tendinous  origin  of  the  part ; 
the  tumours  were  evidently  formed  in  the  substance  of  the  muscles,  and  were  nearly 
of  the  size  of  a  pigeon's  egg,  and  gave  the  latter  a  singular  beaded  appearance ; 
there  was  stiffness,  with  much  tenderness,  in  the  part,  and  great  pain  when  the 
muscle  was  in  action  ;  the  skin  was  neither  adherent  nor  discoloured ;  the  disease  was 
slow  in  its  progress,  and  had  remained  nearly  stationar}'^  for  some  months.  All  the 
cases  occurred  in  females,  probably  from  the  iieck  being  more  exposed  than  in  men  , 
in  each  case  the  effects  of  the  iodide  of  potassium  were  manifest.  In  the  first  case 
the  patient  obstinately  refused  to  take  the  drug,  in  consequence  of  which  mercury 
and  various  other  remedies  were  tried  without  any  good  effect.  After  some  time 
she  consented  to  take  the  iodide  of  potassium ;  from  two  to  three  grains  were  ad- 
ministered thrice  daily,  while  the  iodine  ointment  was  applied  externally ;  the  tumours 
soon  began  to  diminish,  and  in  less  than  six  weeks  completely  disappeared.  The 
other  two  cases  were  similarly  treated,  with  complete  success ;  but  in  one  of  them 
the  patient  was  obliged  to  lay  aside  the  remedy  for  a  time,  during  which  it  was 
remarked  that  the  tumours  became  stationary ;  on  her  resuming  the  medicine, 
however,  all  i-emains  of  the  disease  quickly  left  her.  What  constituted  the  swellings 
could  not  of  coTH'se  be  ascertained  from  these  cases  ;  but  a  case  occurred  some  time 
after,  in  which  there  was  a  tumour  in  the  middle  of  the  biceps  muscle,  so  hard  and 
defined  as  to  induce  the  surgeon  to  proceed  to  its  removal  by  ojjeration,  when,  on 
cvitting  into  the  fibres  of  the  muscle,  no  tumour  was  visible,  but  the  muscle  in  that 
jjart  was  congested  and  infiltrated  with  a  gi'eyish  kind  of  lymph,  great  part  of  which 
oozed  away  with  much  blood,  all  the  swelling  subsided,  and  the  wound  healed,  leaving 
no  enlargement.  ]Much  light  has  been  thrown  upon  the  nature  of  the  gummatous 
deposits  of  late,  and  their  ubiquity  has  been  fully  demonstrated.     It  is  unnecessary, 

^  Lancet,  vol.  i.  1845,  p.  136. 
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therefore,  to  describe  tlieir  structure  in  muscle  specially,  further  than  to  say  that  they 
infiltrate  this  tissue  as  elsewhere,  and  undergo  the  same  secondary  changes.  Thus 
they  may  be  rapidly  absorbed  under  treatment,  leaving  no  trace  behind  of  shrinking 
or  induration  :  they  may  undergo  fibrous,  fatty,  or  calcareous  degeneration,  or, 
approaching  the  surface,  may  thin  and  break  the  skin,  and  then  undergo  softening 
and  liquefaction,  leading  to  deep  ulceration  and  loss  of  tissue.  I  have  this  day  treated 
a  case  in  which,  together  with  a  breaking-down  gumma  over  the  sternal  insertion  of 
the  sterno-mastoid  muscle,  there  was  a  second  well-defined  gummatous  mass  in  the 
body  of  the  miiscle  higher  up,  which  gave  no  trouble  and  showed  no  signs  of  inflam- 
mation.—[A.  E.  B.] 

Sometimes  there  is  a  simple  contraction,  or  shortening  of  a  muscle,  without  appa- 
rent alteration  in  its  structure  or  change  from  its  normal  condition,  as  an  occasional 
efiect  of  the  j^resence  of  syphilitic  poison  in  the  system,  and  is  usually  found  in  the 
muscles  of  the  arm  or  fore-arm.     M.  Ricord  has  noticed  this  so  long  ago  as  1842.^ 

M.  Notta,  in  an  interesting  paper  on  Syphilitic  INIuscular  Contractions,^  gives  three  cases, 
the  features  of  which  Avere  much  the  same  ;  and  in  each  the  biceps  was  the  seat  of  the  con- 
traction. There  was  no  hardness  or  rigidity  of  the  muscle  when  not  iu  action ;  the  pains 
were  variable,  being  great  on  putting  the  muscle  on  the  stretch,  and  mostly  referred  to  its 
insertion.  The  contraction  was  slow,  and  gradually  reached  a  certain  point,  causing  fixed 
flexion  of  the  elbow.  The  iodide  of  potassium,  with  minute  doses  of  the  proto-iodide,  appears 
to  have  cured  every  case.  The  same  may  be  said  of  the  cases  cited  by  Ricord  ^  and  others, 
in  which  there  was  a  certain  change  of  structure  of  the  muscle,  associated  with  contraction. 
As  a  general  rule,  mercury  has  done  no  good ;  in  fact,  in  many  of  the  cases  the  disease 
appeared  to  increase  while  the  patient  was  undergomg  a  course  of  the  drug. 

Muscular  atrojohy. — Muscular  tissue  is  freejuently  subject  to  atiophy,  which  may 
consist  of  one  or  more  of  the  following  alterations  : 

1.  Simple  atrophy. 

2.  Atrophy  with  granular  degeneration. 

3.  Atrophy  with  fatty  degeneration. 

4.  Ati'ophy  with  (the  so-called)  waxy  degeneiution. 

In  simple  atrophy  the  degree  of  wasting  of  the  muscular  tissue  varies  consider- 
ably. Generally,  the  fibres,  although  paler  and  reduced  in  diameter,  retain  their 
anatomical  characters.  The  transverse  and  longitudinal  stiise  are  well  marked,  the 
sarcolemma  preserves  its  usual  delicate  and  transparent  appearance,  and  the  nuclei 
it  contains  are  not  inci-eased  in  numbei'.  Such  is  the  form  of  atrophy  met  with  in 
chronic  and  exhausting  diseases ;  in  cerebral  paralysis ;  after  contusions,  compres- 
sions, and  affections  of  the  joints.  In  many  diseases,  however,  both  acute  and  chronic, 
simple  atrophy,  or  wasting  of  the  muscular  fibres,  is  accompanied,  in  a  greater  or  less 
degree,  by  one  or  more  of  the  degenerations  above  mentioned.  Such  is  sometimes 
the  case  after  acute  fevers,  particularly  typhus  or  typhoid  ;  after  alcoholism,  lead- 
poisoning,  rheumatism,  &c. 

But  there  is  another  foi-m  of  this  malady,  which  is  known  by  the  name  of 
2)rogressive  muscular  atrophy  (Cruveilhier),  atrophic  muscidaire  graisseuse  2}Togressive 
(Duchenne),  and.  toasting  palsy.  This  curious  disease  differs  in  several  respects  fi.-om 
the  atrophies  above  mentioned.  It  is  always  chronic,  but  of  uncertain  duration ;  is 
fi'equently  hereditary ;  is  capricious  or  u'regular  in  its  invasion ;  prone  to  spread 
from  one  part  to  another,  or  become  geneiul,  and  thus  go  on  to  a  fatal  termination. 
The  affected  muscles  suffer  different  degrees  of  wasting,  and  assume  a  vaiiety  of 
aspects.  Even  in  the  same  muscle,  bundles  in  different  stages  of  atrophy  and 
degeneration  may  be  found  at  the  side  of  others  that  have  retained  their  normal 
state.  When  the  wasting  is  extreme  in  all  the  bundles,  a  long  muscle  may  be 
reduced  to  a  mere  fibrous  and  cylindrical  cord,  or  to  a  kind  of  tendon,  and  a  flat 
muscle  may  be  reduced  in  the  same  manner  to  a  kind  of  membrane.  In  some  in- 
stances the  atrophy  may  be   simple — that  is,  the   muscular  tissue  may  be  wasted 

1   Gaz.  des  Hopitaux,  p.  98.         ^  Archives  generates  de  Medecine,  4^  ?er.,  yoI.  xxiv.  p.  413. 
^   Gaz.  des  Hopitaux,  1846,  p.  1. 
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to  a  considerable  degree  without  any  granular  or  fatty  degeneration  ;  but,  generally, 
one  or  both  of  these  alterations  of  structure  is  found  to  exist  to  a  greater  or  less 
extent.  The  muscle  also  changes  and  varies  in  colour  according  to  the  nature  and 
degree  of  the  atrophy.  It  is  paler  than  natural ;  oocasionally  it  is  quite  colourless, 
like  the  flesh  of  fish  ;  or  it  may  have  a  faint  yellow  or  ochreous  tint.  Its  consis- 
tence for  the  most  part  is  increased  in  consequence  of  the  increase  of  the  interfibrillar 
connective  tissue.  When  examined  under  the  microscope,  the  affected  muscles  may 
be  seen  to  have  lost  to  a  variable  extent  and  degree,  or  even  entirely,  the  appearance 
of  transverse  and  longitudinal  striation,  while  in  a  corresponding  proportion  the 
sarcous  or  muscular  element  is  transformed  into  granules,  which,  in  some  instances, 
are  too  fine  to  be  distingviished  as  separate  particles.  The  gi'anules  are  soluble  in 
acetic  acid. 

Granular  degeneration  or  disintegration  of  the  muscular  tissue  may  exist  alone ; 
but  frequently  it  is  accompanied  by  fatty  degeneration,  or  may  only  form  the  first 
stage  of  the  latter  change. 

Fatty  degeneration. — This  morbid  process  may  make  its  appearance  in  the  mus- 
cular tissue  at  once;  or,  may  follow,  accompany,  and  altogether  replace  the  granular 
change.  Besides  this  transformation  into  fatty  particles,  fat-cells  in  unusual,  and 
sometimes  in  great  numbers,  are  found  between  the  fibres,  either  collected  into 
gi'oups,  or  disposed  in  linear  succession,  like  rows  of  pearls.  These  cells  may  mul- 
tiply in  proportion  as  the  muscular  tissue  disappears,  so  that,  when  the  fibres  are 
reduced  to  mere  filaments,  there  may  be  no  loss  of  volume  in  the  limb.  An  inte- 
resting case  of  this  description  is  related  by  Mr.  Hallett.  ^  The  degenerations  seemed 
constantly  to  have  commenced  on  the  sui-faces  of  the  muscles,  and  extended  inwards 
to  their  centres  ;  so  that  many  which  appeared  wholly  converted  into  fat,  exhibited, 
in  their  interior,  muscular  fibres  in  a  more  or  less  healthy  condition. 

Waxy  or  vitreous  degeneration. — This  structural  change  was  first  described  by 
Zenker.^  It  is  called  by  the  French  pathologists,  vitreous  degeneration.^  According 
to  Zenker,  it  is  observable  only  in  the  voluntary  muscles,  and  never  attacks  all  the 
bundles  of  the  same  muscle.  The  essential  change  of  structure  consists  of  a  trans- 
formation of  the  muscular  tissue  into  a  homogeneous,  colourless,  and  glistening 
substance,  in  which  the  transverse  and  longitudinal  striae,  together  with  the  nuclei, 
have  entirely  disappeared.  This  kind  of  degeneration  is  more  common  after  acute 
diseases,  particularly  after  typhus  and  typhoid  fevers,  but  occurs  also  in  progressive 
muscidar  atrophy.  Indeed,  in  this  peculiar  malady,  all  the  three  kinds  of  degenera- 
tion— the  gramdar,  ^q  fatty,  and  the  vitreous — may  be  seen,  not  only  in  the  same 
patient,  but  in  the  same  muscle.^ 

In  a  large  majority  of  instances,  progressive  muscidar  atrophy  first  makes  its 
appearance  in  one  of  the  upper  extremities,  especially  in  the  right  limb.  It  begins 
commonly  in  the  muscles  of  the  hand,  first  in  the  thenar  eminence,  then  in  the 
hypothenar,  and  next  in  the  interrossei.  When  the  interosseous  muscles  are  con- 
siderably wasted,  the  hand  assumes  the  appearance  of  a  bird's  claw — the  main  en 
griffe,  as  it  has  been  termed  by  Duchenne.  If  the  atrophy  extends  upwards,  the 
flexors  and  extensors  of  the  fingers,  and  sometimes  the  muscles  at  the  back  of  the 
forearm,  become  involved.  When  the  disease  extends  beyond  these  limits,  it 
attacks  the  muscles  of  the  arms  and  trunk ;  the  biceps  first,  then  the  deltoid  and  the 
triceps,  the  pectorals,  the  latissimi  dorsi,  the  rhomboidei,  the  extensors  and  flexors 
of  the  head,  the  sacro-lumbales,  the  abdominal  muscles,  the  muscles  of  respiration 
and  deglutition.  Occasionally  the  depressor  muscles  of  the  jaw  become  involved. 
In  some  instances  the  atrophy  is  limited  to  the  muscles  of  the  forearm,  and  in 
others  it  begins  in  the  muscles  about  the  thorax,  and  makes  considerable  progress, 
while  the  arms  remain  unaflfected.  Sometimes  it  extends  to  the  lower  extremities, 
but  rarely  begins  there. 

1  Edinh.  Med.  and  Surg.  Journal,  April,  1849. 

^  Ueber  die  Veranderungen  der  luillkurlichen  Muskeln  in  Typhus  abdominalis,  Leipzig,  4to. 
1864. 

^  Cornil  et  Ranvier,  Histologie  pathologique,  2nd  ed.  1881,  p.  526. 

*  Charcot  et  Jofiroy,  Archives  de  Physiologie  normale  etpathologique,  1869,No.  3,  p.  363 


ATROPHY.  165 

The  unequal  and  irregular  wasting  of  the  muscles  produces  in  the  trunk  and 
limbs  a  vaiiety  of  alterations  in  theii-  shape  and  position,  which  are  characteristic  of 
the  disease ;  for  in  ordinary  a.trophy  succeeding  exhausting  diseases,  the  emaciation 
is  uniform,  as  it  affects  nearly  all  the  muscles  of  the  part  to  the  same  extent. 

The  earliest  symptom  of  progressive  muscular  atrophy  is  a  loss  of  muscular  power 
in  the  afflicted  parts,  especially  aftei-  exercise  or  exposure  to  cold.  With  this  weak- 
ness there  is  an  awkwardness  in  the  patient's  movements,  and  a  certain  loss  of 
muscular  co-ordination,  arising  from  the  unequal  or  irregular  wasting  of  the  mus- 
cles, and  the  consequent  change  in  their  relative  force  or  antagonism  when  employed 
in  the  performance  of  voluntary  movements.  Among  the  other  early  symptoms  are 
cramps,  twitches,  and  fibrillary  tremors  in  the  muscles.  Generally  the  sensibility 
remains  unimpaired,  but  occasionally  there  is  numbness  of  the  skin,  or  a  certain 
degree  of  cutaneous  ansesthesia ;  while,  on  the  other  hand,  in  about  half  the  cases, 
more  or  less  pain  is  experienced  in  the  wasting  muscles,  or  previous  to  their 
atrophy.  Occasionally  there  is  a  general  rise  of  temperature,  especially  in  the  earlier 
stages  of  the  disease.^ 

Pathology. — Cruveilhier,  who  was  the  first  to  investigate  the  morbid  anatomy  of 
progressive  muscular  atrophy,  believed  that  atrophy  of  the  motor  nerves  was  the 
starting-point  of  the  disease.  This  opinion  was  founded  on  eleven  cases  in  which 
the  motor  nerve-roots  were  more  or  less  wasted.  But  in  the  majority  of  instances 
in  which  post-mortem  examinations  were  made,  no  appreciable  alteration  of  the 
nerve-roots  was  discovered.  It  was  therefore  inferred  that  atrophy  of  the  nerves 
cannot  be  the  actual  cause  of  that  state  of  the  muscles ;  and  since  no  disease  of  the 
nervous  centres  had  hitherto  been  detected,  it  was  furtlier  inferred  and  generally 
believed  that  progressive  muscular  atrophy  is  a  disease  originating  in  the  muscles 
themselves,  in  consequence  of  impaired  nutrition,  resulting  from  a  peculiar  diathesis 
of  an  hereditary  tendency.  The  more  recent  supporters  of  this  view  were  Trousseau, 
Duchenne,  Meryon,  Roberts,  Oppenheimer,  Friedberg,  Hasse,  Friedreich,  Cohn,  and 
others.  But  in  1861  Dr.  Lockhart  Clarke  discovered  in  the  spinal  cord  removed 
from  a  well-marked  case  of  progressive  muscular  atrophy,  numerous  lesions  of  the 
grey  substance,  consisting  chiefly  of  areas  of  what  he  called  granular  and  fluid  dis- 
integration.^ In  several  other  cases  which  he  subsequently  examined,  the  same 
kind  of  lesions  were  observed  in  company  with  similar  alterations  of  some  of  the 
white  columns,  with  dilatation  of  blood-vessels,  or  atrophy  of  the  nerve-cells  and  of 
the  anterior  roots  of  the  nerves.^  Since  his  first  publication  on  the  subject,  several 
German  and  French  pathologists,  by  means  of  improved  methods  of  observation, 
have  obtained  similar  results.'* 

The  local  changes  in  the  muscles  maybe  briefly  described  as  consisting  in  '  chronic 
myositis,  interstitial  proliferation  of  connective  tissue  with  secondary  destruction 
of  the  muscular  fibres,  and  finally  fibrous  degeneration.'  The  disease  consists  then 
in  an  essentially  inflammatory  process,  a  ^polymyositis  chronica  progressiva.''  ^ 

Etiology. — Among  the  predisposing  causes  of  progi'essive  muscular  atrophy,  con- 
sanguinity, or  hereditary  influence,  is  universally  acknowledged  to  hold  the  first  rank. 
Dr.  Roberts  collected  the  history  of  ten  families  in  which  muscular  atrophy  prevailed, 
and  of  these,  twenty-nine  individuals  were  attacked.  Aran  relates  that  a  sea- 
captain  had  lost  two  maternal  uncles  and  a  sister  by  this  disease,  and  that  another 
patient's  two  aunts  had  died  from  the  same  malady.  Meryon's  first  cases  were  four 
boys  who  had  six  healthy  sisters.^     In  another  family  two  boys  were  affected  while 

^  Eulenhurg,  Ziemssen's  Cycl.  xiv.  p.  108. 

"^  Beale's  Archives  of  Medicine,  1861. 

2  British  and  Foreiqn  Med.-Chir.  Rev.,  July  1862,  and  Oct.  1863.  Beale's  Arch.  Med. 
No.  13;  Med.-Chir.  Trans.  1866  and  1867. 

*  Lockhart  Clarke.  Beale's  Archiv.  of  Med.,  1861,  and  ibid.  No.  13,  also  Brit,  and  For. 
Med.-Chir.  Rev.,  1862-1863  ;  also  Med.-Chir.  Trans.,  1 866-67.  See  especially  Hayem,  Archives 
de  Physiol,  normale  et  patholoqique,  Nos.  2  and  3,  1869.     Charcot  et  Jeffrey,  ibid.  1869. 

5  Enlenhur^,  I.e.  pp.  108  and  133. 

^  These  interesting  cases,  with  the  microscopic  appearances  of  the  muscles,  are  recorded 
in  vol.  xxxvi.  of  the  Med.-Chir.  Trans. 
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the  two  sisters  escaped.  The  male  sex  is  therefore  much  more  prone  to  muscular 
atrophy  than  the  female — in  the  proportion  of  about  six  to  one.  In  nearly  all  the 
hereditary  cases  on  recoi'd,  the  disease  became  generalised,  and  therefore  tended  to  a 
fatal  termination. 

Among  the  chief  exciting  causes  are  excessive  muscular  exertion,  cold  and  damp 
— especially  when  combined — and  injuries  or  diseases  of  the  spine.  In  those  cases 
which  are  attributable  to  the  influence  of  cold  and  wet,  the  atrophy  is  generally  pre- 
ceded and  accompanied  by  neuralgia  or  so-called  rheumatic  pains  in  the  affected 
muscles,  or  in  the  course  of  the  nerves  leading  to  them.  Syphilis,  again,  appears  to 
be  one  of  the  assignable  causes  of  the  disease.  To  this  form  M.  Rodet  has  given  the 
name  of  atrophie  mitsculaire  progressive  sypliilitique}  In  some  instances  no  parti- 
cular cause  can  be  clearly  assigned,  and  these  are  the  cases  in  which  hereditary 
influence  appears  to  come  into  operation. 

Treatment. — This  must  of  course  depend,  to  a  certain  extent,  on  the  causes  to 
which  the  disorder  may  be  reasonably  traced.  Removal  from  the  influence  of  cold 
and  damp,  or  avoidance  of  undue  muscular  exertion,  is  of  primary  importance. 
Warm  and  sulphiu'  baths,  especially  those  of  Aix-la-Chapelle,  have  been  particularly 
recommended.  When  there  appears  good  gi'ound  for  believing  that  the  atrophy  is 
attributable  to  syphilitic  taint,  iodide  of  potassium,  or  perhaps  mercury,  must  be 
employed.  In  cases  attributable  to  other  causes,  vegetable  and  mineral  tonics,  cod- 
liver  oil,  and  phosphorus  may  be  administered.  Dr.  Meryon  speaks  very  highly  of 
the  long-continued  use  of  arsenic.  But  of  all  remedies  hitherto  employed,  galvanism 
is  undoubtedly  the  most  useful,  when  appKed  to  the  affected  muscles.  Regular 
gymnastic  exercises  are  also  recommended  by  those  who  have  had  most  experience  of 
the  disease.  The  benefit  derived  from  it,  however,  is  very  often  temporary.  Remak 
strongly  recommends  the  application  of  the  constant  galvanic  current  to  the  spinal 
column,  particularly  in  the  cervical  region.  The  fact,  as  already  stated,  that  in  the 
advanced  stages  of  progressive  muscular  atrophy,  various  lesions  have  been  found 
in  the  spinal  cord,  would  suggest  the  propriety  of  trying  the  effects  of  cou.nter- 
irritants,  particularly  setons  and  blisters  to  the  spine,  in  the  early  stages  of  the 
disease. 

There  are  two  other  special  forms  of  muscular  atrophy,  which  are  peculiar  to  the 
period  of  childhood,  viz.,  the  atrophy  which  follows  infantile  paralysis,  and  the  de- 
generation of  muscles  with  apparent  hypertrophy  or  pseudo-hypertrophic  paralysis. 

1.  The  muscular  atrophy  of  infantile  paralysis  is  extremely  interesting  to  the 
surgeon,  in  consequence  of  the  deformities  which  it  so  frequently  occasions.  The 
period  of  childhood  at  which  this  disease  makes  its  appearance  varies  from  a  few 
months  to  a  few  years  after  biith,  more  especially  diu-ing  the  first  dentition.  The 
attack  is  generally  sudden,  and  frequently  preceded  by  a  feverish  state  which  may 
last  a  few  houi-s  or  a  few  days,  accompanied  occasionally  by  convulsions,  Avhich  are 
immediately  followed  by  paralysis  without  loss  of  sensibility.  The  paralysis  gene- 
rally begins  in  the  lower  extremities,  but  rarely  attacks  the  upper  extremities  alone. 
At  first  it  is  more  or  less  general,  bu.t  after  a  variable  period  it  restricts  itself  to 
particular  muscles,  or  groups  of  muscles,  or  to  a  particular  member,  and  thus  be- 
comes localized.  The  muscles  upon  which  it  most  frequently  fixes  are  those  at  the 
anterior  part  of  the  leg- — the  extensors  of  the  toes,  and  fiexors  of  the  foot ;  the  ex- 
tensors and  supinators  of  the  hand  \  the  extensors  of  the  leg,  and  muscles  of  the  foot. 
Sometimes  single  muscles  are  affected,  and  most  commonly,  the  extensor  longus 
digitorum  of  the  foot,  the  tibialis  anticus,  the  deltoid,  or  the  sterno-mastoid.  Oc- 
casionally, but  rarely,  it  is  observed  to  affect  the  serratus  magnus,  producing  a  re- 
markable deformity  of  the  scapular  boixlers.  After  a  time,  varying  generally  from 
one  to  two  months,  but  sometimes  much  longer,  the  paralysed  muscles  begin  to  waste, 
and  may  ultimately  be  reduced  to  mere  fibrous  bands.  Laborde  relates  a  case  in 
which  considerable  atrophy  of  the  deltoid  muscle  occurred  in  four  days  after  the  first 
appearance  of  the  paralysis.^   Nor  is  the  atrophy  confined  to  the  muscles ;  it  involves 

1   L' Union  medicale,  No.  26,  p.  403,  1859. 

^   De  la  Paralysie  (dite  essentielle)  de  VEnfance,  p.  45. 
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the  bones,  ligaments,  and  otliei^  parts.  Together  with  these  grosser  changes  are  asso- 
ciated others  more  minute  in  the  spinal  cord.  These  consist  in  sclerosis  of  the 
anterior  cornua  of  its  grey  matter.  This  change,  according  to  Charcot,  is  due  to  an 
inflammation  affecting  isolated  groups  of  ganglionic  cells,  others  around  being  un- 
affected. Some  of  these  groups  may  recover,  whUe  many  are  destroyed,  explaining 
the  partial  recoveries  familiar  to  us.^ 

The  paralysis  and  the  atrophies  by  which  this  disease  is  succeeded  combine  to 
produce  a  variety  of  deformities  and  unnatural  attitudes  which  call  for  the  surgeon's 
skill,  either  in  the  application  of  mechanical  apparatus,  or  in  the  performance  of 
necessary  operations.  These  deformities  consist  chiefly  of  talijyes  equinus,  eqioino- 
varus,  equino-valgus,  calcaneus,  or  calcaneo-valgus,  and  talipes  varus  (vide  Ortho- 
pedic Surgery). 

The  paralysis  itself  and  the  muscular  atrophy  to  which  it  gives  rise  are  not  often 
fatal.  The  diflSculty  in  treatment  consists  in  restoring  the  muscles  to  their  normal 
condition ;  but  this,  in  many  instances,  may  be  accomplished.  The  remedies  recom- 
mended by  the  most  experienced  practitioners  consist  of  nux  vomica,  strychnine, 
cod-liver  oil,  the  preparations  of  bark  and  iron ;  sulphur  and  salt-water  baths ; 
blisters  and  counter-irritants  along  the  spine;  stimulating  embrocations  to  the 
affected  mviscles,  and  especially  the  application  of  electricity. 

2.  Degeneration  of  mitscles  loith  apparent  hypertrophy. — This  peculiar  disease 
was  first  understood  and  diagnosed  by  Dr.  Duchenne  (of  Boulogne)  in  1858.  Since 
then  it  has  been  recognised  and  investigated  chiefly  in  Germany  by  Griesinger, 
Eulenbru-g,^  Cohnheim,  Berind,  Wernich,  Oppolzer,  Heller,  and  Seidel.  It  begins 
in  childhood,  like  the  malady  just  described,  but  often  continues  up  to  an  advanced 
period  of  youth,  when  the  patient  is  cut  off  by  some  intei'current  disease.  Its  course 
may  be  divided  into  three  stages ;  one  of  partial  and  incomplete  paralysis ;  one 
of  apparent  muscular  hypertrophy ;  and,  lastly,  one  in  which  the  paralysis  becomes 
general,  and  the  muscles  waste.  Eulenburg  states  that  of  86  there  were  70  males 
and  16  females=9 :  2.  Again,  oiit  of  80  cases  clearly  recorded,  it  began  before 
the  fifth  year  in  4.5  ;  between  the  sixth  and  tenth  year  in  22  ;  between  the  eleventh 
and  sixteenth  8  times.  Only  5  times  was  it  observed  to  commence  in  later  life, 
viz.,  in  men  and  women  at  the  ages  of  26,  30,  40,  41,  and  43  years. 

The  first  stage  begins  with  weakness  of  the  lower  extremities,  either  before  or 
after  the  period  at  which  the  child  should  be  able  to  walk.  In  the  former  case, 
when  the  little  patient  attains  the  age  of  ten  or  twelve  months,  and  attempts  to  move 
about  or  stand,  it  falls  immediately,  and  continues  vmable  to  walk,  even  when  assisted, 
for  two  or  three  years. 

The  second  stage  begins  some  months — or  even  as  long  as  two  years — after  the 
muscular  weakness,  and  is  manifested  by  a  progressive  enlargement  of  the  gastro- 
cnemii,  then  of  the  glutei  and  lumbar  muscles.  This  enlargement  occurs  sometimes 
in  nearly  all  the  muscles,  but  in  general  it  is  limited  to  a  few.  The  enlarged  muscles 
are  firm  and  elastic,  and  become  very  hard  during  contraction.  This  condition  may 
remain  stationary  for  some  years. 

In  the  third  stage  the  paralysis  gradually  increases  and  becomes  more  general. 
The  patient  is  no  longer  able  to  stand  upright;  the  upper  extremities  become 
affected ;  the  enlarged  muscles  rapidly  decrease  in  volume;  and  the  limbs  and  trunk 
become  atrophied  en  masse.  In  this  state  the  patient  may  exist  for  a  considerable 
time,  but  ultimately  dies  by  intercurrent  disease.  Many  of  the  children  afflicted 
with  this  singular  disorder  have  dull  intellects,  and  are  occasionally  more  or  less 
idiotic. 

The  morbid  anatomy  of  this  disease  has  been  investigated  chiefly  by  Duchenne 
in  Prance,  by  Eulenburg,  Cohnheim,  Griesinger,  and  others  in  Germany,  and 
recently  by  Gow^ers  in  England,  who  has  published  a  most  complete  essay  on  the 

.1  Wilks  and  Moxon,  Path.  Anat.  p.  251. 
^  Ziemssen's  Cyclop,  vol.  xiv.  p  10. 
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subject.'  Nothing  abnormal  has  been  discovered  in  either  the  nervous  or  vascular 
systems.  Eulenburg  and  Cohnheim  found  the  electro- muscular  contractibility  every- 
where perfect.  To  the  touch  the  muscles  gave  the  sensation  of  a  doughy  and  inelastic 
mass.  They  were  marked  with  stripes  of  a  yellow  or  yellowish-white  appearance.  At 
certain  points  they  could  not  be  distinguished  by  the  naked  eye  from  the  subcutaneous 
adipose  tissue.  There  was  also  great  hypertrophy  of  connective  tissue  between  the 
muscular  fibres,  which  were  frequently  much  reduced  in  diameter,  although  they  were 
not  otherwise  much  altered.  Duchenne  and  Oi-donez  found  the  stride  on  the  fibres  very 
much  finer  than  usual,  and  semi-transparent.  The  same  appearance,  together  with 
an  increase  of  connective  tissue,  and  large  collections  of  fat-cells,  were  also  observed 
in  one  case  by  L.  Clarke.  The  disease  is  regarded  by  some  as  closely  related  to  pro- 
gressive muscular  atrophy,  i.e.  as  only  a  modification  of  the  latter.  (Eulenburg  I.  c.) 
Treatment. — During  its  first  stage  the  disease  is  sometimes  curable.  Duchenne  has 
recoi'ded  two  such  cases.^  But  in  the  second  stage  scarcely  any  hopes  of  recovery  can 
be  entertained.    The  treatment  consists  chiefly  of  local  Faradization  and  shampooing. 

Ossification  of  muscle  is  occasionally  met  with,  leading  to  the  most  remarkable 
deformity.  The  deposit  is  composed  of  true  bone  with  cancelli,  compact  shell,  peri- 
ostevim,  and  cartilage,  displaying  also  under  the  microscope  all  the  signs  of  true  bone. 
Ossific  growths  may  take  place  over  a  large  extent  of  the  voluntary  muscles^  or  may 
be  limited  to  one  or  two  points.  In  the  Museum  of  the  College  of  Surgeons  is  the 
skeleton  of  a  man  in  whom  nearly  all  the  muscles  of  the  back  had  become  ossified, 
masses  of  bone  occupying  the  places  of  the  latissimus  dorsi,  spinalis,  and  rhomboid 
muscles,  forming  large  bony  sheets  on  the  back  and  sides,  while  large  stalactical 
growths  spring  from  the  pelvis,  ribs,  and  scapulae.  The  following  case  is  valuable 
from  the  circumstance  of  its  progress  having  been  watched  from  its  commencement 
up  to  its  very  advanced  stage  in  1862,  when  the  account  was  published. 

G.  Brown,  aged  twenty-two,  was  origmally  admitted  into  St.  George's  Hospital  under  the 
care  of  Mr,  Caesar  Hawkins  in  August  1843^  with  swellings  in  the  dorsal  and  lumbar 
regions,  some  of  them  apparently  bony.  Their  appearance  was  accompanied  with  severe 
rheumatic  pains.  All  these  disappeared  under  treatment.  They  reappeared,  however,  and 
then  one  was  removed  from  between  the  trapezius  and  rhomboid  muscles ;  it  was  intimately 
connected  to  both,  fibres  from  each  being  inserted  into  it;  one  end  of  it  was  fixed  to  the  spines 
of  the  sixth  and  seventh  dorsal  vertebrae,  the  other  was  smooth,  playing  on  the  end  of  the 
scapula.  After  this,  for  fom*  years,  fi'esh  tumours  were  observed  to  form  in  different  muscles 
of  the  trunk  and  neck,  being  at  first  soft,  growing  rapidly,  then  becoming  hard,  and,  after  a 
time,  either  disappearing  altogether  under  treatment,  or  leaving  a  bony  deposit  behind.  This 
new  bone  extended  slowly  towards  either  extremity  of  the  muscle  in  ridges  corresponding  to 
its  fibres.  He  was  now  lost  sight  of,  but  in  June  1859  again  presented  himself  at  St.  George's 
Hospital,  with  extensive  ossification  of  the  muscles,  together  with  several  exostoses  both  on 
the  spine  and  ribs.  The  greater  part  of  the  latissimus  dorsi  on  either  side,  especially  at  the 
free  edges,  was  ossified ;  large  masses  of  bone  filled  up  the  hollows  on  either  side  of  the 
vertebral  spines  from  the  sacrum  to  the  occiput,  soldering  all  the  bones  together  into  an  in- 
flexible column.  The  ribs  were  hkewise  immovable,  partly  from  being  anchylosed  to  the 
spine,  and  partly  by  the  ossification  of  the  muscles  connecting  them  with  the  scapula  and 
spine  ;  so  that  respiration  was  entirely  performed  by  the  diaphragm.  The  trapezius,  and, 
apparently,  the  deep  muscles  at  the  side  of  the  neck,  contained  large  deposits  of  bone  ;  both 
scapulae  were  immovably  fixed  to  the  ribs,  principally  by  the  ossification  of  the  serratus 
magnus  and  rhomboid  muscles.  In  front,  both  the  great  pectoral  muscles,  from  their  origins 
to  their  insertions,  were  almost  entirely  ossified,  presenting  ridges  talring  the  course  of  the 
fibres,  and  forming  large  masses  at  the  folds  of  the  axilla.  The  sterno-hyoid  and  sterno- 
thyroid muscles  were  much  ossified ;  and  these,  together  with  the  recent  appearance  of  a 
considerable  swelling  below  the  chin,  had  been  accompanied  with  so  much  difficulty  in 
deglutition  as  to  alarm  him  ;  he  therefore  came  to  the  hospital  to  see  Mr.  Caesar  Hawkins, 
under  whose  care  he  had  before  been.  The  fulness  in  the  upper  part  of  the  throat  was  not 
hard,  but  very  tender ;  it  yielded  to  a  second  apphcation  of  a  blister  in  a  few  weeks,  so  that 
the  genio-  and  mylo-hyoid  muscles  could  be  distinctly  felt  almost  entirely  ossified.  Prepara- 
tions from  this  case  are  in  the  Museum  of  St.  George's  Hospital. 

The  cause  of  this  osseous  growth  in  muscles  is  not  always  easily  explained.  A 
tendency  to   increased  bony  deposit  is  not  very  uncommon,  and   shows   itself  in 

^  F&eudo-Iiypertrophic  Muscular  Paralysis.     (Chm-chill,  London,  1879,) 
^  De  la  Faralysie  musculaire  pseudo-hypertrophique,  Paris,  1868 ;  and  Archives  c/en.  de 
Med.     Janvier  et  seq,  1868, 

2  Med.  Gas.  vol.  xxxiv,  1844,  p.  273. 
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exostosis  and  extension  of  bony  growth  into  the  tendons  inserted  into  the  bones ;  but 
in  ossific  growth  in  muscle  it  is  a  distinct  formation,  and  in  no  way,  at  first,  connected 
with  exostosis.  That  it  is  of  inflammatory  origin,  the  pain  and  swelling,  and  also  the 
effects  of  remedies,  would  appear  however  to  indicate  clinically,  as  well  as  the 
observation  of  Munchmeyer  (vide  Rindfleisch  ^  ),  who  showed  clearly  that  we  have 
here  to  do  with  an  actual  ossification  of  interstitial  exudation,  or  '  Myositis  ossificans 
multiplex  progressiva.'  The  disease  is  also  in  many  cases  evidently  directly  due  to 
chronic  irritation  from  recurring  injury,  acting  on  those  with  a  pecu.liar  predisposition. 
ThiTs  it  was  common  among  the  Prussian  soldiers  of  former  days  when  a  drill  regula- 
tion required  the  musket  to  be  brought  up  against  the  deltoid  repeatedly  with  a  sharp 
rap.  The  consequence  of  this  was  in  many  cases  the  formation  of  what  was  known  as 
the '  drill  bone.'  This  consisted  of  a  somewhat  triangular  plate  of  bone,  springing  from 
the  insertion  of  the  deltoid  and  running  upwards  in  the  muscle  for  from  three  to  five 
inches.  It  was  usually  one  to  two  inches  broad,  and  had  a  circumference  of  four  to 
five  inches.  Abernethy  ^  also  mentions  the  case  of  a  lad  in  whom  an  exostosis  or 
bony  growth  in  a  muscle  invaiiably  followed  a  blow  on  the  part.  Again,  myositis 
ossificans  is  sometimes  met  with  at  the  origin  of  the  adductor  muscles  of  the  thigh, 
starting  from  the  pubic  or  ischial  ramus  as  a  consequence  of  the  irritation  and 
pressure  on  the  part  in  those  who  ride  much. 

As  regards  the  treatment,  no  local  measures  answered  in  the  above  case  so  well 
as  blisters,  under  which,  with  the  exhibition  of  colchicum  internally,  considerable 
diminution  of  the  swellings  and  relief  of  the  pain  took  place.  The  swellings  com- 
pletely disappeared  after  a  course  of  the  iodide  of  potassium,  at  first  five,  and  then 
seven,  gi-ains  thrice  a  day  in  sarsaparilla ;  but  they  retiirned  again  shortly  after,  while 
the  patient  was  still  taking  the  medicine.  On  the  reappearance  of  the  disease,  mercm-y 
was  given,  two  grains  of  calomel  and  a  quarter  of  a  grain  of  opium  twice  daily, 
which  at  the  end  of  three  weeks  produced  sore  mouth ;  again,  all  the  swellings 
were  nearly  removed,  at  first  rapidly,  then  slowly;  bvit  a  large  mass  of  bone 
between  the  scapula  and  spine  was  removed,  as  stated,  by  operation.  After  this, 
from  haemorrhage  and  other  causes,  his  health  failed,  and  he  was  much  reduced, 
and  specifics  were  laid  aside  for  some  time.  Numerous  fresh  tumours  having, 
however,  formed,  he,  in  a  few  months,  began  the  phosphoxic  acid,  first  in  half- 
di^achm,  and  afterwards  in  drachm,  doses,  three  times  daily,  which  he  continued 
from  April  6  to  May  21.  The  swellings  greatly  diminished  under  this  treatment, 
and  with  the  repeated  application  of  blisters  their  recurrence  seems  to  have  been 
arrested.  Thus  the  remedies  appear  to  have  been  chosen  with  a  view  to  the  in- 
flammatory nature  of  the  complaint,  and  to  have  been  most  eflScacious ;  yet  so  strong 
was  the  tendency  to  relapse,  that  the  swellings  formed  again  and  again,  even  under 
the  treatment  that  had  caused  them  to  disappear.  They  were,  however,  finally 
arrested,  the  blisters  having  been  most  conducive  to  that  end. 

Tumours  in  Muscles. 

Tumours  of  various  kinds  are  often  found  in  muscles  either  as  primary  or 
secondary  growths.  The  primary  new  growths  here  are,  however,  few.  They  con- 
sist in  the  fibromata,  enchondromata,  or  fibro-enchondromata,  the  myxomata,  or  lipo- 
mata.  Most  usually  the  new  growths  occur  in  muscle  proper  as  extensions  from 
neighbouring  parts,  or  as  secondary  deposits.  Primary  sarcomata  are  rare  here. 
When  neoplasms  are  present,  they  are  developed  from  the  young  connective  tissue 
between  the  muscular  bundles.  In  their  growth  they  lead  to  degeneration  of  the 
latter  by  pressure  which  may  be  simple,  or  granular,  or  fatty. 

Primary  carcinoma  of  muscles  is  unknown,  but  secondary  deposits  from  both 
scirrhus  and  encephaloid  are  frequent.  The  same  effect  is  produced  upon  the  muscle 
bundles  here  as  above. 

Epithelioma  is  only  found  in  muscles  as  an  extension  from  neighbouring  mucous 
membranes.     It  presents  no  peculiar  characters  here. 

^  Path.  Histology  (American  translation),  p.  676. 
-  Surg.  Led.  iii.  169 ;  Lancet,  April  1825. 
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Gummata  have  already  been  described  as  occurring  here,  and  tubercular  deposits 
are  likewise  found  {vide  Diseases  of  Tongue). 

Vascular  tumours  or  angiomata  are  not  infrequent  in  muscles.  Here  tliey 
occupy  the  interstitial  connective  tissue,  and  may  attain  some  size.  They  must  not 
be  confounded  with  varices,  Extravasations  of  blood  occurring  from  injury  or  in 
the  course  of  an  attack  of  scurvy  may  also  give  rise  to  fibrinous  knots  in  muscle 
which  must  not  be  mistaken  for  new  growths. 

Cysts  of  various  kinds  are  occasionally  found  in  muscles.  Some  of  these  cysts 
contaui  hydatids.  Such  is  the  trichina  spiralis,  a  bisexual  and  minute  nematode 
worm  which  is  reproduced  viviparously  by  the  female  parent.  The  female  trichina 
is  about  one-third  longer  than  the  male,  and  in  the  mature  state  contains  in  its 
uterus  a  variable  number  of  ova,  as  well  as  free  embryos  in  different  stages  of  de- 
velopment. When  the  flesh  of  an  animal  containing  spiral  trichinae  is  eaten  by 
another,  the  contents  of  the  small  intestines  are  found,  after  about  twenty-four  hours, 
to  contain  a  multitude  of  these  worms,  which  lie  imbedded  in  the  mucus  or  in  the 
chyme.  Soon  after  the  embryos  are  born,  they  begin  to  migrate  from  the  intestines 
in  search  of  muscular  tissue,  upon  which  they  feed  and  develop.  Concerning  the 
manner  in  which  migration  is  effected,  there  is  some  difference  of  opinion.  Most 
observers  believe  that  the  young  trichinae  pierce  the  walls  of  the  intestines  and  other 
parts  until  they  reach  the  muscles;  wloile  other  observers,  with  Dr.  Thudichum,^ 
contend  that,  after  penetrating  the  mucous  membrane  of  the  intestines,  they  enter 
the  blood-vessels  and  lymphatics,  pierce  the  lymphatic  glands,  reach  the  heart  with 
the  venous  blood,  traverse  the  lungs,  and  are  then  distributed,  by  the  arterial  circu- 
lation, to  all  parts  of  the  body.  However,  having  reached  the  muscles,  there  they 
feed,  and  grow,  and  ultimately  become  encapsuled.  Leuckart  maintains  that  the 
young  trichina  always  penetrates  the  sarcolemma,  while  other  observers  assert  that 
it  lives  and  gTows  either  inside  or  outside  that  sheath.  However  this  may  be,  so 
long  as  the  worm  remains  outside,  the  muscular  fibre  is  not  permanently  damaged, 
although  it  becomes  somewhat  gi^anular,  and  loses  the  distinctness  of  its  transverse 
striation.  But  if  the  parasite  pierces  the  sarcolemma,  the  fibre  is  permanently 
destroyed ;  the  sarcous  elements  are  disarranged,  broken  up,  and  transformed  into 
granular  masses,  which  constitute  the  food  of  the  invader.  As  the  trichina  reaches 
its  full  growth  and  becomes  fixed  to  one  spot,  the  interstitial  connective  tissue  and 
the  sarcolemma  around  it,  being  irritated  and  inflamed,  throw  out  an  exudation, 
while  the  nuclei  of  both  enlarge,  divide,  and  rapidly  multiply.  The  exudation,  which 
appears  to  consist  of  fluid  fibrine,  soon  after  solidifies  and  forms  a  capsule  in  which 
the  worm  coils  itself  up.  At  the  end  of  some  weeks  after  infection,  fine  dark 
gxanules  of  carbonate  of  lime  and  magnesia  are  deposited  in  variable  numbers  within 
the  capsule,  and  render  it  more  or  less  opaqu.e. 

In  man,  trichiniasis  is  produced  by  the  ingestion  of  imperfectly-cooked  flesh  of 
animals  infested  with  trichinse — particularly  pigs. 

The  pathognomonic  symptoms  of  trichiniasis  are  the  following : — 

Sudden  SM^elling  of  the  face,  particularly  the  eyelids,  after  the  patient  has  for 
some  days  felt  prostrate  and  lost  his  appetite ;  fever,  with  quick  jDulse  and  copious 
perspirations,  which  have  sometimes  an  offensive  odour ;  painfulness  and  immobility 
of  arms  and  legs ;  the  muscles  are  swollen  and  contracted,  and  give  great  pain  when 
set  in  motion  or  touched  ;  the  limbs  are  semiflexed ;  gastro-intestinal  cataiTh,  with 
red  and  somewhat  dry  tongue  ;  when  the  swelling  of  the  face  has  subsided,  the  feet, 
legs,  and  thighs  become  oedematous,  and  soon  after  anarsarca  over  the  trunk  ensues. 
There  is  no  other  disease  in  which  this  particular  combination  of  symptoms  occurs. 

Cysts  containing  a  black  tenacious  matter  are  occasionally  found  in  muscles ; 
they  probably  are  of  the  nature  of  hsematoma  occuri'ing  in  other  parts  of  the  body, 
being  merely  unabsorbed  extravasated  blood,  which  has  become  darkened  and 
inspissated  by  time.  "Warren  describes  a  singular  tumour  somewhat  of  this  nature. 
This  was  about  the  size  of  an  egg,  and  was  removed  from  the  substance  of  the  rectus 

^  See  Thudichum,  Seventh  Report  of  the  Medical  Officer  of  the  Privy  Council,  1864. 
Also  Althaus,  Med.  Times  and  Gaz.,  1864. 
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femoris  muscle  of  a  woman ;  it  was  said  to  be  of  only  five  or  six  months'  growth  ;  it 
consisted  of  a  hard  dark-coloured  muscular  substance,  in  the  centre  of  which  was  a 
bony  shell  an  inch  in  diameter,  containing  a  dark-coloured  fluid,  which  had  deposited 
a  black  crust  on  the  bony  cysts. 

Affections  of  Tendons,  theie  Sheaths  and  Burs.e. 

Injuries  of  tendons. — It  has  been  already  observed  that  tendons  are  ruptured  by 
the  action  of  their  muscles  more  readily  than  the  muscles  themselves ;  they  may  also 
be  torn  by  direct  force,  as  in  dislocation,  and  they  are  often  divided  partially  or 
entirely  in  wounds,  and  by  subcutaneous  sections.  When  a  tendon  is  ruptured,  or, 
what  is  nearly  the  same  thing,  divided  by  subcutaneous  operation,  the  part  which 
is  attached  to  the  muscle  is  drawn  away  from  the  opposite  end  for  about  an  inch  ; 
this  latter  is  but  slightly  retracted  by  the  action  of  its  antagonists.  Blood  is  poured 
out  between  the  ends,  but  much  less  than  in  rupture  of  muscles.  The  pain  is  said 
to  be  not  very  gi'eat ;  a  considerable  shock,  however,  is  felt,  as  from  a  blow  received 
on  the  part,  accompanied  by  cramp  of  the  muscle,  and  a  perfect  inability  to  use  the 
limb ;  and  in  rupture  of  the  tendo  Achillis  a  feeling  is  described  as  if  the  heel  were 
sinking  into  a  hole  in  the  floor.  The  tendons  most  frequently  ruptured  are  the 
tendo  Achillis,  and  the  tendons  of  the  rectus  femoris,  and  the  triceps  humei-i.  If  the 
separation  of  the  ends  be  not  too  great  either  in  rupture  or  subcutaneous  division, 
they  unite  with  much  readiness,  the  new  material  soon  acquiring  great  firmness.  So 
rapidly  is  the  process  of  repair  carried  on,  especially  in  the  early  stage,  that,  accord- 
ing to  Mr,  Paget,  in  his  sixth  lecture  at  the  College  of  Surgeons,  a  specimen  six  days 
after  division  (being  the  fourth  occupied  in  the  organism  of  the  new  structure)  could 
bear  the  weight  of  twenty-five  pounds ;  in  another  case  the  new  material  at  the  end 
of  twenty-one  days  bore  a  weight  of  fifty-six  pounds.  The  process  of  repair  is  briefly 
this.  For  the  first  forty-eight  hours  plastic  matter  is  poured  out,  the  tissues  around 
the  divided  ends  encasing  the  latter  and  the  efiused  blood.  In  five  or  six  days,  this 
material  can  be  seen  to  be  nucleated,  and  to  be  assuming  a  definite  cord-like  form. 
The  cut  ends  of  the  tendon  swell  at  the  same  time,  become  softened  and  vascular, 
until  their  tissue  comes  to  resemble  the  plastic  matter  Ipng  between  them.  The 
vessels  of  both  now  intercommunicate,  and  they  are  thus  thoroughly  fused  into  one. 
The  plastic  matter  now  becomes  filamentous,  its  cells  lengthening  out  into  threads, 
thus  using  up  all  their  protoplasm  and  leaving  only  the  nuclei  behind.  Then  the 
vascularity  decreases  in  both  the  new  material  and  in  the  softened  ends  of  the  tendon ; 
both  become  firmer,  imtil  about  the  tenth  day  they  are  pale  and  firm.  In  about  three 
weeks  the  process  is  completed,  and  a  strong  cord  of  fibrous  tissue  is  formed,  in  all 
points  a  complete  tendon.  Should  the  interval  between  the  two  ends  of  a  divided 
tendon  be  great,  a  very  imperfect  bond  of  union  will  be  established  between  them, 
as  the  end  will  become  attached  to  the  neighbouring  tissues,  and  either  a  partial  or 
entire  loss  of  the  use  of  the  muscle  will  result.  Where  the  integuments  and  sur- 
rounding parts  are  included  in  a  division  of  a  tendon,  there  is,  as  in  muscle,  a  much 
greater  retraction  than  where  these  parts  remain  entire ;  added  to  which,  the  material 
for  the  repair  of  the  tendon  being  here  common  to  all  the  other  tissues  included 
in  the  wound,  they  all  become  fused  into  a  common  cicatrix,  so  that  under  the 
most  favourable  circumstances  a  very  imperfect  cord  and  limited  use  of  the  muscle 
remain. 

The  treatment  of  ruptured  tendon  consists,  as  in  rupture  of  muscle,  in  approxi- 
mating the  divided  ends  as  far  as  possible,  and  retaining  them  in  that  position  until 
firm  union  is  established.  Close  adaptation  cannot  be  hoped  for  in  all  cases,  but  still 
a  perfect  union  with  recovery  of  the  action  of  the  muscle  usually  takes  place.  When- 
ever practicable,  an  attempt  should  be  made  to  defend  the  wound  from  the  contact  of 
all  impurities,  and  to  render  it  aseptic  if  an  open  one.  If  this  can  be  done,  the 
divided  ends  of  the  tendon  may  be  brought  together  with  sutures,  and  a  better  resiilt 
obtained  than  otherwise,  unless  suppuration  sixbsequently  take  place.  The  severed 
ends  are  also  brought  closer  and  closer  towards  one  another  by  the  contraction  of  the 


172  DISEASES  OF  MUSCLES. 

material  as  it  becomes  perfected,  and  the  remaining  deficiency  is  fully  compensated 
for  by  the  accommodating  natui-e  of  the  muscle.  If  the  tendon  of  the  triceps  be 
torn,  all  that  is  requii'od  is  a  bandage  from  above  downwai-d,  with  a  splint  in  front 
of  the  arm  to  keep  it  extended  :  and  as  the  union  of  tendon  is  rapid,  passive  motion 
should  be  employed  eai'ly.  In  rupture  of  the  tendon  of  the  quadriceps  extensor 
cruris,  the  same  treatment  nearly  may  be  adopted  as  for  a  fractured  patella.  Where 
the  tendo  Achillis  is  torn  across,  the  treatment  consists  in  keeping  the  foot  extended 
on  the  leg,  and  the  leg  bent  on  the  thigh  ;  a  position  favourable  to  the  relaxation  of 
the  gastrocnemii  muscles.  For  this  purpose  a  belt  is  placed  round  the  thigh  a  little 
above  the  knee,  the  back  of  which  is  attached  to  the  heel  of  a  slipper  by  means  of  a 
belt  or  bar.  Before  applying  the  instrument,  the  calf  of  the  leg  should  be  bandaged 
from  above  downward,  care  being  taken  not  to  approach  too  near  the  seat  of  rupture, 
for  a  great  displacement  and  permanent  defect  would  result  from  the  ends  of  the 
tendon  being  pressed  towards  the  bones  of  the  leg ;  somewhat  the  same  incon- 
venience may  occur  from  a  too  considerable  or  a  too  long-continued  tilting  up  the 
heel.  Desault,  to  avoid  the  displacement  of  the  tendon  by  his  bandage,  which,  like 
Petit's,  extended  over  the  whole  limb,  recommends  compresses  at  the  sides  of  the 
tendon.  John  Hunter,  who  himself  had  a  rupture  of  the  tendo  Achillis,  recommends 
that,  as  so  little  inconvenience  attends  a  small  separation  of  the  tendon,  compared 
to  the  great  trouble  and  difficulties  attending  the  treatment  by  bandages  and 
straps,  the  parts  should  be  allowed  to  remain  in  their  natural  position.  He  is,  how- 
ever, disposed  to  adopt  a  middle  line  of  practice,  and  suggests  that  the  heel  should 
be  elevated  during  walking,  by  raising  the  heel  of  the  shoe ;  that  a  bandage  should 
be  kept  steadily  applied  to  the  calf  of  the  leg,  to  guard  against  involuntary  actions  of 
the  muscles ;  and  that  at  night  the  usual  slipper  and  strap  might  be  applied.  There 
would  be  so  little  objection,  however,  in  most  cases,  to  a  patient  with  such  an  injury 
remaining  in  bed  for  the  few  weeks  necessary  for  repair,  that  probably  this  would 
be  the  best  line  to  take,  keeping  the  leg  flexed  over  the  thigh,  and  the  heel  drawn  up 
with  the  slipper.  Bandages  are  not  well  borne  ;  rest,  therefore,  with  position,  must 
be  trusted  to  for  the  cure. 

Infiammation  of  tendons.— TGYidiOnn  being  formed  of  highly  developed  fibrous 
tissue  but  little  vascular,  and  having  no  active  functions  in  the  economy,  are  almost 
exempted  from  primary  inflammation.  As  the  result  of  injury  to  their  fibres  from 
stretching  or  tearing,  they  may  primarily  become  the  seat  of  plastic  changes  to  a 
greater  or  less  extent,  which  differ  in  degree  only  from  what  has  been  described  in 
speaking  of  ruptured  tendons  (p.  171).  Secondarily,  tendons  may  become  inflamed  as 
a  consequence  of  inflammation  of  the  synovial  lining  of  their  sheaths,  as  we  shall  see 
in  speaking  of  affections  of  the  latter  and  the  bursse. 

Tu7nours  of  tendons. — For  the  same  reason  that  tendons  are  rarely  aflfected  with 
primary  inflammation,  they  are  rarely  the  seat  of  primary  new  growths.  And  not 
only  this,  but  they  resist  for  a  long  time  the  invasion  of  those  neoplasms  which 
attack  them  from  without.  The  only  indigenous  neoj)lasms  met  with  in  them  com- 
monly are  enchondromata,  which  may  here  attain  some  size.  Some  of  the  bursal 
tumours  closely  related  to  the  tendons  may  appear  to  spring  from  them,  but  careful 
dissection,  will  show  their  independence.  Small  nodules  of  bone  are  also  found  here 
generally  near  the  insertion  of  the  tendons,  and  are  apparently  due  to  ossification  of 
small  enchondromata,  or  to  inflammation  {vide  p.  169).  Carcinomatoxis  and  sarcoma- 
tous growths  are  almost  unknown. 

Gummata  are  not  common  in  tendons,  but  are  met  with  occasionally.  They  are 
deposited  here  between  the  fasciculi  as  in  the  case  of  muscle.  "When  present  thus,  they 
indicate  an  advanced  stage  of  the  constitutional  disease,  and  a  condition  generally 
which  resists  treatment.  The  latter  will  be  the  same  as  that  for  the  other  advanced 
tertiary  lesions  of  syphilis,  and  will  require  to  be  carefully  conducted. 

Synovial  sheaths. — Besides  those  of  the  joints,  there  are  two  kinds  of  synovial 
sacs  having  a  close  relation  to  tendons  which  require  consideration — those  investing 
tendons,  and  those  situated  in  the  subcutaneous  celkilar  tissue.  These  cavities,  lined 
like  the  joints,  are  liable  to  the  same  inflammatory  aflfections,  and  we  find  in  them 
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consequently  Ijotli  acute,  sub-acute,  and  chronic  teno-synovitis,  or  bursitis,  as  it  is  often 
called  in  the  last  case,  produced  either  by  simple  causes  such  as  blows,  over-exei-tion, 
&c.,  acting  from  without,  or  by  constitutional  causes  acting  from  within  {vide 
Diseases  of  Joints). 

S'imjjle  acute  teno-synovitis  is  not  often  met  with,  unless  after  great  violence  to  a 
limb,  when  the  greater  injuries  almost  sure  to  be  present  besides  withdraw  our 
attention  from  the  lesser.  The  sub-acute  form  is  not  infrequently  met  with  as  the 
result  of  over-exertion,  either  of  the  hand  or  foot,  most  commonly  in  the  extensor 
sheaths.  The  patient  notices  stiffness  of  the  part,  with  local  tenderness  and  pain  soon 
after,  which  on  examination  are  found  to  be  limited  to  the  course  of  one  or  other  of  the 
sheaths.  There  will  also  be  felt  a  slight  crackling  or  creaking  in  the  latter  when  the 
part  is  moved.  The  suffering  is  not  great,  but  much  local  weakness  is  complained  of 
as  a  consequence  of  the  affection.  The  treatment  will  consist  in  rest  to  the  part,  with 
application  of  a  few  leeches  or  hot  belladonna  fomentations  at  first.  Later  on  when 
all  heat  has  disappeared,  and  only  stiffness  and  weakness  remain,  the  part  may  be 
painted  with  iodine  tincture,  and  strapped  carefully  with  strips  of  adhesive  plaster 
overlapping  in  the  usual  way,  so  as  to  give  support  to  the  sheath.  Passive  motion 
should  also  be  had  recoiu-se  to  early,  but  not  active  until  the  part  is  almost  painless. 
Tiater  on  an  elastic  covering  will  be  desirable,  while  the  patient  is  exerting  the 
member. 

Simple  chronic  teno-synovitis  is  also  occasionally  present  as  the  result  of  the 
latter,  or  from  chronic  irritation.  Here  the  more  active  changes  once  present  have 
gone,  leaving  some  effusion  and  thickening  in  the  synovial  sac,  as  a  consequence  of 
which  weakness  is  felt  and  rubbing  or  creaking  when  the  tendon  is  moved.  Blisters 
and  other  counter-irritants  are  called  for  here,  and  may  be  alternated  with  firm 
strapping  for  the  part.  Under  this  treatment  all  evidence  of  inflammation  soon  dis- 
appears, except  a  little  roughness  in  the  movement  of  the  tendon,  which  takes  longer 
to  subside. 

Ganglion. — It  is  as  a  consequence  probably  of  this  chronic  simple  teno-synovitis, 
combined  with  repeated  over-strain  of  the  weakened  sheaths,  that  those  fluid  swellings 
about  joints  to  which  the  nameganglia  or  bursal  tumours  is  often  applied,  are  produced. 
These  are  most  frequently  met  with  about  the  wrists  or  ankles  either  on  the  anterior  or 
posterior  aspect.  Those  of  the  hands,  which  may  be  taken  as  good  examples,  usually 
occur  among  people  whose  occupation  leads  them  to  make  sudden  and  violent 
exertions  of  an  irregular  kind,  such  as  wringing  among  laiindresses,  &c.,  at  the  same 
time  that  the  part  is  exposed  to  extreme  variations  of  temperature,  heating  and 
chilling,  e.g.  in  laundry  work.  Here  it  would  appear  as  though  we  had  not  only  a 
tendency  to  chronic  irritation  of  the  synovial  linings  of  the  sheaths  of  the  tendons, 
but  actually  a  weakening  of  the  fibres  of  the  latter  by  distension  and  over-strain  at 
the  same  time.  This  leads  in  simple  cases  to  a  gradual  dilatation  of  the  sheath,  and 
its  synovial  sac,  tnatil  a  fluctuating  tumour  is  formed,  of  greater  or  less  dimensions. 
For  instance,  such  a  process  may  lead  on  the  front  of  the  wrist  to  distension  of  the 
synovial  sac  of  the  flexor  tendons,  and  stretching  of  their  sheath,  until  a  fluid  tumour 
may  be  felt,  not  only  in  the  palm  of  the  hand,  but  also  above  the  annular  ligament 
of  the  wrist.  The  same  may  be  met  with  in  the  sheaths  of  the  extensors  of  the  thumb, 
behind  and  in  front  of  the  external  malleolus,  and  about  the  hamstring  tendons. 

Besides  the  presence  of  the  swelling  in  such  cases,  patients  will  complain  of  great 
weakness  and  a  little  pain  on  using  the  affected  sheaths.  This  weakness  is  easily  ex- 
plained by  the  fact  that  the  tendon  is  no  longer  tightly  conflned  in  its  groove,  and 
acts  therefore  at  a  disadvantage.  Otherwise  there  is  little  abnormal  about  the  part, 
and  the  lining  and  its  secretion  are  almost  as  in  health.  It  is  not  hot,  unless  in  addi- 
tion an  attack  of  inflammation  supervene  from  any  cause.  This  is  not  so  very  un- 
common, the  part  being  once  weakened.  The  result  then  will  be  heat,  tenderness, 
and  even  redness,  over  the  swelling,  which  now  appears  fuller  than  usual.  In  this 
state  we  flnd  the  addition  of  fibrinous  shreds  to  the  thick  synovium,  and  some  turbi- 
dity of  the  latter.  Such  attacks  as  this  not  infrequently  give  rise  to  the  production 
of  a  considerable  quantity  of  plastic  or  fibrinous  material  withhi  the  synovial  sac.    This 
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may  either  cover  the  walls  in  irregular  layers,  or  during  the  movements  of  the  parts 
become  rolled  into  small  flattened  oval  pellets  like  melon  seeds,  which  can  be  felt 
through  the  walls  of  the  sac  as  they  slip  about  like  a  bag-full  of  peas,  producing  a 
peculiar  crepitation  almost  unmistakable.  When  such  a  sac,  then,  is  opened  we  often 
find  such  plastic  matter  in  abundance  in  both  these  forms.  These  loose  bodies  are 
probably  also  formed  occasionally  by  small  pendulous  fringes  of  synovial  membrane 
thickened  by  plastic  deposit  being  detached  during  movement  of  the  part. 

Such  ganglia,  if  extensive,  are  by  no  means  easy  to  treat  efiectively.  Rest  and  re- 
peated counter-irritation  by  blisters  and  iodine  ointment  should  first  be  tried,  in  the 
hope  that  the  efiusion  may  be  absorbed,  and  the  sheath  shi-ink  back  to  its  normal 
condition.  In  many  cases  it  will  do  this,  but  only  to  return  to  its  former  state 
on  exerting  the  part  again.  Repeated  tapping,  cai'efully  conducted  with  hollow  needle 
or  tenotome,  should  then  be  tried,  the  wound  each  time  being  small  and  guarded  against 
contamination.  In  those  cases,  too,  where  there  are  fibrinous  deposits  in  the  sac,  the 
sheath  cannot  of  course  resume  its  original  condition.  Here,  then,  and  especially  if  the 
part  be  inclined  to  attacks  of  inflammation,  an  incision  is  called  for  to  evacuate  all  the 
solid  contents  of  the  sac,  whatever  they  may  be.  This  should  be  done  with  the  strictest 
antiseptic  pi'ecautions.  The  opening  being  made  over  the  thinnest  part  of  the 
swelling,  the  fibrinous  bodies  should  be  squeezed  out  completely,  or  any  adherent 
plastic  material  scraped  off"  the  walls  of  the  sac  with  a  Yolkmann's  spoon.  A.  drain 
tube  or  wisp  of  horse-hair  should  then  be  laid  in  the  opening  and  retained  thei'e  till  the 
sac  has  contracted  completely.  This  will  generally  require  a  considerable  time,  and 
will  not  always  lead  to  a  complete  restoration  of  power  to  the  part  at  once.  But  with 
passive  motion,  counter-irritants,  and  supports,  much  improvement  will  eventually 
take  place.  Sometimes  it  may  be  necessary  to  make  two  openings  in  such  a  sac 
in  order,  in  the  first  place,  to  evacuate  it  completely,  and  in  the  next  to  drain  it 
thoroughly  until  contracted. 

Compound  ganglion.- — Another  kind  of  '  ganglion,'  often  called  compound,  is  fre- 
quently found  either  distinct  from,  or  associated  with,  the  condition  just  noticed. 
Here,  during  some  extraordinary  exertion,  the  weakened  sheath  gives  way  at  one 
spot  or  another,  and  a  gradual  protrusion  of  the  synovial  tissues  takes  place  through 
the  rent.  This  will  give  rise  to  a  tumour  of  larger  or  smaller  size,  usually  much 
more  tense  than  the  first  variety,  but  capable  of  being  emptied  as  a  rule  by  pressure 
into-  the  sheath.  Its  growth  is  slow,  and  it  is  usually  only  troublesome  from  the 
weakness  associated  with  it,  and  from  the  chronic  irritation  and  simple  distension  of 
the  sheath.  Occasionally,  if  the  original  rent  in  the  latter  be  small,  it  may  sooner  or 
later  close  again,  and  then  we  find  a  small  elastic  tumour  incapable  of  being  emptied 
into  the  sheath,  by  any  pressure,  but,  from  its  history,  position,  &c.,  manifestly  of  the 
same  nature  as  that  last  described.  A  puncture  with  a  tenotome  will  usually  decide 
the  question,  and  give  exit  to  some  transparent  and  very  thick  synovial  jelly. 

Both  these  last  vaiieties  of  ganglia,  which  are  usually  smaller  than  the  first  pi-o- 
duced  by  simple  distension  of  synovial  sac  and  sheath,  are  usually  quite  amenable  to 
treatment.  They  may  be  sometimes  ruptured  by  simple  pressure,  when  their  con- 
tents, efiused  under  the  skin,  are  rapidly  absoi'bed  without  inflammation.  Or,  if 
this  do  not  succeed,  a  tenotome  may  be  thrust  into  them,  and  their  fluid  be  allowed 
to  run  out  either  extei'nally  or  under  the  skin.  If  this  be  done  with  rigid  clean- 
liness, no  trouble  will  follow.  When  the  sac  is  thus  collapsed,  it  should  be  supported 
by  firm  pressui-e,  and  should  be  acted  on  with  counter-ir-ritants,  otherwise  it  is  apt 
to  fill  again.  Two  or  thi'ee  tappings,  followed  up  as  indicated,  will  genei-ally  suffice  to 
cure  the  condition  permanently  as  I'cgards  the  swelling ;  but  weakness  often  lasts 
for  a  considerable  time. 

With  regard  to  teno-synovitis  and  bursitis,  produced  by  constitutional  causes, 
they  are  not  unfrequently  met  with.  Thus,  in  any  of  the  pyasmic  conditions,  in 
gout  or  rheumatism,  &c.,  synovitis  Avithin  and  swelling  of  the  synovial  sheaths  or 
bursse  are  common  both  in  the  acute,  sub-acute,  and  chronic  forms.  The  astiology 
of  these  conditions  being  the  same  as  that  of  the  analogous  synovial  afiections  of 
joints,  the  reader  is  referred  to    the   article  on  '  Diseases  of  the  Joints.'  ^  The 
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general  treatment,  too,  discussed  there  will  cover  these  conditions  of  the  sheaths 
and  bursse,  so  that  nothing  further  need  be  said  of  them  here.  This  specific  synovitis 
of  extra-articular  synovial  sacs  should  not  be  forgotten,  as  in  the  acute  form  it  will 
give  rise  to  acute  eflFusion  or  abscess  in  parts,  out  of  the  way  of  the  oi'dinary  excit- 
ing causes  of  simple  synovitis. 

Acute  teno-synovitis,  as  a  consequence  of  the  direct  entrance  of  sejDtic  matter 
into  the  synovial  sac,  is  a  common  afiection.  It  is  found  frequently  in  that  class 
of  diseases  under  the  old  name  of  '  whitlow.'  In  that  form  described  as 
paronychia  tendinosa,^  or  thecal  abscess,  the  inflammation  is  most  dangerous.  Here 
the  most  destructive  changes  are  often  bi-ought  about  in  one  or  more  fingers 
or  in  the  hand  and  arm  to  which  the  disease  has  extended  along  the  synovial 
tracts.  In  many  cases,  the  joints  and  bones  become  extensively  implicated.  It 
arises  from  the  same  causes  as  the  other  forms  of  paronychia,  i.e.  slight  wounds  or 
pricts  with  inoculation  of  some  septic  mattei-,  often,  however,  without  any  distinct 
history  of  this,  especially  when  the  state  of  the  health  is  bad.  It  begins  with 
severe  throbbing  pain  on  the  palmar  surface  of  the  finger,  which  extends  along  the 
arm,  often  as  far  as  the  shoulder ;  it  is  accompanied  by  redness  and  swelling,  with 
great  hardness  and  tension  ;  if  not  checked,  the  inflammation  proceeds  quickly  along 
the  front  of  the  finger,  and  is  soon  followed  by  suppuration  in  the  sheath  ;  this  at  first  is 
in  small  quantity,  and,  in  consequence  of  the  great  hardness  and  swelling  of  the  part, 
cannot  be  detected  by  the  touch  ;  if  no  relief  be  aflibrded,  the  suppui'ation  quickly 
proceeds  along  the  sheath,  the  inflammation  and  pain  are  aggi-avated  by  the  density 
and  unyielding  nature  of  the  parts,  and  are  accompanied  by  much  constitutional 
disturbance ;  abscesses  burst  externally  from  time  to  time  as  the  disease  extends 
upwards,  from  which  fungous  granulations  spring,  the  tendon  in  a  sloughy  state 
lying  at  the  bottom.  With  proper  ti'eatment,  and  in  a  favourable  state  of  the 
general  health,  the  progress  may  be  arrested  with  a  greater  or  less  amount  of  de- 
struction of  the  parts  attacked,  and  a  proportionate  deformity.  In  certain  unhealthy 
states  of  the  system,  however,  in  which  the  diffuse  or  erysipelatous  form  of  inflam- 
mation prevails,  the  inflammation  and  suppuration  extend  into  the  palm  of  the 
hand  behind  the  palmar  fascia,  and  to  the  rest  of  the  fingers.  The  whole  hand  now 
presents  a  highly  infiamed  appearance,  of  an  erysipelatous  nature,  with  great  swell- 
ing and  tension  ;  nor  does  the  mischief  end  here,  but,  passing  under  the  transverse 
ligament  of  the  wrist,  ascends  into  the  forearm,  forming  large  difilise  abscesses 
amongst  its  tendons  and  muscles ;  and  in  the  worst  cases,  not  only  the  joints  of  the 
finger,  but  those  of  the  carpus  and  wrist,  ai'e  destroyed,  and  the  Irenes  denuded  and 
necrosed.  The  health  during  this  time  suffers  severely  from  iriitative  fever,  with 
gradual  prostration  of  the  bodily  powers. 

Treatment. — In  the  very  early  stage  the  inflammation  may  often  be  ai'rested  by 
leeches,  followed  by  hot  belladonna  fomentations  to  soften  and  relax  the  hard  and 
unyielding  tissues.  The  hand  should  be  elevated,  and  an  active  purgative,  with 
other  antiphlogistic  measures,  prescribed ;  if  relief  do  not  soon  follow,  but,  on  the 
contraiy,  the  continuance  of  pain  and  throbbing,  with  increased  hardness,  indicate 
the  extension  of  the  inflammation,  if  not  the  formation  of  pus,  no  further  time  must 
be  lost ;  a  free  incision  must  be  made  along  the  centre  of  the  finger,  and  though 
there  may  be  but  very  little  or  no  pus  in  the  sheath,  yet  the  division  of  the  tensely 
strangulated  structure,  and  the  escape  of  blood  and  serum,  afford  the  greatest  relief. 
By  these  means  all  mischief  may  be  arrested,  and  the  finger  perfectly  restored ; 
esjjecially  if  the  incisions  have  been  made  with  all  antiseptic  precautions.  On  the 
other  hand,  the  inflammation  may  proceed  along  the  sheath  in  spite  of  the  most 
ready  treatment ;  suppuration  may  have  extended  under  the  palmar  fascia  ;  further 
incisions  must  then  be  made ;  and  it  will  now  be  found  proper  to  support  the  powers 
of  the  system  by  a  generous  diet,  stimuli,  and  tonics.  In  these  cases  the  tendon  will 
slough,  and  one  or  more  of  the  joints  will  be  anchylosed,  with  such  disfiguration  as 
may  at  a  future  time  require  amputation ;  for  a  stiff"  and  distorted  finger,  in  almost 
any  condition  of  life,  is  very  inconvenient  as  well  as  unsightly.  In  the  more  chronic 
states,  where,  notwithstanding  free  openings  having  been  made  in  the  palm,  abscesses 

1  Abernethv,  loc.  cit. 
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bmTow  about  the  hand,  the  best  results  follow  from  constant  immersion  of  the  j)ai't  in 
hot  water,  to  which  some  non-irritating  antiseptic  has  been  added,  alternating  with  hot 
boracic  fomentations,  the  powers  being  supported  with  tonics,  good  diet,  and  stimuli. 
Where  the  suppuration  extends  to  the  arm,  the  case  is  more  serious  ;  and  if,  from 
the  state  of  the  constitution  before  alluded  to,  it  proceeds  to  the  indiscriminate  destruc- 
tion of  the  joints,  nothing  but  amputation  remains,  and  even  that  may  not  save  life. 
Diseases  of  Bursce. — Turning  to  the  affections  of  the  bursse  proper,  we  find  them 
analogous  in  almost  all  respects  to  those  of  the  synovial  sheaths  of  tendons.  We 
encounter  in  them  both  simple  and  specific  synovitis,  whether  acute,  subacute,  or 
chronic,  and  producing  very  similar,  if  not  identical,  grosser  efiects.  Thus  we  have 
efi"usion  in  every  degree,  from  a  trifling  excess  of  synovium  to  the  production  of  pus ; 
01',  in  the  chi'onic  form,  from  slight  thickening,  with  roughening  of  the  internal 
bursal  surface,  to  the  deposit  of  vast  masses  of  fibrinous  material  within  the  sac, 
either  covering  its  walls,  or  rolled  and  worked  by  movement  into  those  melon-seed 
bodies  already  alluded  to  (p.  174).  But,  although  almost  any  of  the  bursse  mucossB 
of  the  body  may  be  affected,  there  are  a  few  which  so  frequently  come  under  our 
notice  as  to  call  for  a  few  moments  of  special  consideration.  The  bursa  patellae  is  one 
of  these,  its  simple  affections  being  usually  grouped  under  the  name  of  *  housemaid's 
knee,'  so  freqvient  is  it  in  this  class.  Here  it  is  usually  brought  on  by  kneeling,  and 
may  be,  as  already  said,  acute,  sub-acute,  or  chronic.  In  the  first,  early  antiseptic 
evacuation  of  the  effusion  is  the  best  practice,  if  there  be  any  suspicion  of  its  being 
purulent,  lest,  as  most  surgeons  must  have  seen,  the  collection  burst  subcutaneously 
and  produce  extensive  abscess  around  and  about  the  knee,  threatening  the  joint.  In 
the  less  severe  forms  I'est,  with  antiphlogistics,  as  ah-eady  indicated,  will  usually 
suffice  to  I'elieve  the  patient.  In  the  chi'onic  foi'in,  where  there  is  much  fibrinous 
deposit  in  the  joint,  and  the  part  is  painful,  it  is  usually  the  best  practice  to 
dissect  out  the  whole  sac  bodily,  with  all  precautions  as  to  aseptic  wounds.  This 
may  be  easily  done  by  a  single  vertical  incision,  the  hard  round  body  coming  away 
without  difficulty,  and  leaving  a  clean  healthy  cavity  behind  to  unite  by  first 
intention.  The  obj  action  to  leaving  these  greatly  thickened  bursse  patellae  alone  is 
that  the  constant  pressure  of  the  hard  mass  under  the  skin,  with  the  rubbing  and 
pressure  to  which  the  latter  is  subject,  will  in  many  cases  lead  to  ulceration,  leading 
either  into  or  from  the  rugged  cavity  within  the  fibrinous  mass,  If  this  take  place, 
unhealthy  sinuses  may  exist  for  long  periods,  discharging  curdy,  broken-down 
fibrin  3  or  the  inflammation  may  spread  from  the  now  open  sac  to  the  tissues 
around,  giving  rise  to  much  trouble  and  some  danger. 

In  those  cases  where  there  is  a  simple  effusion  of  serous  synovium  into  the  sac 
which  resists  the  action  of  counter-irritants,  the  treatment  will  consist  in  simple 
tapping  with  a  needle  or  tenotome,  with  subsequent  strapping  of  the  part.  If  after 
this  there  remain  much  induration  of  the  walls,  with  a  tendency  to  refill,  a  free 
opening  and  aseptic  di'ainage,  as  described  for  the  ganglia,  may  be  tried  before  pro- 
ceeding to  enucleation  of  the  whole  sac. 

What  has  just  been  said  of  the  bursa  patellse  applies  equally  to  the  affections  of 
that  over  the  olecranon,  which  are  also  groviped  commonly  under  the  name  of  '  miner's 
elbow,'  from  the  frequency  of  these  conditions  among  those  who  work  long  on  their 
hands  and  knees.  Here  the  fibrinous  exudation  is  not  so  likely  to  be  troublesome  ; 
but  in  other  respects  the  conditions  and  their  treatment  will  be  the  same. 

Again,  the  bursa  between  the  ligamentum  patellae  and  tibia  sometimes  enlarges 
and  forms  a  tumour,  which,  by  filling  up  the  depression  on  each  side  of  the  ligament, 
presents  the  appearance  at  first  of  synovitis  of  the  knee-joint ;  but  the  absence  of 
swelling  above  and  ai'ound  the  patella  i-enders  the  diagnosis  easy.  Distension  of  the 
bursa  above  the  knee  usually  accompanies  synovitis,  because  this  bui-sa  almost  always 
communicates  with  the  joint ;  this,  however,  is  not  always  the  case,  and  large  bursal 
tumours  under  the  vasti  have  been  seen,  the  joint  being  quite  healthy.  One  of  the 
bursse  of  the  hamstring  muscles  (usually  that  of  the  biceps)  occasionally  enlarges,  and 
appears  in  the  ham  as  a  tumour,  sometimes  pulsating,  often  of  considerable  sisie  ;  it  is, 
however,  too  little  like  an  aneurism  to  be  mistaken  for  one  by  a  careful  observer.    The 
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same  may  be  ?aicl  of  the  bursa  of  the  subscapularis,  and  other  sacs  about  the 
shoulder-joint,  which  sometimes  form  tumoiirs  in  the  axilla,  occasionally  pulsating 
from  their  vicinity  to  the  artery.  The  bursa  between  the  psoas  and  iliacus  internus 
and  the  capsule  of  the  hip-joint  sometimes  forms  a  tumour,  which  from  its  situation 
may  be  mistaken  either  for  an  inguinal  aneurism  or  for  a  psoas  abscess  •  the  ex- 
trinsic character  of  the  pulsation  and  the  absence  of  all  other  aneurismal  symptoms 
in  the  one  case,  and  the  want  of  spinal  symptoms  and  of  fluctuation  above  Poupart's 
ligament  in  the  other,  assist  in  forming  a  right  diagnosis.  This  bursa  occasionally 
communicates  with  the  synovial  membrane  of  the  joint,  and  when  inflammation 
occurs  in  the  former,  the  latter  will  most  likely  be  involved  in  it,  and  serious  mis- 
chief may  follow.  The  bursa  between  the  giut^eus  maximus  and  tuber  ischii,  that 
between  the  tendon  of  the  giutseus  medius  and  the  ti-ochanter,  and  that  between  the 
latissimus  dorsi  and  the  angle  of  the  scapula,  fi'om  their  exposure  to  pressure  and 
other  sources  of  irritation  and  inflammation,  are  not  only  liable  to  inflame,  but  even 
to  suppurate.  When,  from  frequently  recurring  pressure  in  sitting,  the  already  en- 
larged ischio-gluteal  bursa  inflames  and  suppurates,  it  increases  in  size,  becomes 
painful,  and  renders  sitting  on  the  part  impossible,  and  even  motion  distressing  ; 
lying  deep  under  the  mass  of  muscle,  its  fluctuation  is  obscure,  and  the  suppuration 
is  usually  slow  in  coming  to  the  surface,  and  after  it  is  evacuated,  it  often  leaves  a 
sinus  obstinate  and  slow  to  heal,  from  its  depth  and  the  movements  of  the  muscle. 
The  same  may  be  said  in  most  respects  of  the  bursa  over  the  trochanter.  That 
at  the  angle  of  the  scapula  often  acquires  a  great  size,  and  when  it  suppurates,  much 
constitutional  disturbance  is  often  set  up.  Too  much  caution  cannot  be  taken  in 
opening  these  burste,  whether  in  theii'  simply  enlarged  state  or  in  the  suppurating 
stage,  as  an  alarming  and  even  fatal  train  of  symptoms  sometimes  follows  the 
operation.^ 

J.  LocKHART  Clarke,  1870. 

Arthur  E.  Barker,  1882. 

^  On  the  diagnosis  between  diseases  of  the  hursfe  and  of  the  joints,  see  Diseases  of  the 
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PART   I. 
NERVE-LESIONS  AND    THEIR  MORE  IMMEDIATE  EFFECTS. 

Diseases  op   Nerves. 

"VTERVES  are  subject  to  as  many  disorders  and  injuries  as  most  of  the  other  tissues 
l\  of  the  body.  They  are  liable  to  inflammation,  suppuration,  ulceration,  and 
gangrene ;  to  atrophy  and  enlargement ;  to  softening  and  induration  ;  to  the  forma- 
tion of  cysts,  fibrous  or  neuromatous  tumours,  and  cancerous  gi-owths  along  their 
course ;  to  compression  or  stretching ;  to  contusions,  lacei-ations,  punctures,  and 
partial  or  complete  division. 

Inflammation  of  Nerves  (^Neitritis). 

Neuritis  is  not  as  common  an  aflfection  as  supposed  by  Remak  and  Benedikt,  who 
believe  that  it  exists  in  most  cases  of  neuralgia  and  other  neuroses.  In  animals,  as 
shown  by  Vulpian  and  Weir  Mitchell,  it  is  extremely  difficult  to  produce  an  inflam- 
mation of  nerves,  and  in  man  it  is  not  rare  to  find  nerves  surrounded  by  the  pus  of 
a  large  abscess  without  any  inflammation  except  of  their  outer  sheath.  Still,  a  prick, 
a  contusion,  a  prolonged  pressure,  an  inflammation  of  neighbouring  tissues,  are  well- 
known  causes  of  neuritis.  General  causes  also  can  produce  neuritis,  as  seen  in 
typhoid  and  eruptive  fevers,  alcoholism,  syphilis,  leprosy,  poisoning  by  lead  or  the 
oxide  of  carbon,  diphtheria  (Buhl).  Diseases  of  the  brain  will  also  bring  on  neuritis, 
as  shown  by  L.  Turck,  Yulpian,  Charcot,  Bouchard,  Westphal  and  others.  Optic 
neuritis  is  known  to  be  often  diie  to  cerebral  tumours  (J.  Hughlings  Jackson,  Gale- 
zowsky).  Localised  spiiial  meningitis  may  also  be  a  cause  of  neuritis,  as  one  of  the 
writers  (Dr.  B.-S.)  has  seen  in  two  cases.  The  only  known  cause  of  neuritis  outside 
of  cases  of  diseases  or  injuries  of  the  nervous  system,  or  of  an  alteration  of  the  blood, 
is  an  influence  exerted  by  cold  or  dampness. 

Pathological  anatomy  of  neuritis. — In  its  acute  form  this  affection  is  characterised 
by  redness,  swelling  and  serous  exudation  of  the  cellular  tissue  of  nerves.  Intense 
congestion  exists  both  of  the  outer  sheath  and  that  of  the  fascicles  of  the  inflamed 
nerve,  with  or  without  punctifoi'm  ecchymoses.  When  the  inflammation  is  veiy 
intense  the  nerve  is  softened,  disaggregated,  and  the  altered  nerve-tubes  form  a 
brownish,  soft  mass.  The  morbid  process  may  be  more  advanced,  so  that  only  frag- 
ments of  the  nerve-tubes  can  be  found,  and  sometimes  degenerated  into  fat.  However, 
in  ordinary  acute  neuritis,  especially  when  due  to  inflammation  of  neigh boui'ing  tissues, 
nerve- fibres  may  remain  perfectly  normal,  as  shown  by  Cornil  and  Ranvier,  owing  to 
the  protection  of  the  cellular  sheaths  of  the  nerve,  keeping  pus  outside  of  these 
nerve-elements.  Such  is  frequently  the  case  in  secondary  peri  or  interstitial  neuritis. 
Charcot,  Piei-ret  and  Joffi-oy  have  described  a  very  rare  form  of  neuritis  {jKirenchy- 
matous),  characterised  by  the  moniliform  appearance  of  nerve-tubes,  the  proliferation 
of  the  cells  belonging  to  the  segments  of  these  tubes,  and  the  disappearance  of  the 
cylinder  axis.  In  its  chronic  form  neuritis  is  characterised  by  the  greyish,  bluish,  or 
almost  violet  colour  of  the  aflfected  nerve,  which  is  swollen  and  offers  nodosities.  The 
jxetirilemma  adheres  to  surrounding  tissues.     If  the  inflammation  is  limited  to  that 
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membrane  [jyerineuritis),  the  nerve-fibres  remain  generally  quite  normal,  but  if  it 
extends  to  the  interstitial  sheaths,  there  is  pressure  on  the  nerve-tubes  and  con- 
sequently atrophic  degeneration. 

Acicte  neuritis  is  often  preceded  by  the  usual  prodromata  of  inflammation.  Its 
characteristic  symptoms  consist  of  a  tearing,  darting,  or  lancinating  pain  chiefly 
along  the  course  of  a  nerve-trunk  or  its  branches,  but  also  along  the  neighbouring- 
nerves,  attended  with  a  sensation  of  tingling,  formication,  or  numbness.  The  pain 
never  becomes  suddenly  severe  or  ceases  suddenly,  or  intei'mits,  as  in  neuralgia ;  for 
although  it  frequently  remits  or  abates,  it  is  a  continuous  pain  which  giadually  in- 
creases in  intensity  and  gradually  subsides.  It  is  always  aggravated  by  pressure  on 
the  inflamed  portion  of  the  nerve,  by  contraction  of  the  muscles  to  which  it  distri- 
butes branches,  or  even  by  the  slightest  touch  along  its  peripheral  course ;  while,  on 
the  other  hand,  it  is  relieved  by  firm  pressure  above  the  seat  of  the  inflammation.  If 
the  aflfected  nerve  is  superficial,  its  swelling,  hardness  and  nodosity  are  easily  recognised, 
and  these  altered  parts  are  found  to  be  the  principal  seats  of  pain.  A  period  of 
general  hypersesthesia  may  exist  in  the  beginning,  but  is  usually  soon  replaced  by 
anaesthesia  in  almost  all  the  parts  receiving  nerve-fibres  from  the  afiected  nerve,  the 
loss  of  feeling  co-existing  then  with  the  radiating  pains.  This  association  of  pain 
and  ansesthesia  is  found  in  ordinary  acute  neuritis,  in  ophthalmic  zona  (Hybord),  and 
in  Lepra  avcesthetica  (Rendu),  afiections  in  which  a  real  acute  neuritis  exists. 
Sometimes  there  is  a  change  in  the  skin  at  or  near  the  principal  seat  of  inflammation 
of  the  nerve.  There  is  a  red  swelling,  which  may  be  mistaken  for  a  boil,  but,  as 
shown  by  Remak,  it  changes  rapidly  in  size  and  colour,  so  that  it  cannot  long  be  a 
cause  of  mistake.  The  local  motor  symptoms  are  variable  :—  there  may  be  trembling, 
twitching,  cramps,  choreiform  or  tetaniform  contractions ;  there  may  be,  on  the 
contrary,  a  more  or  less  complete  local  paralysis.  The  vaso-motor  nervous  system 
is  often  disturbed,  so  that  there  is  a  vascular  contracture  or  dilatation.  In  a  case 
now  under  the  care  of  one  of  the  writers  (Dr.  Brown-Sequard)  there  is  vascular  contrac- 
tion with  great  coldness  in  one  part,  while  there  is  dilatation  with  increase  of  tempera- 
ture in  another,  Friedreich,  Klemm,  Vulpian  and  Erb  have  ascertained  that  acute 
neuritis  often  causes  rapid  muscular  atrophy.  One  of  the  writers  (Dr.  B.-S.)  has 
seen  a  marked  atrophy  of  the  muscles  of  the  thigh  and  leg,  occuriing  in  two  days  in 
a  dog.  That  atrophy  is  produced  by  a  direct  morbid  influence  exerted  by  the 
irritated  nerve  on  the  nutrition  of  muscles,  as  maintained  by  one  of  the  writers, 
but  Yulpian  believes  that  it  is  due  to  a  cessation  of  the  proper  trojihic  influence 
of  the  spinal  cord  on  muscles.  Faradisation  soon  ceases  to  act  on  muscles  becoming 
atrophied.  But  in  the  beginning  of  acute  neuritis,  galvanism  may  act  with  great 
power  (Erb).  The  pulse  is  frequently  strong  and  quick,  the  temperature  of  the  skin 
over  the  inflamed  part  is  much  increased,  and  thei'e  is  generally  a  variable  degree  of 
sympathetic  fever,  in  proportion  to  the  size  of  the  affected  nerve  and  the  intensity  of 
the  inflammation.  A  great  variety  of  local  alterations  of  nutrition  have  been  noticed 
in  acute  neuritis.  We  will  only  point  out  the  existence  of  the  following  :  bullte  or 
vesicular  eruptions  (Rouget,  Charcot,  Sir  James  Paget,  Earl,  Raynaud,  Mougeot, 
Couyba,  "Weir  Mitchell),  sometimes  pemphigus  (Charcot),  eczema  (Mitchell),  ulcera- 
tion (Paget,  Hutchinson,  Brown-Sequard),  glossy  skin  (Paget,  Mitchell),  fall  of  hair, 
nails  clubbed,  scaly,  cracked  and  fragile  (Mitchell  and  others),  ichthyosis  (Brown- 
Sequard),  atrophy  or  hypertrophy  of  skin  (Charcot,  Mitchell,  Brown-Sequard).  The 
remote  and  the  reflex  symptoms  will  be  described  in  the  second  part  of  this  article. 

Chronic  7ieuritis  may  either  result  from  incomplete  resolution  of  acute  inflamma- 
tion, or  be  the  continuation,  of  a  milder  form.  In  either  case  it  is  a  frequent  cause 
of  certain  kinds  of  neuralgia,  of  neuroma,  and  painful  subcutaneous  tubercle. 

Idiojxithic  neuritis,  although  much  less  common  than  traumatic,  is,  we  believe, 
more  frequent  than  it  is  generally  considered  to  be.  Its  chief  exciting  causes  are 
exposure  to  cold,  to  damp,  and  particularly  to  the  combination  of  both ;  the  suppres- 
sion of  profuse  perspiration  ;  the  arrest  of  hsemorrhoidal  dischai^ges  ;  excessive  bodily 
fatigue  ;  strumous  or  tubercular  affections,  and  sometimes  visceral  inflammations  and 
suppurations. 
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Traumatic  neuritis  is  much  more  common  than  idiopathic.  As  the  term  implies, 
it  is  the  result  of  some  external  injury,  such  as  wounds,  contusions,  fractures,  disloca- 
tions, surgical  opeiations,  &c.  According  to  the  observations  of  one  of  the  writers 
(Dr.  L.  C),  it  is  less  frequently  fatal  than  the  idiopathic  form. 

Diagnosis. — Although  several  of  the  symptoms  of  muscular  rheumatism,  of 
thrombosis  or  embolism,  and  of  phlegmatia  alba  dolens  have  some  analogy  with  those 
of  neuritis,  a  mistake  can  hardly  be  made.  Not  so  always  as  regards  a  distinction 
between  a  neuralgia  and  neuritis,  but  the  constancy  or  permanency  of  pain  in  neuritis, 
and  the  absence  of  local  signs  of  inflammation  of  a  nerve  in  neuralgia,  will  help  the 
diagnosis,  if  otherwise  obscure. 

Treatment  of  neuritis. — The  most  important  remedies  to  be  employed  in  the 
treatment  of  acute  neuritis,  are  the  local  abstraction  of  blood  by  means  of  cupping  or 
leeches  ;  evaporating  lotions  or  anodyne  fomentations ;  a  spare  diet  with  the  use  of 
purgatives ;  tartarated  antimony,  opiates,  belladonna,  and  the  preparations  of  aconite. 
When  there  is  reason  to  believe  that  the  inflammation  is  of  a  gouty,  rheumatic,  or 
syphilitic  character,  colchicum,  iodide  of  potassium,  or  perhaps  mercury,  should  be 
employed.  In  cases  where  it  is  complicated  with  serious  internal  disease,  or  asso- 
ciated with  a  low  cachectic  condition,  the  treatment  must  be  modified  accordingly. 

In  chronic  neuritis  repeated  blisters  along  the  course  of  the  nerve  sometimes  afford 
great  relief.  Anodyne  fomentations,  and  esj)ecially  liniments  of  aconite,  belladonna, 
chloroform,  and  opium,  are  frequently  of  signal  service.  At  the  same  time  attention 
must  be  directed  to  the  state  of  the  general  health.  Vegetable  and  mineral  tonics, 
iodide  of  potassium,  and  mild  aperients  are  sometimes  indispensable. 

In  the  various  kinds  of  neuritis,  either  acute  or  chronic,  one  of  the  writers  (Dr. 
B.-S.)  has  employed,  with  great  benefit,  three  means  of  treatment  (applications  of 
ice,  of  the  actual  cautery,  and  of  descending  continuous  galvanic  currents),  which 
will  be  described  in  the  second  part  of  this  article. 

Ulceration  of  nerves,  as  a  primary  affection,  appears  to  be  unknown ;  but  nerves 
in  the  neighbourhood  of  ulcers  are  liable  to  become  involved  in  the  morbid  process, 
and  then  they  are  generally  the  cause  of  intense  and  protracted  suffering.'  In  such 
cases,  the  surrounding  soft  parts  are  often  enlarged,  the  skin  increases  in  thickness, 
the  muscles  and  tendons  share  in  the  ulceration,  and  even  the  bones  increase  in 
dimensions.  On  either  side  of  their  ulcerated  portion  the  nerves  are  generally 
thickened,  sometimes  to  nearly  double  their  natural  diameter. 

When  these  ulcers  are  exceedingly  painful,  Mr.  Swan  recommends  the  use  of 
ointment  made  with  powdered  opium,  or  lotions  ma,de  by  mixing  well-powdered- 
opium  with  water,  or  lime-watei-.  These  should  be  applied  on  lint,  and  then  a  folded 
cloth  moistened  with  water,  or  laudanum  and  water,  should  be  placed  over  the 
surrounding  skin  ;  at  the  same  time  the  digestive  organs  should  be  regulated.  When 
other  remedies  ha.ve  failed,  and  the  disease  is  confined  to  the  soft  parts,  excision  of  a 
portion  of  the  nerve  will  be  advisable,  biit  if  the  bone  be  affected  by  caries  or  necrosis, 
amputation  may  be  necessary.  Mr.  Swan  recommends,  that  in  excising  a  portion  of 
the  nerve,  the  operation  should  be  performed  as  far  as  possible  from  the  ulcer, 
because  there  is  then  a  much  gr'eater  probability  that  the  external  Avound  will  heal 
by  the  first  intention,  and  that  consequently  the  cut  ends  of  the  nerve  will  escape 
inflammation  and  ulceration.  It  is  also  advisable  to  divide  the  nerve  as  near  the 
upper  part  of  the  wound  as  possible,  as  the  end  of  the  nerve  will  thus  retract  from 
the  wound,  and  consequently  be  less  liable  to  become  inflamed,  should  the  external 
parts  have  assumed  this  disposition. 

1  Nerves  sometimes  ulcerate  in  consequence  of  the  pressure  of  tumours,  &c.  A  striking 
case  of  ulceration  of  the  sciatic  nerve,  produced  by  pressure  of  an  aneurism,  which  extended 
backward  from  the  right  groin,  is  recorded  by  Morgagni,  Be  causis  et  sed  Morb.,  epist.  50, 
p.  11. 
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Tumours  of  jSTbrves. 


All  kinds  of  tumours  have  been  found  in  connection  with  nerves,  but  by  far 
the  most  frequent  is  that  which  constitutes  the  general  group  of  Neuromata.  This 
group  is,  however,  an  ill-defined  one,  as  it  embraces  widely  different  kinds  of  morbid 
growths.  For  the  sake  of  clearness  we  will  divide  what  relates  to  neuromata  into 
three  sub-groups:  1st,  the  genuine  neuroma;  2nd,  the  various  neuromata,  conisaw 
ing  no  new  nervous  elements,  but  seated  in  or  on  a  nerve ;  3rd,  the  ixdnful  sub- 
cutaneous tubercle,  Avhich  only  differs  from  the  other  neui'omata  by  its  location  and 
size. 

Neuroma. — True  neuroma  has  not  been  known  for  a  long  time.  Yerneuil,  in 
1854  and  1855,  first  saw  that  some  neuromata  contain  nerve-fibres  of  new  forma,tion; 
but  it  was  left  to  Fuehrer  (1856)  to  establish  that  there  is  a  kind  of  neuroma 
almost  entirely  formed  of  new  nerve-fibres,  and  that  the  name  of  neuroma  ought  to  be 
employed  exclusively  for  that  special  kind  of  tumour.  Weld  and  VirchoAv  added  to 
the  demonstration  the  result  of  their  examination  of  the  kind  of  neuroma  developed 
at  the  cut  end  of  nerves  in  stumps.  They  found  that  swollen  end  composed  chiefly 
of  nerve- fibres.  Foerster  (1865)  went  further,  and  showed  that  there  are  two  kinds 
of  true  neuroma,  one  formed  of  a  substance  similar  to  that  of  the  grey  matter  of  the 
nervous  centres,  and  containing  genuine  multipolar  and  bipolar  nerve-cells,  with 
processes  going  to  the  affected  nerve ;  and  the  other  formed  chiefly  of  new  nerve- 
fibres  spread  about  in  every  direction,  and  mixed  in  very  vai-ious  propoi'tions  with 
conjunctive  tissue.  Foerster  maintains  that  the  word  neuroma  ought  to  be  kept 
expressly  for  those  two  kinds  of  tumour,  and  that  the  other  tumours  developed  on 
nerves  mvist  be  named  accordmg  to  the  nature  of  the  tissue  composing  them  : 
fibroma,  myxoma,  &c.  No  real  neuroma  has  yet  been  found  elsewhere  than  in  or  on 
nerves.  In  some  true  neuromata  the  different  stages  of  develo^^ment  of  nerve-fibres 
have  been  found.  The  fibres  of  the  affected  nerve  generallj^  remain  quite  distinct 
from  the  new  nerve-tubes ;  they  form  bundles  either  on  one  side  of  the  tumour,  or 
they  pass  through  it  when  they  are  not  scattered  on  its  surface.  Yirchow  has 
shown  tho,t  a  true  neuroma  often  has  other  anatomical  elements  in  such  a  quantity 
that  the  tumour,  according  to  the  kind  of  those  elements,  ought  to  be  called  a  glio- 
neuroma,  a  fibro-neuroma,  a  myxo-neuroma,  &c.  A  true  neuroma  can  become  a 
mere  fibroma,  owing  to  the  atrophy  of  the  new  nerve-tubes  squeezed  by  fibrous 
tissue.  Neuroma  is  usually  a  round  or  oval  tumour,  varying  from  the  size  of  a  pea 
to  that  of  a  filbert ;  but  it  may  be  as  large  as  a  hen's  egg.  It  is  generally  hard,  and 
has  a  smooth  surface.  It  may  appear  only  in  one  place ;  or  it  may  exist  not  only 
on  many  nerves,  but  also  on  most  nerves  of  the  body.  Yirchow  divides  the  true 
neuromata  into  three  groups  :  the  traumatic,  the  congenital,  and  the  spontaneous. 
The  ordinary  origin  of  a  traumatic  neuroma  is  a  prick  of  a  nerve,  the  pressure 
exerted  by  cicatricial  tissue  on  the  cut  end  of  a  nerve  in  a  stump,  and  the  ligatui-e  of 
a  nerve.  Other  causes,  however,  can  produce  it  j  such  as  a  section  of  a  nerve,  as  in 
a  case  of  Weissmann,  or  a  contusion,  as  in  a  case  of  Dehler. 

False  neuromata. — This  group  contains  all  the  cases  of  tumour  of  nerves,  having 
the  external  appearance  of  a  true  neui-oma,  and  shown  to  be  different  only,  or  almost 
only,  when  after  extirpation  an  anatomical  investigation  is  made.  As  the  symptoms 
caused  by  a  false  neuroma,  and  as  also  the  causes  producing  it,  are  pretty  much  the 
same  as  those  of  a  true  one,  there  is  no  possibility  of  establishing  a  diagnosis 
between  true  and  false  neuromata.  But  as  the  treatment  is  to  be  the  same  anyhow, 
we  cannot  regret  the  impossibility  of  such  a  diagnosis.  Tumours  of  nerves  com- 
posed of  pure  fibrous  tissue  or  fibro -plastic  elements  are  those  which  are  generally 
mistaken  for  true  neuromata ;  but  this  has  been  the  case  also  when  the  tumoui'  was 
a  myoma,  a  myxoma,  an  angioma,  or  even  when  it  was  composed  chiefly  of  fibro- 
cartilaginous tissued 

^  In  the  second  edition  of  this  work,  one  of  the  writers  (Dr.  L.  0.)  gave  the  following 
account  of  his  examination  of  a  false  neuroma.     He  says :  '  On  examination  under  the  micro- 
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Painful  subcutaneous  tubercle. — Since  William  Wood  (1812)  gave  that  name  to 
a  group  of  tumours  (well  described  already  by  Camper  and  others),  it  has  been 
ascertained  that  these  morbid  gi-owths,  as  well  as  the  generally  small  tumours 
developed  in  or  on  a  subcutaneous  nerve,  ought  not  to  be  separated  anatomically 
fi'om  the  neuromata.  Their  only  essential  difference  is  their  location,  which  is 
entii'ely  under  the  skin,  or  partly  in  and  under  it,  instead  of  being  deeper.  They 
are  to  be  divided  into  two  groups  as  the  other  neuromata :  the  true,  composed 
chiefly  or  partly  of  new  nerve-fibres ;  and  the  false,  composed  of  a  great  variety  of 
anatomical  elements.  They  are  more  often  due  to  a  contusion  than  the  deeper- 
seated  neui'omata. 

/SymjMonis  of  neuromata. — Sometimes  a  neuroma,  or  even  a  subcutaneous  tubercle, 
is  painless,  at  least  for  a  long  time,  but  even  then  there  is  almost  always  considerable 
tenderness  under  pi'essure  of  the  tumour,  and  what  is  more  characteristic,  there  are  in 
a  marked  degree  the  peculiar  sensations  which  we  will  describe  as  caused  by  compres- 
sion of  nerves.  The  existence  of  a  tumour,  especially  where  we  know  that  there  is  the 
trunk  of  a  nerve,  together  with  the  production  of  local  pain  and  of  those  characteris- 
tic sensations,  is  enough  for  the  diagnosis  of  a  neuroma.  Generally,  we  might  say 
almost  always,  pain  exists,  and  sometimes  in  a  very  high  degree.  The  pain  shoots 
from  the  seat  of  the  tumour,  and  radiates  towards  all  the  parts  to  which  are  distri- 
buted the  ramifications  of  the  nerve.  The  pain  is  sometimes  continuous,  but  generally 
with  periods  of  great  and  often  sudden  increase.  In  other  cases  the  pain  disappears 
at  times,  and  only  recurs  by  attacks  of  more  or  less  violence.  Duiing  the  paroxysm 
any  contact  of  the  skin  in  parts  receiving  I'amifications  of  the  nerve  increases  the 
pain  •  but  a  firm  pressure  on  the  trunk  of  that  nerve  above  the  tumour,  gives  rapid 
relief.  It  is  not  rare  that  other  nerves  near,  or  even  at  some  distance  from  the  dis- 
eased one,  are  sympathetically  affected,  so  that  a  more  or  less  distant  neuralgia  becomes 
associated  with  the  pains  of  the  neuroma.  Sometimes  local  movements  are  produced 
during  a  pai'oxysm  of  pain.  In  other  cases  local  or  genei-al  hysterical,  choreic,  or 
epileptiform  convulsions  are  produced  by  the  constant  irritation  of  the  diseased  nerve. 
In  cases  of  subcutaneous  painful  tubercle,  the  existence  of  the  tumour  is  found  out 
more  easily  than  in  the  case  of  deep-seated  neuromata.  It  is  a  soui'ce  of  the  most 
acute  pains,  which  dart  like  electric  shocks  along  the  course  of  the  nerve,  sometimes 
in  both  a  peiipheral  and  central  direction.  The  pains  recur  very  irregularly,  and 
last,  at  each  attack,  from  ten  minutes  to  two  hours  or  more.  They  begin  gradually, 
increase  in  intensity,  and  gradually  decrease,  leaving  the  tubercle  and  its  suri'ounding 
parts  more  or  less  tender  to  the  touch.  They  are  frequently  excited  or  aggravated 
by  changes  in  the  weather  from  hot  to  cold,  or  the  reverse,  by  storms,  &c.,  and  some- 
times by  mental  emotions.  The  paroxysms  may  be  repeated  sevei'al  times  a  day,  or 
there  may  be  remissions  of  days  or  even  weeks.  In  all  cases  of  obstinate  neuralgia, 
especially  of  the  extremities,  a  careful  search  should  be  made  for  the  possible  exist- 
ence of  subcutaneous  tubercles. 

Treatment  of  neuromata  and  subcutaneous  tubercles, — The  only  effectual  remedy 
for  these  morbid  gi'owths  is  the  knife.  The  operation  will  consist  of  excision  of  the 
tumour,  with  or  without  a  portion  of  the  diseased  nerve.  When  the  neuroma  is  very 
intimately  connected  with  the  nerve,  and  thei'e  is  reason  to  believe  that  it  cannot 

scope,  it  was  found  to  be  everywhere  composed  of  a  multitude  of  nuclei,  Avitli  some  nucleated 
cells,  and  an  abimdauce  of  fibrous  tissue.  Some  of  the  nficlei  were  more  or  less  oval,  but  the 
majority  were  round,  and  measured  about  the  gj^jo^^  ^^  ^^^  inch,  in  diameter.  Amongst  these 
AVere  other  bodies  of  the  same  nature,  but  of  all  degrees  of  smaller  size,  and  either  elongated, 
angular,  or  in  the  form  of  granules.  The  nucleated  cells  were  'of  very  small  size,  and  very 
granular  in  structure.  A  few  of  them  were  sparingly  scattered  through  the  tissue, 
hut,  for  the  most  part,  they  were  collected  here  and  there  into  small,  oval,  or  circular  groups. 
Between  these  elementarj^  bodies  there  was  an  abundance  of  ordinary  fibrous  tissue.  The 
fibres  were  generally  more  or  less  tortuous,  but  parallel,  and  in  their  course  each  divided 
again  and  again  into  finer  filaments,  which  were  connected  with  the  cells  and  with  all  the 
other  elementary  bodies ;  the  granules  and  the  angular  or  elongated  nuclei  filling  up  the 
interspaces  between  those  that  were  oval  or  round  ;  and  thus  contributing  to  form  with  these 
and  the  fibres,  a  close,  uninterrupted,  and  reticular  structure.' 
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be  extricated  from  the  nerve  without  great  distui'bance  or  injury,  it  is  better  to 
remove  a  portion  of  the  nerve  witli  it.  With  regard  to  tlie  trunk  of  the  sciatic 
nerve,  which  supplies  so  great  a  part  of  the  limb,  excision  of  a  portion  of  its  length, 
would  be  attended  with  serious  consequences,  and  therefore  the  operation  ought 
to  be  delayed  considerably.  If,  after  the  excision  has  been  made  for  many  months, 
regeneration  of  the  nerve  occurs,  it  may  become  advisable  to  amputate  the  limb. 

Tubercle. — Dupuytren  and  Cruveilhier  have  spoken  of  tubercle  in  nerves,  but 
there  appears  to  be  no  evidence  to  prove  that  it  is  ever  found  in  this  situation  as  a 
primary  disease ;  although  nerves  ai'e  sometimes  destroyed  by  the  softening  of 
tubercles  in  which  they  are  involved. 

Cancer,  unlike  tubercle,  is  frequently  met  with  in  nerves,  both  as  a  primary  and 
secondary  affection.  The  form  of  the  cancer  is  in  general  either  the  white  medul- 
lary, or  melanosis.  It  may  occur  at  any  part  in  the  course  of  a  nerve,  but  it  is 
mostly  found  near  its  peripheral  extremities.  It  generally  gi'ows  to  a  considerable 
size,  as  in  medullary  cancer  of  the  retina.  As  a  secondary  disease  it  is  communicated 
to  the  nerve  by  a  contiguous  cancerous  growth. 

Dubois,  on  several  occasions,  found  cancerous  gi-owths  in  the  substance  of  nerves 
of  both  the  arms  and  legs.  Moutai'd-Martin  saw  one  on  the  median  nerve,  and  its 
removal  was  followed  by  cancer  of  the  brain.  Dupuytren  removed  one  from  the 
j)osterior  tibial  nerve,  which,  moreover,  presented  a  series  of  nodulations,  like  grape- 
stones.  It  was  the  cause  of  acute  lancinating  pains.  In  another  case  he  found  the 
trifacial  nerve  transformed  into  encephaloid  substance.  Cancerous  growths  have 
been  found,  also,  on  separate  branches  of  the  trifacial,  on  the  spheno-palatine 
ganglion,  on  the  optic  nerves,  and  on  the  phrenic  nerves. 

Cysts.—  -A  tumour  on  nerves  may  consist  of  a  single  cyst  containing  a  gelatinous 
fluid,  or  of  a  larger  mass  of  ordinary  structure  containing  a  number  of  cysts.  ^ 

Hypertrophy  of  nerves,  in  the  proper  sense  of  the  term,  has  no  actual  existence  as 
a  morbid  condition.  It  is  ti'ue,  as  we  have  already  seen,  that  the  inflamed  portion  of 
a  nerve  frequently  increases  considerably  in  size  ;  but  this  increase  is  the  consequence 
of  morbid  products  and  exudations  that  are  poured  into  the  neurilemma  and  con- 
nective tissue  between  its  fibres,  which  instead  of  being  multiplied  or  enlarged, 
sometimes  undergo,  from  compression  and  impaii-ed  nutrition,  decided  wasting  and 
disintegration. 

Atrophy  of  nerves  may  be  either  general  or  local.  General  atrophy  is  found  only 
in  cases  of  extreme  and  protracted  emaciation,  from  defect  of  general  nutrition. 
Local  atrophy  may  be  the  result  of  several  difierent  causes,  viz.,  chronic  inflamma- 
tion, stretching,  compi-ession,  and  even  severe  contusions.  Of  these  the  most  common 
is  compression  caused  by  tumours,  aneuiisms,  enlarged  glands,  &c.  Nerves  of  special 
sense  often  waste  after  loss  or  wasting  of  the  central  organs  to  which  they  belong,  as 
the  optic  nerve  after  wasting  of  the  globe  of  the  eye.  In  some  instances  the  nerve- 
fibres  only  are  implicated,  and  nothing  may  be  left  but  the  neurilemma ;  in  others  the 
neurilemma  itself  is  involved  in  a  gi-eater  or  less  degree.  During  the  process  of 
atrophy,  the  nerve-fibres  become  uneven  \  theii-  white  substance  is  broken,  at  intervals, 
and  sti'ipped  from  their  axis-cylinders  in  masses,  which  again  break  up  into  smaller 
fragments  that  are  mingled  with  fatty  particles.  A  spontaneous  atrophy  of  nerves 
has  been  studied  by  Leber,  Jaccoud,  and  others.  It  has  been  found  chiefly  in  old 
age,  and  in  the  optic  more  frequently  than  in  other  nerves.  No  organic  cause  has 
been  discovered  for  that  special  kind  of  atrophy  in  which  the  nerve-fibres  become 
small,  dry,  rigid,  but  are  othei'wise  almost  normal. 

^  In  the  Museum  of  St.  George's  Hospital  (Ser.  viii.  No.  152)  there  is  a  preparation 
showing  a  cyst  on  the  median  nerve  of  a  patient  who  had  suffered  the  most  excruciating  pain 
in  the  arm. 
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Injuries  of  Nerves. 

Contusions. — The  experimental  researches  of  Tillaux,  Weir  Mitchell,  and  those 
also  of  Arloing  and  Tripier,  have  shown  that  wounds,  producing  a  paralysis  in  con- 
sequence of  a  mere  contusion  of  a  nerve,  do  not  alter,  at  least  at  first,  a  number  of  its 
fibres,  and  that  the  degree  of  paralysis  is  often  due  to  a  temporary  pressure  on  the 
nerve  by  effused  blood.  In  man,  contusion  of  nei'ves  rarely  occurs,  when  the  parts 
(skin,  cellular  tissue,  &c.)  covering  them  have  not  been  lacerated.  Contusions  of 
nerves  are  frequently  followed  very  insidiously  by  the  most  serious  consequences.  If 
the  blow  be  not  very  severe,  the  principal  change  produced  in  the  nerve  is  the  extra- 
vasation of  blood  and  other  fluids  into  the  connective  tissue  between  its  bundles. 
There  is  pain,  numbness,  tingling,  or  foi-mication  in  the  parts  supplied  by  its 
bi'anches,  followed,  in  a  greater  or  less  degree,  by  partial  and  temporary  paralysis,  and 
atrophy  of  the  muscles.  If  the  contusion  be  vei'y  violent,  the  fibres  of  the  nerve  may 
be  lacerated  or  crushed,  and  then  the  atrophy  and  paralysis  are  of  a  much  more 
serious  character,  and  may  follow  the  injury  either  immediately,  or  not  till  after  an 
interval  of  weeks  or  even  months.  As  we  have  already  seen,  tumours  are  liable  to 
form  on  nerves  that  have  been  contused. 

Compression. — Experiments  of  great  value  have  been  made  on  the  efiects  of  com- 
pression of  nerves  by  Vulpian  and  Bastien,  Aug.  Waller  and  Weir  Mitchell.  The 
two  first  of  these  observers,  experimenting  on  themselves,  have  minutely  described 
the  symptoms  taking  place.  Very  hard  pressure  on  a  nerve  of  a  limb  being  con- 
tinued for  a  long  time,  they  found  that  during  a  time  of  from  two  to  ten  minutes, 
there  were  cramps,  with  feelings  of  pricking  and  formication,  and  sensations  of  heat. 
A  period  of  diminution  of  these  effects  was  next  observed,  lasting  from  a  few  seconds 
to  an  hou.r.  Next  appeared  hyperpesthesia,  soon  diminished  and  even  replaced  by 
anaesthesia,  with  pains,  and  especially  a  burning  sensation.  Besides,  to  paralysis  soon 
completed,  succeeded  a  sensation  of  fatigue.  The  compression  having  ceased,  the 
pains  and  morbid  sensations  quickly  disajjpeared ;  but  the  paralysis  and  ansesthesia 
persisted  for  a  variable  time,  after  which  voluntary  movement  became  possible.  A 
little  later,  all  kinds  of  sensibility  excepting  that  to  heat  and  cold  returned.  The 
next  symptoms  were  a  feeling  of  coldness  arising  from  the  periphery  of  the  nerve,  with 
a  sensation  of  weight  rendering  movement  difficult,  and  a  general  mcdaise  (uneasiness) 
increasing  sometimes  to  faintness.  Then  an  exti-eme  excitability  occurred,  and  there 
were  local  spasms,  with  a  reappearance  of  prickly  feelings  and  formication.  Slowly 
the  normal  state  returned.  Aug.  Waller  has  obtained  very  nearly  the  same  effects, 
but  he  has  ascertained  that  paralysis  appears  not  only  in  the  muscles  receiving  fibres 
from  the  compressed  nerve,  but  also  in  some  more  or  less  distant  nerves.  Weir 
Mitchell  agrees  with  Waller.  Some  of  the  symptoms  pi'oduced  in  these  experiments 
appear  not  rarely  in  people  who  have  had  a  pressure  on  a  nerve  from  a  Avrong 
position  of  a  limb  during  sleep,  a  ligature  round  a  finger  or  a  limb,  a  bridle  in  a 
prolonged  ride,  the  handle  of  a  basket,  a  crutch  (Mitchell's  crutch  palsy),  the  forceps 
on  the  head  of  a  foetus,  or  on  the  pelvic  nerves,  the  head  of  a  foetus  on  those  nerA'^es, 
a  vicious  cicatrix,  an  abnoi'mal  callus,  a  displaced  bone  after  a  fracture  or  a  disloca- 
tion, a  tumour,  an  abscess,  &c,  Of  these  causes,  dislocation  of  large  joints,  and  the 
attempts  made  at  reduction,  are  among  the  most  common.  The  effects  are  more 
serious  in  proportion  to  the  length  of  time  before  the  dislocation  is  reduced. 
Sensibility  suflfers  much  less  than  the  power  of  motion.  If  compi-ession  of  a  nerve 
be  severe  and  long  continued,  it  may  give  rise  to  incurable  paralysis  and  wasting  of 
muscles.  When  the  injury  is  not  so  severe,  it  causes  pain  of  a  more  or  less  acute, 
and  more  or  less  constant,  chai'acter,  attended  sometimes  with  a  feeling  of  numbness 
or  tingling.  Nerves  may  be  compressed,  also,  by  aneurisms;  by  tumours  of  different 
kinds,  formed  either  upon  them,  or  in  their  immediate  neighbourhood  ;  by  enlarged 
glands  or  bursee  ;  by  abscesses  ;  by  cancerous  growths ;  by  fsecal  distension  of  the 
rectum  and  sigmoid  flexure  of  the  colon  ;  by  hsemorrhoids,  and  other  causes. 
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Sir  B.  Brodie  relates  tlie  interesting  case  of  a  man  wlio  liad  severe  pain  on  the  inside  of 
his  knee.  No  marks  of  disease  could  he  detected  in  the  joint,  but  in  the  thigh  there  was  an 
aneurism  of  the  femoral  artery.  Sir  E.  Home  applied  a  ligature  round  the  artery  iu  the 
upper  part  of  the  thigh ;  the  tumour  immediately  ceased  to  pulsate,  and  the  pain  in  the  knee 
ceased  also.^  The  remarkable  case  related  by  Morgagni,  of  aneurism  iu  the  right  groin 
pressing  on  the  sciatic  nerve  and  producing  ulceration  with  intense  pain,  has  been  already 
quoted.  Scarpa  also  describes  an  interesting  case  of  aneurism  of  the  abdominal  aorta, 
causing  disorganisation  of  the  lumbar  nerves  and  injury  to  the  anterior  crural  and  obturator 
nerves.- 

Tumours  in  the  immediate  neighbourhood  of  nerves  are  frequently,  by  the  pressure 
which  they  exert,  the  cause  of  as  much  suffering  as  those  which  are  formed  upon 
them. 

Sir  B.  Brodie  mentions  the  case  of  a  gentleman  who  suffered  severe  and  increasing  pain 
in  the  left  leg,  from  the  foot  to  the  knee,  in  the  coiu'se  of  the  peroneal  nerve.  As  the  limb 
presented  no  morbid  appearance,  the  disease  went  by  the  name  of  neuralgia.  After  a  con- 
siderable time  the  patient  died  of  drops}',  and  on  opening  the  abdomen,  a  large  solid  tumour 
was  found  attached  to  the  left  side  of  the  lumbar  vertebrte.  It  was  evident  that  this  tumour 
must  have  pressed  on  the  origin  of  the  sciatic  nerve.^  Mr.  Travers  published  an  interesting 
case  of  compression  of  nerves  by  medullary  tumour  in  the  ham  ;  *  and  Sir  William  Lawrence 
mentions  the  case  of  a  tumour  in  the  forearm  of  a  gentleman,  situated  over  the  course  of  the 
ulnar  nerve,  and  causing  exquisite  pains,  like  electric  shocks,  upAvards  and  downwards,  iu 
the  direction  of  the  nerve.^  Mr.  Morris  has  recorded  a  most  remarkable  case  of  ungovernable 
satyriasis,  excited  apparently  from  pressure  on  the  internal  pudic  nerve  made  by  a  tumour 
that  arose  from  a  blow  on  the  perinjeum." 

Tumours  of  this  description  are  liable  to  be  mistaken  for  neuromata,  or  for  those 
tumours  which  ai'e  foi-med  on  nerves  oi'  in  their  substance ;  but  a  correct  diagnosis 
may  generally  be  made  1)y  moving  the  tumour  in  different  dii-ections.  If  the 
tumour  be  free,  pain  will  be  felt  only  when  it  is  pressed  in  the  direction  of  the 
nerve. 

Enlarged  glands  are  not  unfrequently  the  cause  of  compression  and  distension  of 
nerves;  and  there  is  no  nerve  so  frequently  affected  in  this  way  as  the  facial.  Several 
cases  of  this  description  were  published  by  Sir  Charles  Bell.^ 

Sir  B.  Brodie  mentions  a  case  in  which  '  two  lymphatic  glands,  enlarged  to  the  size  of 
large  walnuts,  were  found  situated  beneath  the  skin,  on  the  anterior  part  of  the  thigh.'  A 
considerable  branch  of  the  lumbar  nerves  lay  over  each  of  these  glands,  being  thus  kept 
stretched  like  strings  of  a  violin  over  its  bridge,  and  giving  rise  to  violent  pain  and  convulsive 
movements  of  the  leg.^ 

The  same  author  mentions  a  case  of  severe  neuralgia  in  the  foot,  caused  by  the  descent 
and  pressure  of  internal  haemorrhoids,  after  each  evacuation  from  the  bowels.^  Romberg 
calls  particular  attention  to  neuralgia  of  the  obturator  nerve  caused  by  crural  hernia,  and  gives 
a  long  but  interesting  case  in  illustration. ^° 

Pain  of  a  very  acute  kind  is  more  often  excited  by  small  interstitial  growths  in 
nerves,  than  by  large  tumours  over  which  the  nerve-fibres  are  stretched ;  for  nerves 
when  submitted  to  a  slow  distension  may  be  stretched  to  a  very  considerable  extent 
without  exciting  any  painful  sensation,  until  they  become  inflamed,  or  their  nutrition 
be  impaired,  when  the  slightest  touch  causes  acute  pain.  It  therefore  seems  highly 
probable  that  the  painful  effects  of  slow  compression  and  distension,  by  whatever 
means  they  may  be  produced,  are  in  many  instances  the  result  of  inflammation  or 
some  peculiar  kinds  of  irritation  vphich  has  been  excited.  When  nerves  are  bruised 
or  otherwise  injured  at  their  exit  from  a  foramen  or  bony  canal,  they  are  very  liable 
to  cause  sufiering,  because  in  the  event  of  inflammatory  swelling,  they  are  sure  to  be 
compressed. 

Laceration  of  nerves  occasionally  takes  place  from  diflierent  kinds  of  causes,  such 

^  Sir  B.  0.  Brodie 's  Wo?-ks,  collected  by  C.  Hawkins,  1865,  vol,  iii.  p.  135. 

^  Treatise  on  Aneurism,  translated  by  Wishart,  p.  99. 

^  Works,  vol.  iii.  p.  135. 

•*  Med.-Chir.  Trans,  vol.  xvii.  p.  389. 

^  Ibid.  6   Trans,  of  Medical  Society  of  London,  vol.  i.  part  i.  p.  174. 

"^  Nervous  System,  appendix;  ^   Works,  vol.  iii.  p.  1 39. 

^  Ibid.^.  141.  1°  Romberg,  Nervous  Diseases  of  Man,  vol.  i.  p.  75, 


186  DISEASES   AND   INJURIES   OF   NERVES. 

as  accidents  by  machines,  heavy  falls,  fractui-es  of  bones,  dislocation  of  joints  and 
attempts  at  reducing  them.  It  is  somewhat  surprising,  that,  except  in  parts  that  ai'e 
vitally  important,  lacei'ation  of  nerves  is  not  followed  by  serious  consequences  so  often 
as  might  be  expected. 

Beclard  has  related  manj^  cases  of  this  description.^  Flaubert  mentions  a  case  iu  which 
the  last  foiu'  nerves  of  the  brachial  plexus  were  torn  from  the  spinal  marrow,  by  violent  exten- 
sion in  attempting  to  reduce  a  dislocation  of  the  shoulder-joint.  The  patient  died  at  the  end 
of  eighteen  days.*  In  St.  George's  Hospital  Museum,^  there  is  a  preparation  showing  the 
anterior  root  of  one  of  the  cervical  nerves  torn  from  the  spinal  cord,  by  dislocation  of  the 
vertebrse  in  a  heavy  fall. 

Ligature  of  nerves.- — It  sometimes  happens  that  in  tying  an  artery  a  nerve  is  acci- 
dentally included  in  the  ligature.  In  certain  cases  this  accident  has  been  followed  by 
severe  local  disturbance,  and  even  by  fatal  effects.  Many  instances  of  tetanus  result- 
ing from  the  same  cause,  after  amputation,  have  been  recorded  by  several  writers. 
When  pain  is  referred  to  the  amputated  limb  along  the  distribution  of  a  pai'ticular 
nerve,  there  is  reason  to  suppose  that  this  nei've  has  been  included  in  a  ligatiue ;  and 
if  on  pulling  at  the  ligatui'e  the  pain  experienced  be  aggravated,  there  can  no  longer 
be  any  doiibt  as  to  its  cause.  Under  these  circumstances,  if  tetanus  or  any  other 
alarming  constitutional  disturbance  be  threatened,  the  ligature  should  be  immediately 
removed. 

Heunen  gives  a  most  interesting  account  of  the  effects  of  ligatures  on  nerves,  in  the  case 
of  a  general  officer  who  suffered  amputation  of  an  arm,  which  was  destroyed  b}'  a  bullet  in 
action.  After  the  occurrence  of  fever  and  extensive  sloughing,  an  attempt  at  clearing  the 
ligatures  was  attended  with  the  most  excruciating  pain.  '  He  has,'  says  Dr.  Hennen,  '  fre- 
quently, after  the  smarting  of  dressing  was  over,  with  great  accurac}''  pointed  out  on  my  arm 
the  course  of  the  internal  cutaneous  nerve,  as  the  site  of  his  ideal  pain  ;  often  he  has  described 
that  of  the  external ;  and  on  one  occasion,  I,  with  utter  astonishment,  had  the  general 
neurology  of  my  arm  and  fingers  traced  by  him.  Once  only  did  I  ever  know  him  to  refer  his 
pain  to  the  sensorium  itself.  On  that  occasion,  from  using  an  artery  forceps  to  the  ligature, 
on  which  the  slide  moved  rather  stiffly,  I  exerted  a  greater  force  than  I  intended.  He  con- 
vulsively put  his  hand  to  the  head,  expressed  a  sense  of  exquisite  pain  in  his  brain,  involuntary 
tears  dropped  from  his  eyes,  a  paralytic  contraction  momentarily  affected  his  mouth,  an 
universal  paleness  spread  over  the  uncovered  part  of  his  body,  and  he  uttered  a  piercing  cry, 
exclaiming  that  the  agonj^  of  his  head  and  mouth  was  insufferable.  The  state  of  collapse  was 
so  great,  that  I  was  obliged  to  send  an  aide-de-camp  instantly  for  volatile  alkali  and  a  glass  of 
Madeira,  by  which  he  was  soon  relieved ;  but  the  painful  sensation,  and  the  prostration  of 
his  strength,  continued  through  the  day^ '  * 

Complete  division  of  werues.— The  effects  of  complete  division,  as  of  other  injuries 
of  nerves,  vaiy  considerably  in  different  individuals,  according  to  peculiarity  of  dia- 
thesis, or  even  in  the  same  individual  at  different  times,  accoi-ding  to  the  state  of  the 
general  health,  and  other  accidental  circumstances.  In  a  healthy  person,  when  the 
external  wound  heals  kindly  by  the  first  iatention,  no  remarkable  pain  or  unusual 
consequences  are  expeilenced.  Both  poi-tions  of  the  divided  nerve  retract  a  little,  and 
their'  extremities,  especially  the  upper  one,  enlarge  and  become  more  vascular,  while 
coagulable  lymph  exudes  around  and  between  them.  In  a  short  time  this  exudation 
becomes  gradually  firmei',  and  is  found  to  contain  cells  and  nuclei,  and  then  fine 
nerve-fibres,  arising  from  the  extremity  of  the  central  portion  of  the  nerve  advancing 
towaids  that  of  the  pei-ipheral  portion,  which,  on  being  separated  from  its  nervous 
centre,  undei^goes  a  gradual  but  rapid  ati'ophy  or  degeneration.  These  newly-formed 
fibres  ai'e  finer  and  greyer  than  those  of  the  central  portion  of  the  divided  nerve,  and 
it  is  not  till  after  a  period  of  some  months  that  they  become  fully  developed.  Ac- 
cording to  Ranvier,  these  fine  new  fibres  descend  into  the  sheaths  of  the  peripheral 
or  atrophied  portion  of  the  nerve ;  but  it  is  a  long  time  before  these  fibres  acquire  the 
normal  size  and  appearance.  The  same  kind  of  reparative  process  takes  place  when  a 
portion  of  a  nerve  has  been  excised,  only  it  occupies  a  longer  period. 

1  Beclard,  apud  Descot,  Affections  locales  cles  Nerfs,  p.  41. 

"  Flaubert,  '  Memoire  sur  plusieurs  cas  de  Luxation,  etc. ' ;  Repert.  yen.  d'Anat.  et  de 
Phys.  patholof/iques,  1827,  vol.  iii.  part  i.  p.  102. 

^  Series  viii.  No.  131.  *  Military  Suryery,  p.  191. 
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When  the  external  wound,  instead  of  healing  kindly  by  the  first  intention, 
becomes  irritable  and  inflamed,  the  ends  of  the  divided  nerve  participate  in  the  in- 
flammation, a,nd  give  rise  to  violent  pain,  spasmodic  conti'action  of  muscles,  and 
other  severe  symptoms.  This  is  what  sometimes  occurs  after  amputation  when  the 
stump  inflames. 

Mr.  Langstaff  has  related  an  exceedingly  interesting  and  instructive  case  of  this  descrip- 
tion.^ After  amputation  at  the  forearm  in  a  female,  the  stump  did  not  unite  favourably, 
and  she  suffered  the  most  distressing  agony,  Avhicli  so  affected  her  health,  that  she  became 
extremely  nervous.  '  There  was  a  constant  state  of  convulsive  action  of  the  muscles  of  the 
stump.  Everything  that  could  be  done  to  improve  her  health  and  relieve  pain  was  fairly 
tried  for  several  months,  without  the  least  good  effect.  Believing  that  a  second  operation  was 
requisite,  Mr  Langstaff  removed  the  arm  above  the  elbow-joiut,  and  previous  to  securing  the 
arteries,  drew  out  each  nerve  to  the  extent  of  half  an  inch  from  the  surface  of  the  stump, 
and  cut  through  them  to  prevent  their  interrupting  the  progress  of  cicatrisation  of  the  inte- 
gumental  parts.  The  patient  was  relieved  of  all  her  painful  sensations,  a  good  stump  was 
made,  and  her  health  improved.  On  examining  the  amputated  part,  the  median,  radial,  and 
ulnar  nerves  Avere  found  remarkably  large.  The  extremities  of  the  two  latter  were  greatly 
increased  by  deposition  of  organised  lymph. 

Sometimes,  after  the  complete  cicatrisation  of  the  external  wound  by  which  a 
nerve  has  been  divided,  the  cicati-ix  becomes  inflamed,  and  the  nerve  participating  in 
the  inflammation  may  give  rise  to  the  most  acute  pain,  particularly  when  the  part  to 
which  it  belongs  is  put  in  motion.  In  other  cases  one  or  both  ends  of  the  divided 
nerve  may  be  involved  in  the  cicatrix  and  be  the  cause  of  most  severe  suffering.  The 
position  of  the  cicatrix  is  sometimes  important,  as  when  it  happens  to  ci-oss  at  a  right 
angle  the  tract  of  a  large  nerve  which  is  so  related  to  it  as  in  certain  positions  of  the 
limb  to  be  pressed  against  it,  causing  pain  and  even  loss    of  motion. 

Incomplete  division  of  nerves  is,  in  general,  productive  of  much  severer  conse- 
quences than  when  the  division  is  complete.  If  nearly  the  whole  thickness  of  the 
nerve  be  divided,  the  free  portions  will  retract  and  put  the  undivided  portion  on  the 
stretch ;  but  except  in  peculiar  constitutions,  undei'  unfavourable  conditions,  or  when 
the  nerve  becomes  inflamed,  this  tension  does  not  in  general  a]jpear  to  give  rise  to 
serious  results,  as  shown  by  many  cases,  among  which  one  of  Sir  Astley  Cooper. ^ 
But  partial  division  of  nerves  occurring  in  persons  of  a  peculiarly  nervous,  irritable, 
or  hysterical  constitution,  is  frequently  a  cause  of  the  most  distressing  local  and  general 
symptoms. 

Punchtres  made  with  different  kinds  'of  pointed  instruments  are  the  most  common 
instances  of  this  species  of  injury  to  nerves.  The  first  symptom  which  ensues  is 
generally  acute  pain  at  the  injured  part,  coming  on  most  frequently  at  the  time  of  the 
accident,  and  darting  along  the  course  of  the  nerves  either  towards  their  perijDheral 
extremities  oi'  in  the  opposite  direction  towai'ds  the  spinal  cord  and  brain.  It  is 
sometimes  periodical  in  its  attacks,  and  attended  with  i-edness,  tingling,  or  more  or 
less  numbness  and  swelling  of  the  part.  Contractions  of  the  limb,  violent  spasms  or 
tremors  of  the  muscles,  trismus,  and  even  epileptiform  convulsions,  are  not  uncom- 
mon, and  in  females  hysterical  excitement  is  a  frequent  consequence.  After  a  time 
if  the  symptoms  continue  severe,  the  spirits  become  depressed,  there  is  more  or  less 
prostration  of  sti-ength,  and,  in  some  cases,  deluium  and  coma  supervene.  The  pain 
is  often  reflected  on  to  other  nerves  with  which  the  injured  nerve  is  connected  only 
through  the  nervous  centres,  and  this  sympathetic  influence  is  sometimes  experienced 
to  a  surprising  and  teiu-ible  extent. 

Mr.  Wardrop  has  related  the  case  of  a  woman  who  pricked  the  forefinger  of  her  right 
hand,  near  the  point,  with  a  gooseberry  thorn.  The  wound  Avas  immediately  followed  by 
great  pain,  SAvelling  and  redness,  which  in  a  few  days  extended  along  the  forefinger  and 
adjoining  phalanx  of  the  middle  finger.  At  the  end  of  three  months  the  pain  and  swelling 
disappeared,  except  from  the  two  first  phalanges  of  the  wounded  finger,  which  remained 
extremely  painful.  The  patient's  general  health  suffered  considerably,  and  she  had  severe 
nervous  paroxysms  two  or  three  times  a  day,  during  which  the  pain  extended  along  the  finger 


1  Medico- Chirur (J.  Trans,  vol.  xvi.  p.  1-10.  '^  Lectures  hy  Tyrrell,  vol.  iii.  p.  171. 
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to  the  back  of  the  hand,  and  between  the  two  bones  of  the  forearm,  darted  through  the 
elbow-joint,  and  up  the  back  of  the  arm  to  the  neck  and  head,  producing  a  sensation  at  the 
roots  of  the  hairs  as  if  they  had  become  erect.  To  these  symptoms  succeeded  dimness  of 
sight,  and  subsequently  the  pain  extended  to  the  stomach,  producing  nausea  and  vomiting. 
She  had  constantly  the  feeling  of  a  lump  in  her  stomach,  and  vomited  after  taking  food  or 
drink.  At  the  end  of  seA'en  months,  three  incisions  were  made  at  the  point  of  the  finger,  but 
they  gave  her  no  relief.     She  was  afterwards  completely  cured  by  amputation  of  the  finger.^ 

A  case  in  which  the  most  violent  eifects  arose  from  the  puncture  of  a  nerve  during  the 
operation  of  l^leeding,  was  related  to  Mr.  Swan  by  Dr.  Wilson  of  Grantham.  The  patient, 
who  was  a  woman,  had  been  bled  by  a  gardener.  On  the  second  day  she  fell  into  strong 
convulsions,  and  some  time  after  became  comatose.  The  median  vein  in  which  she  was  bled 
had  not  healed,  and  was  somewhat  inflained.  An  incision  was  made  just  above  the  orifice 
of  the  vein,  when  the  patient  immediately  cried  out,  'I  am  well ;  I  can  stir  my  arm.' 

Even  fatal  effects  occasionally  follow  the  puncture  of  a  nerve  during  the  operation  of 
bleeding.     Such  a  case  is  recorded  by  Bonetus.- 

Incised  wounds  of  nerves  are  frequently  the  cavise  of  the  same  kind  of  symptoms 
as  those  produced  by  puncture. 

Hamilton  relates  the  interesting  case  of  a  girl,  aged  seventeen,  and  'of  nervous  tempera- 
ment, who,  Avhile  cutting  bread,  wounded  the  septum  between  the  thumb  and  forefinger  of 
the  left  hand.  The  pain  from  the  first  was  very  severe,  became  still  more  so,  and  extended 
to  the  thumb,  forefinger,  back  of  the  hand,  up  the  forearm,  inside  of  the  arm  to  the  axilla, 
shoulder,  and  side  of  the  neck.  These  and  other  symptoms  continued  for  nearly  three  mouths 
after  the  external  wound  had  healed,  when  she  got  a  fright  in  the  street,  and  fell  into  an 
hysterical  fit.  After  two  days  of  hysterical  symptoms,  all  pain  and  swelling  left  the  arm  and 
never  returned.^ 

This  case  is  a  good  illustration  of  the  remarkable  influence  of  hysteria  in  aggra- 
vating the  effects  of  local  injuries,  and  aflbrds  an  example  of  the  singular  manner  in 
which  these  eflfects  are  removed  by  sudden  emotions  of  the  mind.  Sir  B.  Brodie,  who 
paid  so  much  attention  to  this  imj)ortant  subject,"^  justly  observes,  that  when  the 
patients  are  subject  to  hysterical  paroxysms,  sometimes  the  paroxysms  cease  on  the 
appearance  of  the  local  symptoms,  and  sometimes,  on  the  contrary,  a  recurrence  of 
the  former  is  followed  by  an  abatement  of  the  lattei-,  or  by  complete  recovery  from 
them. 

He  mentions  the  case  of  a  young  lady,  who  having  long  suffered  from  hysterical  neuralgia 
of  the  hip-joint  and  thigh,  was  entirely  cured  of  all  her  symptoms  on  being  thrown  from 
a  donkey. 

I  knew  the  case  of  a  girl,  who,  while  suffering  from  complete  hysterical  paraplegia,  jumped 
up  in  a  fright,  on  seeing  a  mouse  run  across  the  room,  and  was  cured  from  that  moment. 

For  an  important  case  of  incised  injury  of  nerves,  of  which  the  following  is  the  substance, 
we  are  again  indebted  to  Mr.  Wardrop.*  A  young  gentleman  cut  the  distal  phalanx  of  the  left 
thumb  obliquely  across  the  radial  side  with  a  gun-flint.  The  wound  readily  healed,  but  on  the 
patient  living  freely,  in  a  few  days  the  thumb  became  painful,  and  although  no  change  in  its 
appearance  could  be  perceived,  and  the  cicatrix  seemed  perfectlj^  natural,  the  pain  extended 
to  the  forefinger,  the  radial  side  of  the  middle  finger,  and  up  the  arm  as  far  as  the  neck  and 
side.  The  pulse  was  frequent  and  tense,  the  face  flushed,  and  the  tongue  white  and  frothy. 
Copious  general  bleeding  gave  almost  immediate  relief.  Thesymjitoms,  however,  returned  and 
yielded  to  another  bleeding,  with  copious  purging.  Tlie  paroxysms  of  pain  were  several  times 
distinctly  produced  by  mental  excitement,  and  on  some  occasions  were  brought  on  by  fairing 
even  a  small  portion  of  animal  food.  The  wounded  thumb,  which  was  at  all  times  painful 
and  extremely  tender  to  the  touch,  was  sometimes  seized  with  paroxysms  of  agonising  pain, 
which  was  no  longer  confined  to  those  fingers  supplied  by  the  radial  nerve,  but  extended 
over  the  whole  hand,  arm,  neck,  and  even  down  the  back.  Mr.  Wardrop  divided  the  injured 
nerve,  with  complete  abatement  of  all  the  symptoms.  The  success,  however,  was  not  perma- 
nent, for  during  several  weeks  after  the  operation,  whenever  he  took  food  of  difficult  diges- 
tion, when  purgatives  did  not  readily  operate,  or  when  his  mind  was  at  all  excited,  the  pain 
attacked  his  hand  and  arm,  sometimes  severely.  After  that  time  he  completely  recovered. 
The  point  of  the  thumb,  however,  always  remained  numb ;  but  whenever  the  patient's 
stomach  was  disordered,  he  felt  pain  in  the  thumb. 


^  Medico- Chirurg.  Trans,  vol.  Aiii.  p.  246.  Sir  B.  Brodie  has  described  a  case  of  the  same 
kind,  occurring  in  a  young  lady  eleven  or  twelve  years  of  age  ( Works,  vol.  iii.  p.  170). 

^  Sepvlchi'etum,  tom,  ii. 

^  Dub.  Med.  Journ.  vol.  xiii.  case  iii.  p.  42. 

^  'On  Local  Nervous  Affections,  and  Local  Hysterical  Affections,'  Woi-ks,  vol.  iii.  p.  133 
et  seq, 

^  Medico- Chirurg.  Trans,  vol.  xii,  p.  205. 
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This  interesting  case  has  several  points  worthy  of  particular  observation.  It 
affords  a  good  example  of  acute  inflammation  excited  in  a  recently  injured  nerve  by 
a  too  early  use  of  the  part  which  it  supplies,  by  an  incautious  mode  of  living,  or  by 
mental  excitement.  We  also  see  not  only  that  the  pain — or  rather  the  irritation 
exciting  the  pain — was  reflected  from  the  injured  nerve  to  other  and  even  distant 
nerves  with  which  it  is  connected  only  through  the  medium  of  the  nervous  centres, 
but  that  even  after  the  connection  of  the  injured  portion  of  the  nerve  with  its 
nervous  centres  had  been  interrupted,  pain  was  still  excited  in  the  other  nerves  by 
accidental  causes.  Indeed,  in  very  severe  or  long-standing  cases  of  traumatic  neu- 
ralgia, there  is  reason  to  believe  that  the  nervous  centres  in  which  the  injured  nerves 
are  implanted,  are  sometimes  secondarily  and  permanently  deranged  or  diseased,  and 
in  this  way  become  the  source  not  only  of  neuralgia,  but  even  of  paralysis  in  other 
and  distant  parts.  This  view,  entertained  by  the  two  writers  of  this  article,  is  also 
held  by  Vulpian,  Hayem,  and  other  observers.  Among  other  cases  that  might  be 
mentioned,  one  important  case  of  complete  division  of  a  nerve,  recorded  by  Mr. 
Swan,  is  in  harmony  with  this  view. 

A  yoi-mg  lady,  aged  twenty-three,  on  December  20,  1822,  wounded  the  ulnar  side  of  the 
second  finger  of  the  left  hand,  near  the  middle  of  the  second  phalanx,  while  cutting  an  orange. 
The  pain  extended  to  the  centre  of  the  left  breast,  and  up  the  left  side  of  the  neck  to  the  face, 
along  the  branches  of  the  facial  portion  of  the  seventh  (?)  nerve.  On  the  sixth  day  after  the 
accident  the  wound  had  entirely  healed,  but  was  extremely  tender.  The  pain  was  excru- 
ciating when  she  attempted  to  move  the  arm  with  the  hand  in  a  state  of  pronation.  When- 
ever she  read,  pain  was  produced  in  the  superciliary  nerves  of  the  last  side,  after  about  five 
minutes.  As  the  patient's  health  was  suffering,  on  January  11,  1823,  Mr.  Swan  divided  the 
digital  nerve  near  the  middle  of  the  first  phalanx.  She  was  immediately  and  completely 
relieved,  and  could  move  her  arm  in  any  direction  without  pain ;  but  as  the  effects  of  the 
operation  were  not  permanent,  on  March  5  the  finger  was  amputated  at  the  joint  between 
the  metacarpal  bone  and  the  first  phalanx,  and  on  examining  it  at  the  original  wound,  a  small 
fibril  of  the  digital  nerve  was  found  divided ;  the  end  of  this  next  the  tip  was  found  incor- 
porated with  the  cicatrix ;  the  other  was  formed  into  a  small  bulb.  At  the  place  of  the  divi- 
sion of  the  nerve  at  the  first  operation,  both  its  extremities  were  incorporated  with  the 
cicatrix,  as  with  those  of  the  dorsal  branch,  which  had  also  been  divided.  Although  her 
local  and  general  symptoms  were  much  relieved  by  the  operation,  she  continued  to  feel  pain 
in  the  hand,  arm,  neck  and  face,  and  about  four  mouths  later  (in  July),  she  began  to  com- 
plain of  her  spine.  About  the  end  of  November  she  coinplained  very  much  of  pain  in  her 
Ijack,  with  tingling  in  her  arms,  and  a  difficulty  of  supporting  herself  erect.  Percussion  along 
the  spine  produced  uneasiness  in  every  part,  and  much  pain  about  the  lower  dorsal  vertebras. 
Some  time  after,  she  was  seized  with  violent  pain  in  the  left  knee,  which  lasted  for  two  or 
three  days.  Pressure  on  each  side  of  the  spinous  processes  of  several  of  the  vertebrae 
produced  pain,  and  percussion  Avith  a  key  made  it  very  severe.  She  had  difficulty  in  voiding 
her  urine.  In  October  1824,  she  complained  of  numbness  and  loss  of  sensation  in  the  left 
hip  and  shoulder,  and  of  pain  at  the  back  of  the  neck,  with  a  feeling  as  if  the  neck  could  not 
support  the  head.  At  the  latter  end  of  the  year  1825,  and  beginning  of  1826,  she  was 
aftected  by  dizziness,  in  fits  of  which  she  fell  down,  but  never  entirely  lost  her  consciousness. 
Her  left  arm  and  leg  were  weaker  than  the  right.  When  the  membrane  lining  the  left 
external  auditory  meatus  was  touched,  cough  was  produced.  Up  to  March  1829,  she  had 
varying  degrees  of  pain  and  wealmess,  soreness  in  the  throat  Avith  an  appearance  of  venous 
congestion,  and  disorder  of  the  digestive  organs,  with  great  tenderness  in  a  spot  about  the 
size  of  half-a-crown  at  the  pit  of  the  stomach.  She  had  also  some  pain  and  swelling  about 
the  uterus  and  vagina.  When  sleeping  on  her  left  side  she  very  frequently  awoke  with  pain 
in  the  amputated  finger.  Tic-douloureux  was  brought  on  by  either  exciting  or  depressing 
emotions,  by  exposure  to  strong  light,  and  by  fits  of  sneezing,  with  which  she  was  frequently 
troubled.  When  Mr.  Swan  last  saw  her  on  October  30,  1833,  she  was  nearly  in  the  same 
state  as  she  had  been  in  for  a  long  time ;  but  we  are  left  in  ignorance  of  the  subsequent 
course  of  the  disease.     The  patient's  father  had  a  paralytic  attack.-' 

Here,  then,  we  have  an  instance  of  very  extensive  neuralgia,  of  incomplete  but 
extensive  paralysis,  and  other  severe  symptoms,  extending  through  a  period  of  ten 
years,  as  the  effects  of  simple  division  of  a  nerve  of  one  of  the  fingers.  That  these 
morbid  symptoms  arose  out  of  some  peculiarity  of  constitution,  there  can  be  no  doubt; 
and  it  seems  highly  probable  that  this  peculiarity  was  of  an  hysterical  character. 

^  Swan,  Diseases,  8,"c,  of  Nerves,  2nd  edit.  p.  129.  Of  this  remarkable  case  we  have  given 
the  briefest  possible  abstract  of  the  most  salient  and  important  points,  but  the  details,  which 
are  very  full,  deserve  attention. 
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The  symptoms  of  the  various  kinds  of  injuries  of  nerves  due  to  a  wound  have 
been  classified  in  the  following  manner  by  "Weir  Mitchell : — 


Ea,rly  symptoms 


J 


Defects  of  mobility  . 


Defects  of  sensibility 


f  Alterations  of  mobility  due 
to 


Later  symptoms 


From  local  or  general  shock. 
From  direct  nerve  wound. 

From  shock. 

From  direct  nerve  wound. 

'  Tonic  sjDasm. 
Tremor. 

-{  Paralysis. 
Joint  diseases. 
Nutritive  affections  of  muscles 


Remote  nutritive 
changes     . '   , 


{Ansesthesia, 
Analgesia. 
Hyperassthesia. 
Causalgia  (burning  pain). 
Neuralgia. 

Atrophic  change  in  the  skin  and  its  appendages,  and  in  the 
muscles;  eczema;  subacute  inflammation  of  joints  causing 
stiffness  and  subluxations;  muscular  contractions;  altered 
secretions. 


Foreign  bodies  embedded  in  a  nerve  or  pressing  against  it  are  often  the  exciting 
cause  of  violent  pains  and  other  symptoms  similar  to  those  which  result  from 
wounds. 

Jeffries  relates  the  case  of  a  girl  who  suffered  from  violent  and  almost  continual  neuralgia 
of  the  face  for  fourteen  years.  A  hard,  pointed  substance  Avas  felt  under  the  skin  of  the  right 
cheek,  and  at  this  point  the  slightest  touch  brought  on  an  attack  of  pain.  An  incision  was 
made,  and  a  triangular  piece  of  a  china  cup  removed,  with  complete  cessation  of  the  neuralgia. 

One  of  the  most  interesting  and  remarkable  cases  of  this  description  is  related  by  Denmark.^ 
A  young  soldier  was  wounded  by  a  musket-hall  wLich  entered  the  triceps  extensor  cubiti, 
and  passed  out  anteriorly  through  the  bend  of  the  arm.  The  wound  soon  healed.  The  man 
was  subsequently  admitted  into  Haslar  Hospital,  with  excessive  pain,  frightful  dreams  and 
startings.  The  forearm  was  always  bent  and  in  the  supine  posture.  The  pain  began  at  the 
extremities  of  the  thumb,  and  all  the  fingers  except  the  little  one,  and  extended  up  the  arm 
to  the  part  wounded.  It  was  a  burning  pain,  and  so  violent  as  to  cause  a  continual  perspira- 
tion from  the  face.  At  his  own  request,  the  arm  was  amputated,  with  immediate  relief,  and 
he  was  discharged  cured  in  three  weeks.  On  examining  the  amputated  arm,  the  radial  nerve 
seemed  to  be  blended  with,  and  intimately  attached  to,  the  wounded  parts,  for  the  space  of 
an  inch.  It  had  itself  been  wounded,  and  at  the  place  of  the  injury,  was  thickened  to  twice 
its  natural  diameter,  and  seemed  as  if  contracted  in  its  length.  On  further  examination, 
Dr.  Denmark  was  surprised  to  find,  in  dividing  the  fibres  on  the  posterior  part  of  the  woimded 
nerve,  that  there  was  a  small  portion  of  the  ball  firmly  embedded  in  it,  which  had  been 
driven  off  by  grazing  the  bone. 

It  is  well  to  remark  about  the  above  case  (Denmark's)  that  there  were  no  con- 
vulsions except  in  the  arms,  although  there  were  most  intense  pains.  It  is  a  wrong 
idea  that  wounds  of  nerves  give  rise  to  general  convulsions  on  account  of  the  pain 
they  inflict.  In  many  other  cases,  with  considerably  less  pain,  there  has  been  general 
convulsions. 

Treatment  of  injuries  of  nerves. — When  an  incised  or  other  open  wound  is  ac- 
companied and  followed  by  very  acute  pain,  by  more  or  less  numbness,  and  by  partial 
or  complete  loss  of  sensation  and  motion  in  the  part  beyond  the  wound,  we  may  con- 
clude that  a  nerve  has  been  either  injured  or  divided.  Under  these  circumstances  it 
is  of  primary  importance  to  remove  all  dirt  or  other  foreign  bodies  that  may  be 
present,  to  promote  healing  by  the  first  intention,  and  enjoin  perfect  rest.  If  these 
precautions  are  not  adopted  and  the  external  wound  inflames,  the  nerve  is  liable  to 

'  Med.-Chirurg,  Trans,  vol.  iv.  p.  48. 
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participate  in  the  inflamtnation,  and  may  then  become  the  source  of  the  violent  and 
distressing  symptoms  already  described.  When  this  is  the  case,  it  may  be  necessary 
to  apply  leeches  to  the  neighbourhood  of  the  wound,  to  use  either  cold  lotions  or 
warm  fomentations  of  poppies,  and  poultices,  and  to  act  briskly  on  the  bowels  by 
means  of  purgatives.  When  the  inflammatory  symptoms  run  high  and  the  constitu- 
tional disturbance  is  considerable,  the  most  decided  benefit  can  be  derived  from  a  com- 
bination of  tartarated  antimony,  opium,  and  hyoscyamus,  given  at  short  intervals, 
the  antimony  being  in  sufiicient  quantity  to  keep  up  a  state  of  gTcat  nausea. 

In  some  cases,  after  all  inflammatory  action  has  svibsided  and  the  external  wound 
has  completely  healed,  painful  and  distressing  symptoms  may  still  persist  at  intervals 
for  a  very  considerable  period ;  and  in  other  cases  where  the  external  wound  has 
healed  at  once  in  the  kindliest  manner  by  the  first  intention,  similar  symptoms  may 
supervene.  Most  of  these  latter  cases  are  females  of  a  more  or  less  hysterical  con- 
stitution. But,  as  we  have  already  seen,  there  are  other  causes  besides  hysteria,  such 
as  pressure,  dragging,  or  inflammation  of  a  cicatrix ;  a  premature  use  of  the  limb — 
that  is,  before  the  nerve  is  sufficiently  repaired  or  united ;  and  while  the  nerve  is  in 
this  state,  it  is  in  some  cases  very  susceptible  of  irritation  by  eri-ors  in  diet,  intem- 
perate habits,  mental  emotions  and  influences  of  the  most  trivial  nature.  One  part 
of  the  treatment  will  of  course  consist  in  avoiding  or  removing  the  exciting  cause,  if 
this  can  be  ascertained.  When  the  cicatrix  presses  on  the  nerve,  active  frictions 
with  modeiate  exercise  of  the  pai't  will  relieve  the  pain.  If  it  be  simply  painful  or 
tender,  the  application  of  belladonna  will  frequently  allay  the  irritation ;  or  if  it 
appears  to  be  inflamed,  the  removal  of  a  little  blood  by  means  of  two  or  three  leeches 
may  be  necessary.  If  pain  and  tenderness  be  experienced  in  the  course  of  the  nerve, 
blistering,  repeated  frictions  with  a  piece  of  ice,  or  superficial  applications  of  the  actual 
cautery,  will  afibrd  relief.  In  cases  of  that  intense  hurning  pain  (W.  Mitchell's 
Ccmsalcjia),  which  is  sometimes  so  agonising,  the  last  of  those  three  means 
is  by  far  the  best.  The  painful  state  of  the  parts  to  which  the  wounded  nerve  is 
distributed  may  be  treated  by  the  local  application  of  anodynes,  such  as  chloroform, 
aconite,  opium,  and*belladonna  ;  but  the  most  efiectual  mode  of  using  most  anodynes 
is  by  subcutaneous  injection,  and  the  best  substances  to  employ  in  that  way  are  atropia 
and  morphia.  Long  ago  one  of  the  writers  (Dr.  B.-S.)  has  used  in  such  cases,  and 
in  many  others,  a  solution  of  those  two  alkaloids  together  (from  -J^  to  i/oth  of  a 
grain  of  atropia,  with  -^  to  ^  of  a  grain  of  morphia).  Mr.  Pearson  ^  has  recorded  a 
very  remarkable  case  of  neuralgia,  which,  after  resisting  every  kind  of  treatment, 
yielded  at  length  to  the  application  of  a  stimulating  embrocation  that  was  rubbed 
into  the  part  for  ten  minutes  twice  or  three  times  a  day.^  In  some  instances  when 
every  other  remedy  has  failed,  the  happiest  effects  have  resulted  from  the  use  of 
mercury  exhibited  for  a  period  sufficiently  long  to  affect  the  gums.  Mr.  Hamilton 
has  recorded  two  cases  of  this  description.^  In  many  instances,  however,  in  which 
this  remedy  has  been  employed,  it  has  completely  failed.  Another  most  valuable 
means  of  treatment  consists  in  applications  of  a  descevxling  constant  current  of  a 
powerful  galvanic  machine. 

In  extreme  cases,  when  all  other  resources  are  exliausted,  it  becomes  a  question 
whether  a  portion  of  the  nerve  should  be  excised,  or  whether  the  member  which  it 
supplies  should  be  amputated.  If  the  constitutional  disturbance  be  of  an  alarming 
character,  there  should  be  no  hesitation  in  at  once  excising  at  least  a  small  portion 
of  the  nerve;  for  these  operations  have  been  frequently  followed  by  an  immediate 
arrest  of  all  the  symptoms,  as  in  a  case  of  Dr.  Wilson's. 

In  a  case  of  contused  thumb  followed  by  violent  symptoms,  Sir  Astley  Cooper  removed 
five-eighths  of  an  inch  of  the  radial  nerve  with  complete  success.  Mr.  Skerwin  relates  the 
case  of  a  servant-maid,  who  suffered  from  the  most  alarming  symptoms  after  the  operation 
of  venesection.     At  the  end  of  a  fortnight  she  was  cured  by  a  deep  incision  above  the 


^  Medico- Chirurg.  Trans,  vol.  viii.  p.  252. 

-  i^  01.  olivse,  5ijss. ;  terebinth,  3Jss.  ;  acid,  sulph.  5jss.  M. 

^  Dublin  Medical  Journal,  vol.  xiii.  pp.  41,  48. 
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cicatrix.^  A  similar  case  Avith  the  same  result  is  recorded  by  Dr.  Watsou.-  Mr.  Earle  excised 
about  half  an  inch  of  the  radial  nerve,  for  punctured  wound  of  the  thumb  followed  by  pain, 
spasm,  temporary  trismus,  &c.,  which  had  lasted  for  two  months.  The  patient  was  soon 
relieved,  and  after  some  mouths  completely  cured. 

In  many  instances  in  which  division  of  the  nerve  has  failed,  amputation  has  been  performed 
with  complete  success,  as  in  a  case  of  Mr.  Wardrop.^  A  still  more  decided  example  is 
recorded  by  Mr.  George  Bell.*'^  A  lady,  twenty-six  years  of  age,  while  cutting  a  loaf  of  bread, 
injured  the  nerve  of  the  thumb,  on  the  radial  side,  The  wound  healed  kindly,  but  was 
followed  by  excruciating  pain  and  other  violent  symptoms.  Two  years  after,  on  two  different 
occasions,  an  incision  was  made  through  the  soft  parts  to  the  bone,  in  the  neighbourhood  of 
the  Avound,  but  with  only  temporary  relief.  Mr.  Bell  removed  the  thumb  at  the  second 
joint,  and  in  five  or  six  weeks  she  was  restored  to  perfect  health. 

However,  in  some  cases,  especially  of  females  of  marked  hysterical  constitution, 
neither  the  division  of  nerves  nor  amputation  is  of  any  permanent  benefit ;  while  in 
others  which  have  resisted  every  kind  of  treatment  except  by  operation,  a  spontaneous 
cure  has  occasionally  been  effected. 

"When  nerves  have  been  contused  or  compressed,  without  becoming  inflamed,  the 
best  kind  of  treatment  consists  of  the  repeated  use  of  exceedingly  hot  fomentations, 
frictions  with  stimulating  embrocations,  and  Faradisation.  But,  if  tendei-ness  and 
pain  be  felt  in  the  course  of  the  injured  portion  of  the  nerve,  it  will  be  necessary  to 
apply  leeches,  cold  lotions,  and  blisters,  and  to  insist  on  perfect  rest. 


Nutritive  and  other  Changes  resulting  from  Injuries  and  Diseases 

OF  Nerves. 

(1)  Changes  chie  to  Injuries  of  Nerves. 

In  the  earlier  part  of  the  present  century  a  few  observers  occasionally  and 
incidentally  noticed  the  morbid  effects  of  injuries  of  nerves  on  the  nutrition  of  certain 
tissues ;  but  it  is  only  within  the  last  twenty  years  that  the  subject  has  been 
systematically  studied.     These  lesions  of  nutrition  consist  chiefly  of — ■ 

(a)  Diminution  of  temperature  in  the  parts  to  which  the  injured  nerve  is 
distributed. 

(b)  Cutaneous  eruptions,  ulcerations,  and  alterations  in  the  colour  and  texture 
of  the  skin,  and  its  appendages. 

(c)  Increase  or  diminution,  and  alterations  in  the  quality,  of  the  secretions  of 
the  skin. 

(d)  Various  alterations  of  joints  and  of  bones. 

(e)  Atrophy  and  contraction  of  muscles  supplied  by  the  injured  nerve. 

(a)  The  effects  of  injuries  of  nerves  and  of  nerve-centres  on  the  temj^erature  of 
paralysed  pai'ts  was  well  investigated  in  the  early  part  of  this  century  by  several 
English  observers,  particularly  by  Earle  and  Yelloly. 

Earle  excised  a  portion  of  the  ulnar  nerve  of  a  girl  for  severe  neuralgia,  and  five  jenrs 
after  he  found  the  temperature  of  the  paralysed  parts  decidedly  diminished.  He  also  found 
that  they  were  unable  to  resist  the  injurious  effects  of  cold.  Frosty  weather  produced 
blistering  and  ulceration  of  the  little  finger.  Yelloly  mentions  a  case  of  anesthesia,  in  which 
similar  effects  were  produced  by  Avarmth. 

Mr.  Jonathan  Hutchinson,  in  a  valuable  and  interesting  article  on  '  Injuries  to 
Nerve-trunks,'  observes  that  the  parts  paralysed  by  division  of  the  nerve  which 
supplied  them,  could  never,  even  in  the  warmest  temperatirre,  be  raised  to  that  of 
adjacent,  unjoaralysed  parts.  '  Nor  does  even  the  existence  of  active  inflammation 
raise  the  part  to  the  normal  standard,  although  it  much  increases  it.'  '  It  would 
appear,  therefore,  that  while  a  paralysed  part  can  be  cooled  to  almost  any  extent,  it 

'  Duncan's  Medical  Commentaries,  vol.  iv. 
^  Medical  Communications,  vol.  ii.  p.  251. 
^  Medico-Chirurg.  Trans,  vol.  viii.  p.  246. 
*  Edinhurc/h  Journal  of  Medical  Science. 
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cannot  be  raised  by  artificial  heat  beyond  a  certain  point,  and  that  point  much  below 
the  maximum  of  its  uninjured  counterpart.'  One  of  the  writers  (Dr.  B.-S.)  has 
published  a  case  showing  that  even  twenty  years  after  an  injury  to  a  nerve,  the 
temperature  of  the  parts  to  which  it  is  distributed  may  remain  permanently 
diminished.' 

(6)  Rombei'g,  more  than  thirty  years  ago,  very  clearly  described  some  of  the  most 
important  nutritive  changes  that  the  skin  and  its  appendages  undergo,  in  certain 
cases  of  nerve-lesions.  He  attributed  these  changes  to  the  cessation  of  proper  supply 
of  nerve  influence.  This  view  has  been  contested  by  one  of  the  writers  (Dr.  B.-S.), 
who  has  tried  to  show  that  the  mere  cessation  of  nerve  action  is  not  sufficient  to 
produce  any  of  the  various  alterations  of  nutrition  of  the  skin  which  are  observed  in 
cases  of  nerve  injuries.  He  has  shown  that  some  irritation  of  incompletely  divided 
nerves,  acting  in  a  direct  centrifugal  way  or  by  a  reflex  action,  is  the  great  cause  of 
nuti'itive  and  secretory  changes  after  nerve  wounds.  Piofessor  Charcot  agrees  with 
him  almost  entii-ely  on  those  points,  and  we  cannoc  do  better  than  refer  the  reader 
to  the  elaborate  discussion  of  this  great  physiological  and  pathological  question,  which 
will  be  found  in  the  first  volume  of  lectures  of  that  able  physician. ^  The  following 
facts  show  the  variety  of  nutritive  changes  produced  by  an  injury  to  nerves. 

Romberg  mentions  a  case  of  DieSenbach's,  in  which  there  had  been  violent  pain  for  ten 
years  in  the  right  foot.  On  the  outer  and  posterior  side  of  the  thigh,  near  its  middle,  there 
was  a  tumour  about  five  inches  in  circumference,  which  was  also  painful,  and,  when  pressed, 
augmented  the  pain  in  the  foot.  The  tumour  was  removed,  and  Romberg  saw  the  patient 
two  weeks  after.  There  was  complete  anaesthesia  in  the  part  supphed  by  the  peronaeus  and 
tibialis  nerves.  The  muscles  of  the  leg  and  foot  were  paralysed.  Ulceration  appeared  early 
in  the  heel.  Soon  after,  the  nails  exfoliated.  At  the  end  of  three  years,  Romberg  saw  the 
patient  again.  She  rested  on  the  external  edge  of  the  right  foot,  which  thus  presented  the 
appearance  of  varus.  Further  ulceration  ensued,  with  necrosed  hone,  and  desquamation  of 
the  epidermis,  like  psoriasis,  the  colour  of  the  skin  being  dark  red  and  shining.^  Hamilton 
relates  a  case  of  Mr.  Orampton's,  in  which  puncture  of  the  musculo-cutaneous  nerve  during 
the  operation  of  blood-letting  was  followed  by  the  most  severe  neuralgia  and  other  symptoms, 
and  the  wounded  arm  became  covered  icith  hair.^  Larrey  mentions  the  case  of  a  soldier  who 
received  a  kick  frora  a  horse  over  the  right  eyebrow.  The  frontal  sinus  was  fractured,  and 
after  some  days,  cutaneous  hypersesthesia  and  tetanic  symptoms  of  the  same  side  supervened. 
To  Larrey's  great  surprise,  the  hair  and  moustaches  of  the  injured  side  bristled  up  and  became 
exquisitely  tender  to  the  slightest  touch.  About  a  year  later  the  nails  became  ragged  and 
rough,  and  fell  oft'.*  Similar  effects  were  observed  by  Bellingeri  from  a  contused  wound 
above  the  supra-orbital  foramen.  The  hair  on  the  injured  side  not  only  became  stiffer,  but 
grew  with  much  greater  rapidity."^  Pouteau  records  a  remarkably  interesting  case,  with 
symptoms  similar  to  those  of  Larrey  and  Bellingeri,  and  resulting  from  a  contused  wound  of 
the  supra-orbital  nerve. ^  In  a  youn":  lady,  who  came  to  Dr.  L.  Clarke  with  protracted  neuralgia 
of  a  circumscribed  portion  of  the  scalp,  the  hair  over  the  painful  part  was  not  only  coarser  and 
stiS'er,  but  perfectly  white.  Reading,  or  playing  the  piano  for  a  few  minutes  only,  brought 
on  the  most  insupportable  and  indescribable  feelings,  radiating  as  it  were  from  the  aftected 
part.  In  a  case  of  temporal  neuralgia  mentioned  by  Trousseau,  the  hair  on  the  affected  side 
turned  white,  and  acquired  considerable  stiffness  in  a  very  short  time. 

With  regard  to  cutaneous  eruptions  resulting  from  injuries  of  nerves,  numerous 
interesting  observations,  besides  the  one  already  quoted  from  Romberg,  have  been  re- 
corded by  Rayer,**  Earle,^  Roiiget,'"  Oppolzer,'  •  Charcot,'"-^  Raynaud,'^  Kuhl,'-*  Thomas,'^ 

^   The  American  Archives  of  Scientific  and  Practical  Medicine,  New  York,  1873,  p.  58. 
~  Lectures  on  the  Diseases  of  the  Nervous  System.     Translated  by  Dr.  Sigerson,  and  pub- 
lished by  the  Sydenham  Society,  London,  1877. 

3  Romberg,  Nervous  Diseases  of  Man,  vol.  i.  p.  205. 

■*  Dublin  Med.  Journal,  1838,  vol.  xiii.  p.  46.  ^   Clin.  Chirur(j.  tome  i,  p.  200. 

^  Archiv.  gen.  de  Med.  1835,  tome  vii. 

^   (Euwes  posthumes,  tome  ii.  p.  92,  obs.  iii. 

**   Traite  des  Maladies  de  la  Peau,  1822,  tome  ii. 

"  Medico- Chii-ur if.  Trans,  vol.  vii.  ^°  Journal  de  Physiologic,  1859. 

^^  Allgemeine  TViener  medicinische  Zeitung,  No.  48,  Nov.  1866. 

'-  Journal  de  Physioloqie,  1859,  ax\A  Archives  de  Physiol.,  1868. 

13   These  de  Paris,  1862. 

'^  Apud  Samuel,  Die  trophischen  Nerven,  p.  189. 

1^  Archiv  tier  Heiikunde,  1866,  p.  153. 
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Paget,'  Brodie,^  Butruille,^  Mayet/  Leloir,^  and  othei^s.  These  cutaneous  affections 
have  been  shown  to  consist  chiefly  of  erythema,  and  of  vesicular  eruptions  allied  to 
eczema,  erysipelas,  and  herpes.  Sir  James  Paget  has  given  an  excellent  description 
of  the  erythema  observed  in  cases  of  injured  nerves.  'In  well-marked  cases,'  he 
says,  '  the  fingers  which  are  affected  are  usually  tapering,  smooth,  hairless,  almost 
void  of  wrinkles,  glossy,  pink  or  ruddy,  or  blotched,  as  if  with  permanent  chilblains. 
They  are  commonly  also  very  painful,  especially  on  motion,  and  pain  often  extends 
from  them  up  the  arm.'  We  will  refer  for  this  pai-t  of  our  subject,  as  also  for  any 
kind  of  alteration  due  to  the  nervous  system,  to  the  admirable  dissertation  of  Dr. 
X.  Arnozan.^ 

It  is  to  Drs.  Mitchell,  Morehouse,  and  Keen,  of  the  United  States,  that  we  owe 
the  most  precise  account  of  the  different  morbid  changes  in  the  skin,  and  other 
tissues,  resulting  from  particular  injuries  of  nerves.'  They  have  shown  that  the 
changes  in  the  skin  which  follow  wounds  of  nerve-trunks  arc  of  two  kinds.  The . 
first  is  the  result  of  entire,  division  of  the  nei'ves  of  the  part,  with  palsy  of  the  whole 
limb.  In  most  instances  there  is  early  oedema  of  the  part.  The  skin  thickens  and 
dries ;  the  epithelium  hangs  in  patches  here  and  there,  and  is  yellow  and  even  pale- 
brown.  These  peculiarities,  however,  are  partly  the  consequence  of  mere  disuse. 
But  the  nails  become  cvirved  as  in  tubercular  disease. 

The  second  kind  of  pathological  change  is  the  result  of  only  partial  division  of 
the  nerve.  The  skin  is  deep  red  or  mottled,  or  red  and  pale  in  patches.  The  cuticle 
seems  partially  lost,  so  that  the  cutis  is  exposed  in  places.  The  subcuticular  tissues 
are  nearly  always  shrunken.  The  surface  of  all  the  affected  parts  is  glossy,  generally 
devoid  of  wrinkles,  and  perfectly  free  from  hair.  Sometimes  the  fingers  are  dotted 
with  islets  of  thin  and  red  and  glossy  skin.  This  glossy  appearance  of  the  skin  is 
always  accompanied  by  pain,  generally  of  a  burning  chaiuctei'.^  *No  particular 
time  can  be  named  as  the  period  at  which  these  changes  in  nutrition  first  show 
themselves.  This  alone  can  be  said,  that  they  do  not  belong  to  cases  of  complete 
destruction  of  the  nerves.  They  may  begin  within  a  few  days,  or  at  any  later  date ; 
but  usually  they  arise  while  the  wound  is  healing.' 

If  the  nerves  of  the  hand  be  injured,  the  hair,  after  some  months,  disappears 
from  the  affected  fingers,  and  the  nails  undergo  remarkable  alterations.  These 
alterations  consist  of  a  curve  in  theii-  long  axes,  aia  extreme  lateral  arching,  and 
sometimes  a  thickening  of  the  cutis  beneath  their  extremities.  In  other  instances 
the  skin  at  that  end  of  the  nail  next  the  third  finger-joint  becomes  retracted,  leaving 
the  sensitive  matrix  pai'tly  exposed.  At  the  same  time  the  upper  line  of  union  of 
skin  and  nail  retracts  into  or  vender  the  latter  part,  and  in  place  of  a  smooth  edge  is 
seen  through  the  nail  as  a  ragged  and  notched  boi-der.  '  No  deformity  of  the  nails 
in  tubercle  at  all  approaches  that  which  nerve-wounds  occasion.  Indeed,  we  think 
it  would  be  possible  for  one  familiar  with  these  cases  to  diagnose  the  existence  of 
nerve-lesion  from  the  form  of  these  pi'otuberant  and  oddly-curved  nails.'  When  the 
nails  of  the  toes  have  been  attacked,  the  curving  is  as  marked,  but  a  distressing 
ulceration  is  apt  to  occur  at  their  angles,  and  to  bi-eak  out  again  and  again.  The 
best  remedy  then  is  excision  of  the  outer  edge  of  the  nail,  matrix  and  all.^ 

In  a  case  mentioned  by  Mr.  Jonathan  Hvxtchinson  of  division  of  the  ulnar  nerve, 
the  nail  of  the  little  fingei',  about  two  months  after  the  accident,  came  off  together 
with  the  skin,  '  like  the  end  of  a  glove.'  It  grew  again,  but  not  to  more  than  half 
its  original  size."*     A  similar  case  has  been  published  by  Dr.  Hayem.'^ 

Among  the  morbid  effects  following   a  nerve-lesion  one  of  the  most  frequent 

^  Medical  Times  and  Gazette,  1864. 

2   Works,  vol.  iii.  '  Local  Nervous  Affections.'    ^  Du  mal  per  for  ant.     These.     Paris,  1878. 
*  Mayet,  Gazette  medicale  de  Lyon,  186y. 

"  Leloir,  Comptes  rendus  de  la  Soc.  de  Biolngie.     Fevrier,  1880. 

"  Arnozan,  Des  lesions  trophiques  consecutives  nux  maladies  du  systhne  nerveux.  Paris, 
1880. 

^   Gunshot  Wounds  and  other  Injuries  of  Neroes.     Philadelphia,  18GJ.  ^  Page  80. 

0  Page  82.  '     lo  London  Hospital  Repo7'ts,  vol.  iii.  p.  ^08. 

"  Hayein,  Archives  de  Physiol.  No.  2,  1878. 
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is  oedema.  The  experiments  of  Ranvier,  of  Boddaert,  and  of  one  of  the  writers 
(Dr.  B.-S.),  have  shown  how  great  is  the  share  of  a  vaso-motor  paralysis  in  such 
cases.  1 

Another  important  effect  of  nerve-lesion  is  the  production  of  an  ulcer  or  of  a 
slough.  One  of  the  writers  (Dr.  B.-S.)  has  maintained  that  such  alterations  are 
effects  of  considerable  irritation  of  the  nervous  centres  or  of  nerves,  and  cannot  be 
the  result  of  a  mere  vaso-motor  paralysis. 

(c)  Alteration  of  secretions  after  injury  of  nerves. — We  have  already  seen  that 
after  the  nerves  of  a  limb  have  been  completely  divided,  the  skin  is  generally  dry ; 
but  injuries  of  nerves  without  complete  section  modify  the  secretions  in  regard  both 
to  quality  and  quantity.  The  secretion  is  generally  abundant,  and  sometimes 
intensely  acid,  so  that  an  odour  like  vinegar  can  be  smelt  in  the  neighbourhood  of 
the  patient.  In  one  instance  the  odour  of  the  sweat  was  '  disgustingly  heavy,'  and 
resembled  the  smell  from  a  bad  drain.^ 

{d)  Various  alterations  of  joints  and  of  bones. — In  the  second  edition  of  this  work 
one  of  the  writers  (Dr.  L.  C.)  called  attention  to  a  peculiar  affection,  particularly 
interesting  to  surgeons,  and  consisting  chiefly  in  a  periodical  SAvelling  of  joints,  the 
result  of  both  idiopathic  neuritis  and  traumatic  afiections  of  nerves.  It  so  closely 
resembles  ordinary  rheumatism  or  gout  that  it  is  not  easy  to  point  out  the  distin- 
guishing characters  of  the  two  kinds  of  disease.  Remak  calls  it  arthritis  spuria."^ 
Dr.  J.  K.  Mitchell  has  recorded  some  very  intei-esting  cases  of  this  affection,  in  the 
Avierican  Journal  of  the  Medical  Sciences  (1831,  vol.  viii.).  It  may  occur  at  any 
time  after  the  first  few  days  of  injuiy  to  a  nerve,  and  may  attack  any  articulation,  or 
all  the  articulations  of  a  member.  Once  fully  established,  it  keeps  the  joints  stiff 
and  sore  for  weeks  or  months.  When  the  acute  stage  is  past,  the  tissues  about  the 
articulations  become  hard,  and  partial  anchylosis  resvilts.  Of  all  the  agencies  Avhich 
impede  movement,  it  is  the  most  difficult  to  relieve. 

Since  the  researches  of  Moritz  Schiff,  according  to  which  bones  in  paralysed  parts 
become  atrophied  only  from  rest,  while,  on  the  contrary,  they  become  larger,  i.e. 
hypei'trophied  from  the  effect  of  a  vaso-motor  paralysis,  many  clinical  facts  have 
shown  that  an  atrophy  of  bone  may  be  due  to  an  irritation  of  nerves,  and  that  hyper- 
trophy does  not  always  result  from  a  vaso-motor  paralysis.  We  will  refer  to  the 
jjapers  of  Avezou,  Bouchut,  Yirchow,  Henrot,  Weir  Mitchell,  and  others,  quoted  by 
Arnozan,'*  and  Dr.  J.  W.  Ogle.-'' 

(e)  Atrophy  and  contraction  of  micscles  from  injury  of  nerves  has  been  carefully 
investigated  by  Dr.  Duchenne,  de  Boulogne.  There  is  always  in  man,  after  a  time, 
at  least  some  atrophy  of  the  various  muscles  to  which  is  distributed  a  divided  nerve. 
In  animals  it  is  not  constantly  so,  as  one  of  the  writers  (Dr.  B.-S.)  found  long  ago,  as 
in  one  case  of  extirpation  and  no  i-eproduction  of  the  facial  nerve  there  was  no  trace 
of  muscular  atrophy  in  the  facial  muscles.  The  difference  lies  probably  in  this  fact, 
that  the  facial  nerve  in  some  animals  does  not  contain  the  vaso-motor  nerve-fibi'es  of 
the  facial  muscles,  while  in  man  the  motor  and  the  vaso-motor  nerves  are  in  the 
same  trunk.  There  is  no  question  that  in  partial  division  or  injury  of  a  nerve,  there 
is  usually  much  more  rapid  atrophy  of  muscles  than  after  a  complete  section.  Then 
a  whole  group  of  muscles  may  be  affected,  or  only  part  of  a  group  j  a  single  muscle 
only,  or  even  only  part  of  a  muscle,  which,  moreover,  may  be  affected  in  either  a 
lateral  or  a  longitudinal  direction.  So  soon  as  the  muscular  fibres  begin  to  suffer  in 
nutrition,  their  tension  or  tonicity  diminishes ;  they  become  softer,  more  flabby  or 
relaxed.  Sooner  or  later  they  begin  to  waste,  and  after  a  time,  in  many  instances, 
they  acquire  a  kind  of  morbid  tension,  and  contract  or  shorten  permanently  to  a 
greater  or  less  extent,  caiising  a  variety  of  deformities,  alterations  in  the  form  of  the 
joints,  and  loss  of  natural  movement.  This  morbid  tension,  however,  is  not  always 
in  proportion  to  the  degree  of  atrophy,  for  in  some  instances  the  wasting  is  slight 

^  Arnozan,  loc.  cit.  p.  115.  ^  Mitchell,  Morehouse,  and  Keen,  op.  cit.  p.  80. 

^  Allr/.  med.  cent.  Zeitung,  Berlin,  ]86y.  '  Ueber  den  Einfluss  des  Nerven-systems  auf 
Krankheiten  der  Knocheu  und  der  Geleiiken.' 

*  Loc.  cit.  p.  &7.  ^  St.  Georges  Hospital  Reports,  1871. 
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while  the  muscular  contraction  is  extreme,  Moreover,  a  muscle  may  become 
shortened  from  paralysis  of  its  opponent,  and  this  condition  must  be  distinguished 
from  the  shortening  which  is  due  to  atrophy. 

Early  loss  of  tone  in  a  muscle,  from  injury  of  its  nerves,  is  a  bad  sign.  Rapid 
diminution  of  size  and  contraction,  when  due  to  nutritive  changes,  is  still  worse. 
All  these  changes  are  ominous  of  ultimate  deformities  and  permanent  loss  of  power.' 
In  the  diagnosis  and  prognosis,  no  less  than  in  the  treatment  of  injuries  to  nerves 
and  their  consequences,  electricity  plays  a  most  important  part ;  and  for  its  first  ap- 
plication to  these  purposes,  we  are  chiefly  indebted  to  Dr.  Duchenne  (de  Boulogne). 
The  property  of  contracting  lander  the  influence  of  electricity  he  calls  electro-muscular, 
contractility.  Duchenne  has  laid  down  as  a  law  that  the  persistence  of  this  property 
is  not  necessary  for  the  exercise  of  voluntary  movements.^  In  the  last  edition  of  his 
great  work  (1872,  p.  372),  howevei',  he  says  that  the  electro-muscular  contractility 
always  returns  soon  in  paralysed  muscles  recovering  the  power  to  act  under  the 
stimulation  of  the  will.  On  the  other  hand,  muscles  that  are  partially  or  completely 
paralysed,  with  regard  to  the  ivill,  may  sometimes  retain  their  normal  degree  of 
electro-muscular  contractility ;  while  in  certain  cases,  muscles  which  have  lost,  to  a 
very  vinequal  degree,  the  power  of  contracting  under  the  stimulus  of  electricity,  may 
seem  to  be  all  equally  paralysed  as  regai'ds  the  ivilL  There  is  another  remarkable 
and  important  practical  point  to  be  remembered,  viz.,  that  although  the  retention  of 
electro-muscular  contractility  is  not  absolutely  necessary  for  the  exercise  of  voluntary 
contraction,  yet  that  whenever  it  is  lost,  or  even  impaired,  the  prognosis  is  unfavour- 
able in  reference  to  the  return  of  voluntary  control,  and  indicates  that  the  affected 
muscles  will  suffer  in  their  nutrition  and  become  atrophied.  It  is  curious,  however, 
and  very  important,  that  notwithstanding  the  loss  of  electro-muscular  contractility, 
the  thera.peutical  power  of  Faradisation  may  still  exei-cise  its  influence  on  the  pai-a- 
lysed  muscles. 

Different  forms  of  paralysis  which  depend  on  traumatic  affections  of  nerves,  and 
which  may  appear  to  be  exactly  alike — which  cannot,  indeed,  be  distinguished  from 
each  other  by  the  ordinary  modes  of  diagnosis — may  nevertheless  differ  essentially 
fi'om  each  other  with  regard  to  their  progi-ess,  theii-  gravity,  or  their  termination. 
The  electi-o-muscular  test  alone  enables  us  to  discriminate  those  cases  in  which 
muscles  will  remain  paralysed  and  become  atrophied  in  the  course  of  a  few  months, 
from  other  cases  in  which  it  may  be  predicted  with  certainty  that  the  paralysis, 
without  atrophy  of  the  muscles,  will  disappeai-,  either  spontaneously  or  by  means  of 
Fai'adisation. 

In  paralysis  resulting  from  cerebral  disease,  the  electro-muscular  contractility 
usually  remains  unaffected,  and  therefore  Faradisation  is  of  gi-eat  importance  in  the 
differential  diagnosis  of  paralysis  which  follows  injuiies  of  nerves  oi-  affections  of  the 
spinal  cord. 

Treatment.- — For  restoring  the  paralysed  and  wasted  muscles  to  their  oiiginal 
condition,  electricity  is  unquestionably  the  most  iuijjoitant  agent.  It  should  be 
employed  daily  for  at  least  ten  or  fifteen  minutes,  and  each  mviscle  should  be  sepa- 
rately Faradised.  The  pei-iod  when  the  treatment  by  electricity  should  commence 
must  vary  according  to  the  peculiarities  of  the  case.  If  the  electro-muscular  con- 
tiuctility  lemain  intact.  Faradisation  should  be  employed  as  soon  as  possible.  But 
when  this  property  is  lost — that  is,  when  the  nerve-influence  is  no  longer  supplied 
to  the  muscles,  and  more  particularly  when  the  muscular  sensibility  is  impaiied — - 
the  treatment  by  electricity  is  of  no  service,  and  should  not  be  employed  until  some 
months  after  the  injury,  or  until  there  is  good  reason  to  believe  that  the  nerve- lesion 
is  repaired.  In  addition  to  electricity,  dry- cupping  of  a  whole  limb  by  JunodJs  boot, 
dry  heat  after  applications  of  ice,  frictions  in  the  direction  of  the  venous  cvirrent, 
and  shampooing  should  be  employed,  with  passive  motion,  to  be  followed  by  frequent 
voluntary  exercise  of  the  muscles,  as  soon  as  voluntary  control  is  in  any  degi'ee  re- 
stored.    The  douche  is  often  of  gi-eat  service,  particularly  if  hot  and  cold  water  be 

^  Mitcbell,  Morehouse,  and  Keen,  Gunshot  Wounds,  1864,  p.  120. 
-  De  P electrisation  localisee,  2'"^  ed.  Paris,  18(31,  p.  3^0. 
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alternately  used.  Care  should  be  taken  to  preserve  warmth  in  the  affected  part. 
When  flexion  or  extension  of  a  limb  occurs  in  consequence  of  contracted  muscles, 
splints,  bandages,  and  other  apparatus  will  be  necessary.  If  there  is  the  evidence 
of  neuritis,  a  descending  constant  galvanic  current,  or  the  actual  cautery,  or  both, 
shovild  be  used  (see  ante,  Treatment  of  Neuritis). 

When  the  effects  of  the  nerve-lesion  are  aggravated  or  prolonged  by  some 
peculiar  diathesis,  or  when  the  health  of  the  patient  is  sufiering  from  severe  pain 
and  want  of  sleep,  general  as  well  as  local  treatment  must  be  adopted.  Narcotics, 
iron  and  quinine,  cod-liver  oil,  and  phosphorus  are  the  most  worthy  of  recommenda- 
tion. The  hypodermic  method  is  the  best  mode  of  administering  narcotics.  The 
combined  use  of  morphia  and  atropia  should  be  preferred  to  that  of  either  of  these 
alkaloids  alone. 

(2)  Changes  due  to  Idiopathic  Affections  of  Nerves. 

Although  traumatic  lesions  of  nerves  give  rise  to  the  most  serious  nutritive 
changes  in  the  tissues  to  which  those  nerves  are  distributed,  it  is  not  uncommon  to 
find  that  idiopathic  affections  of  nerves  are  followed  by  changes  of  a  similar  nature. 

The  principal  alterations  in  the  nutrition  of  the  skin  resulting  from  idiopathic 
neuritis  and  neuralgia  are  manifested  in  the  form  of  herpetic  eruptions.  Rayer,  we 
believe,  was  the  first  to  point  to  neui^lgia  as  the  cause  of  these  eruptions,  while 
other  writers,  including  even  Valleix  and  Cazenave,  regarded  the  neuralgia  as  a 
consequence  of  the  cutaneous  affection.  Rayer's  opinion,  however,  has  been  fully 
confirmed  by  subsequent  observation.  The  pain  is  frequently  found  to  precede  the 
eruption,  while  the  latter  is  sometimes  seen  to  follow  the  course  of  the  affected 
nerve. 

Barensprung  has  recorded  a  very  valuable  case,  to  which  we  have  already  alluded,  and 
which  proves  in  the  most  convincing  manner,  the  close  relation  between  idiopathic  inflamma- 
tion of  nerves  and  herpes  zoster.  The  patient  was  a  child  one  year  old.  The  eruption 
extended  round  one  side  of  the  thorax  from  the  sixth  to  the  ninth  rib,  and  after  death,  which 
resulted  from  tubercular  disease,  the  roots  of  the  sixth,  seventh,  and  eighth  intercostal  nerves, 
but  especially  the  seventh,  were  increased  in  size  and  of  a  red  colom-,  in  consequence  of  the 
presence  of  enlarged  and  tortuous  vessels  in  the  neurilemma.  The  diameter  of  the  seventh 
intercostal  exceeded  by  more  than  one-half  that  of  the  flfth  or  the  ninth.  The  corresponding 
intervertebral  ganglia  were  firmly  adherent  to  the  intervertebral  canal ;  their  connective 
tissue  presented  an  inflammatory  redness,  and  they  were  decidedly  increased  in  size.^ 

MM.  Charcot  and  Ootard  have  related  the  equally  interesting  case  of  a  woman,  aged 
seventy-eight,  from  whom  a  cancer  of  the  right  breast  was  removed  in  August  1865.  In 
C'ctober  of  the  same  year,  she  complained  of  sharp  pains  in  the  right  shoulder,  and  in  the 
right  half  of  the  neck.  These  pains  were  continuous,  but  increased  in  the  severitj^  at  inter- 
vals, during  which  the  patient  appeared  to  suffer  the  most  acute  pain.  About  December  15 
of  the  same  year  an  herpetic  eruption  made  its  appearance  over  the  whole  right  half  of  the 
neck,  limited  exactly,  both  before  and  behind,  to  the  median  line.  The  eruption  occupied  all 
the  other  parts  of  the  skin  which  are  supplied  by  branches  of  the  cervical  plexus  on  the  right 
side,  but  was  not  followed  by  any  diminution  of  pain.  The  patient  died  on  December  26, 
after  symptoms  of  effusion  into  the  pleura  on  both  sides.  On  post-mortem  examination  it  was 
found  that  while  both  the  anterior  and  posterior  roots  of  the  spinal  nerves  in  the  cervical 
region  were  perfectly  healthy,  the  intervertebral  ganglia,  as  well  as  the  compound  tracks 
formed  by  the  union  of  the  two  roots,  presented  a  slight  tumefaction,  and  a  vascularity 
which  was  manifested  by  a  bright  red  colour.  The  difference  was  striking  when  the  corre- 
sponding parts  on  both  sides  were  examined.- 

Among  the  most  remarkable  cases  of  neuritis  giving  rise  to  herpetic  eruptions  of  the  skin 
are  those  which  M.  Leudet,  of  the  Hotel-Dieu  of  Rouen,  has  shown  to  be  caused  by  the 
inhalation  of  carbonic  acid. 

When  the  symptoms  of  asphyxia  have  subsided,  it  is  not  uncommon,  after  a 
variable  number  of  days,  to  find  certain  disorders  both  of  sensibility  and  motion. 
The  lower  extremities  are  the  parts  which  are  usually  affected,  although  different 
parts  of  the  nervous  system  are  sometimes  involved.  In  one  case,  which  proved 
fatal,  M.  Leudet  found  the  right  sciatic  nerve  at  least  one-third  thicker  than  the 
left ;  its  neurilemma  was  injected,  thicker,  and  moi^e  indurated  than  on  the  opposite 

^  Barensprung,  Annul.  Charitekrank.  zu  Berlin,  vol.  xi.  part  ii.  p.  96. 
^  Memoires  de  la  Sodete  de  Biologie,  1866,  p.  41. 
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side.  In  these  singular  cases,  the  skin  was  affected  by  eruptions  similar  to  lierpes. 
These  eruptions  appeared  almost  immediately  after  the  subsidence  of  the  symptoms 
of  asphyxia,  and  in  general,  lasted  only  a  short  time.* 

Herpes  is  not  the  only  cutaneous  eruption  that  has  been  found  to  follow 
neuralgia  and  neuritis,  whether  traumatic  or  idiopathic :  lichen  has  been  observsd 
by  Canuet  in  cases  of  neuralgia ;  ^  acne  and  erysipelas  have  been  seen  by  Hasse  ^  and 
Romberg  ■*  to  accompany  the  same  affection.  We  will  i-efer  to  the  work  of  Arnozan 
(already  quoted,  p.  121  to  142)  for  a  good  many  interesting  cases  of  various  kinds  of 
skin  alterations  due  to  nerve- irritation. 

J.  LocKHART  Clarke,  M.D.,  1870. 

C.  E.  Brown-Sequard,  M.D.,  1882. 

^  '  Eechercbes  sur  les  troubles  des  Xevfs  peripheriqiies,  et  surtout  des  Vasomoteurs,  conse- 
cutifs  a  Tasphyxie  par  la  vapeiir  de  charbon.'     Archives  de  Medecine,  niai  1865. 

^   These  de  Paris,  1855,  p.  29,  ^  Nervenkrankheiten,  p.  62.  *   Op.  cit. 
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PART   II. 

REMOTER    CONSEQUENCES  OF  NERVE-LESIONS. 

Introduction. 

TWO  distinct  gi'Oiips  or  classes  of  symptoms  may  be  caused  by  a  lesion  of  a  nerve ; 
in  one  class  the  symptoms  are  the  effects  of  the  loss  of  fitnction  or  cessation  of 
action  of  the  nerve ;  in  the  other,  on  the  contrary,  they  are  produced  by  an  action  of 
the  injured  or  irritated  nerve.  In  the  first  class,  therefore,  the  symptoms  depend  on 
lack  of  action,  while  in  the  second,  they  are  due  jnst  to  the  i^everse,  i.e.  the  existence 
of  action,  in  a  nerve. 

Each  of  these  two  classes  of  symptoms  may  be  subdivided.  As  there  are  at  least 
four  different  kinds  of  nerves,  four  distinct  kinds  of  symptoms  of  loss  of  function  or 
cessation  of  action  may  be  observed  after  a  lesion  of  a  nerve  : 

1st.  There  may  be  paralysis  of  motion. 

2nd.  There  may  be  paralysis  of  centripetal  nerves  (sensitive,  inci to-motor,  kc.) 

3rd.  There  may  be  paralysis  of  the  vaso-motor  nerve-fibres,  in  consequence  of  which 
blood-vessels  may  be  distended  and  full  of  blood. 

4th.  There  may  be  paralysis  of  those  special  nerve-fibres,  which  have  the  power  of 
increasing  the  activity  of  nutrition  and  secretion. 

Leaving  aside  these  four  kinds  of  symptoms,  I  will  confine  myself  here  to  the 
study  of  some  of  the  effects  of  irritation  of  nerves.  These  effects  may  be  grouped 
under  two  heads — the  perifheric,  or  direct  ;  and  the  remote,  indirect,  or  reflex.  Of 
the  peripheric,  or  direct  effects,  I  will  simply  say  that  they  give  origin  to  the  five  fol- 
lowing kinds  of  symptoms,  which  have  been  fully  studied  in  the  preceding  article : 

1st.  Contraction  of  muscles. 

2nd.  Referred  or  subjective  sensations  (formication,  pricking,  feelings  of  pain,  heat, 
cold,  &c.) 

3rd.  Diminution  in  the  quantity  of  blood,  owing  to  the  contraction  of  blood-vessels 
in  the  part  where  the  injured  nerve  distributes  its  fibres. 

4th.  An  increase  in  the  quantity  of  blood  when  the  irritated  nerve-fibres  are  those 
having  normally  the  power  of  increasing  the  interchange  between  the  blood  and  the 
tissues. 

5th.  In  consequence  of  one  or  the  other,  or  a  combination  of  the  just  mentioned 
kinds  of  changes  in  the  circulation  of  blood,  there  are  various  alterations  of  nutrition 
or  secretion  in  the  eyes,  the  skin,  the  joints,  &c. 

Of  these  five  kinds  of  effects  of  irritation  of  nerves,  four,  viz.  the  first,  third,  fourth, 
and  fifth,  may  also  be  caused  either  by  a  geniiine  reflex  action,  or  by  some  peculiar 
influence  upon  or  through  the  nervous  centres.  I  propose  here  to  treat  only  of  these 
four  last  kinds  of  symptoms. 

All  the  functional  affections  or  disorders,  and  most  of  the  organic  diseases,  are 
frequently  produced  by  an  influence  exerted  upon  the  nervous  centres  by  an  irritation 
of  any  part  of  the  length  of  a  nerve.  This  irritation  may  occur  in  the  ramifications 
of  a  nerve  in  a  mucous  membrane  or  the  skin  (and  be  due  to  worms,  a  calculus,  &c., 
or  to  cold) ;  or  it  may  depend  on  an  organic  or  a  functional  affection  of  the  trunk  of 
a  nerve  (as  in  cases  of  wounds,  burns,  tumours,  or  neuralgia).     In  most  instances  an 
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inflammation  of  the  A'arious  viscera  owes  its  origin  to  a  reflex  influence  on  the  organ 
which  becomes  inflamed,  proceeding  from  the  irritation  of  some  cutaneous  nerve-fibres 
by  a  draught  of  cold  air.  I  will  not  say  more  hei'e  on  this  reflex  origin  of  visceral 
inflammation  caused  by  cold  acting  on  the  skin,  my  object  being  only  to  give  an  out- 
line of  the  various  effects  of  injuries  or  diseases  of  all  parts  of  nerves  excepting  the 
network  of  their  terminal  ramifications. 

Of  the  variovis  reflex  and  other  I'emote  effects  of  irritation  of  centripetal  nerves, 
the  following  are  the  principal,  of  which  I  propose  to  speak  successively :  epilepsy, 
tetanus,  hysteria,  catalepsy,  chorea  and  other  convulsive  affections,  trembling  palsy, 
paralysis  of  various  kinds  {local  paralysis,  hemiplegia,  &c.),  anaesthesia,  deafness, 
collapse,  insanity,  delirium,  a,phasia,  coma,  net(,ralgia,  and  other  painful  affections, 
inflammation,  atrophy,  hyjiertrojjhy,  and  other  morbid  alterations  of  nutrition  and 
secretion.  After  having  mentioned  clear  and  positive  facts,  showing  that  all  these 
affections  may  be  caused  by  an  injury  to,  or  a  disease  of,  a  nerve,  I  will  briefly  give 
the  rules  concerning  the  diagnosis  and  treatment  of  these  eflfects  of  injuries  and 
diseases  of  nerves.  This  essay  will  therefoi'e  consist  of  two  sections :  the  first, 
relating  to  facts  demonstrating  the  existence  of  a  gi'eat  variety  of  reflex  and  other 
remote  eflfects  of  ii-ritation  of  centripetal  nerves ;  the  second,  giving  the  principal 
features  and  rules  of  diagnosis  and  treatment  of  these  effects  of  diseases  and  injuries 
of  branches  and  trunks  of  nerves. 


Section  I.— Affections  of  the  Nervous  Centres  and  other  Organs,  caused 
BY  AN  Injury  to,  or  a  Disease  of,  a  Nerve. 

Ejnlejisy. — Of  all  the  nervous  and  other  complaints  that  may  be  due  to  an 
irritation  starting  fiomthe  trunk,  branches,  or  ultimate  ramifications  of  nerves,  very 
few,  if  any,  are  more  frequent  than  epileps}".  Diseases  of  all  the  mucous  membranes, 
or  their  irritation  by  worms,  diseases  of  the  cerebral  or  sj)inal  meninges,  dentition, 
&c.,  are  known  to  be  frequent  causes  of  this  convulsive  affection.  But  it  is  not  so 
well  known,  that  an  injury  to,  or  a  disease  of,  a  nerve,  not  rai-ely  produces  epilepsy. 
Indeed,  even  a  man  of  great  authority  as  regards  epilepsy.  Dr.  Herpin,'  has  lately 
maintained  that  in  cases  in  which  this  affection  seemed  to  have  been  caused  by  an 
external  injury,  it  was,  in  reality,  due  to  a  disease  of  the  nervous  centres.  It  is 
most  important  that  medical  pi-actitioners  should  not  be  misled  by  such  an  opinion. 
The  i-ational  ti-eatment  of  that  form  of  epilepsy  which  appears  after  a  wound,  or  an 
organic  afffection,  of  a  nerve,  would  certainly  be  neglected  if  such  a  view  were 
admitted.  It  is,  therefore,  necessary  to  demonstrate  that  in  a  number  of  cases  an 
epileptiform  affection  and  also  the  most  genuine  epilepsy  have  been  caused  by  a 
lesion  of  a  nerve.     This  demonstration  is  given  by  the  following  kinds  of  proof : — 

1st.  In  a  great  many  cases,  epilepsy  has  appeared  in  persons  in  w^hom  there  w^as 
no  other  cause  for  its  production  but  a  wound,  a  burn,  a  tumour,  an  inflammation, 
or  a  neuralgia. 

2nd.  In  a  number  of  the  above  cases  a  peculiar  sensation,  generally  miscalled 
aura  epileptica,  arose  from  the  seat  of  the  irritated  nerve  before  all  or  most  fits. 

3rd.  In  many  of  the  same  cases,  the  application  of  a  ligature  round  a  limb  above 
the  seat  of  the  irritation  often  prevented  the  occuri-ence  of  fits. 

4th.  In  some  of  the  same  cases  a  pressure  on  the  seat  of  the  external  irritation 
invariably  brought  on  a  fit. 

5th.  In  many  cases  of  epilepsy  apparently  due  to  an  irritation  of  a  nerve,  the 
section  of  that  nei've  above  the  seat  of  irritation,  or  the  amputation  of  a  limb  ;  the 
extirpation  of  a  tumour,  of  a  cicatrix,  of  a  decayed  tooth,  of  a  carious  l)one,  kc,  have 
cured  the  patients. 

6th.  I  have  discovered,  in  certain  animals,  that  the  invitation  of  the  sciatic  nerve 
by  a  broken  bone,  or  by  some  other  causes  (crushing,  tying,  or  cutting),  invariably 

'  '  Des  acces  incmnplefs  cfepileime,  par  Th.  Herpin,  p.  36.     Paris,  1867. 
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produces  a  temporary  or  persistent  epilepsy.     This  convulsive  affection  never   dis- 
appears without  treatment,  unless  the  irritation  has  ceased  in  the  sciatic  nerve. 

These  various  facts  clearly  prove  that  epilepsy  may  be  due  to  an  irritation  of  a 
nerve,  and  exists  without  any  serious  organic  change  in  the  nervous  centres.  For 
the  details  of  cases  like  those  I  have  mentioned  I  will  refer  the  reader  to  the  new 
edition  of  my  work  on  Epileps}',  which  will  soon  be  published.  I  will  only  say  here, 
that  some  of  these  cases  have  been  observed  by  perfectly  reliable  men,  such  as  Sir 
Astley  Cooper,  Sir  Benjamin  Brodie,  Dieffenbach,  Baron  Larrey,  &c.  I  will  give 
one  of  those  cases  as  a  good  specimen  of  reflected  epilepsy.  It  was  put  on  record  by 
Dr.  W.  Laing  of  Aberdeen. 

M.  D.,  aged  twenty-one,  had  the  left  hand  lacerated  by  machinery.  She  went  on  well  till 
the  night  of  March  6,  when  she  was  seized  with  convulsions,  and  after  a  day  or  two,  with 
trismus  and  other  tetanic  symptoms.  On  April  7  she  was  dismissed,  cured;  hut  on  June  24 
she  returned  to  the  hospital.  About  a  fortnight  before  her  readmission  she  suddenly  fell 
down  in  an  epileptic  tit ;  and  since,  the  attacks  have  become  more  and  more  i'requent,  recur- 
ring five  or  six  times  a  day,  and  lasting  about  five  minutes,  after  which  she  remained  a  con- 
siderable time  in  a  state  of  stupor.  On  the  2oth  the  fits  were  so  severe  that  she  was  put  in 
the  strait- waistcoat.  When  the  fits  were  slight,  they  were  confined  chiefly  to  the  injured 
arm.  On  touching  the  fingers  smartly,  the  arm  was  convulsively  withdrawn  ;  and  when 
this  was  done  while  she  was  lying  in  a  state  of  stupor,  violent  convulsions  of  the  arm  were 
produced.  The  patient  olten  felt  a  sensation  arising  from  the  injured  hand,  previous  to  her 
tits.  As  the  remainder  of  the  hand  was  of  little  use,  the  fore-arm  was  amputated  :  the  patient 
never  had  the  slightest  appearance  of  epilepsy  after  the  operation,  and  was  dismissed  cured, 
a  month  afterwards.  The  digital  branches  of  the  median  nerve,  and  a  branch  of  the  ulnar, 
were  found  enlarged  to  four  or  tive  times  their  usual  size,  and  their  extremities  bulbous,  and 
firmly  embedded  in  a  hard  cicatrix.' 

Tetamis. — Referring  to  the  article  on  Tetanus  in  the  first  volume  of  this  woi^k,  I 
will  only  say  a  few  words  on  the  important  questions  relating  to  the  nature  and  to 
the  local  treatment  of  this  affection. 

I  am  really  surprised  that  some  persons  still  doubt  that  it  is  owing  to  a  peculiar 
influence  exerted,  on  the  circulation  of  the  blood  and  the  nutrition  of  the  spinal  cord 
and  the  medulla  oblongata,  by  the  irritation  of  a  centripetal  nerve,  that  tetanus 
arises  from  a  traumatic  lesion.  I  hope  that  the  following  facts  and  reasoning  will 
show  that  this  convulsive  affection  is  truly  dependent  upon  an  irritation  arising  from 
the  injured  nerves,  and  not — as  Dr.  B.  W.  Richardson,  Roser,  Billroth,  and  others 
are  inclined  to  admit — from  toxaemia. 

The  relation  between  the  wound  and  tetanus  seems  to  be  positively  established — • 
at  least,  in  those  cases  in  which  the  muscles  attacked  with  spasms  are  on  the  side 
injured.  Lepelletier,  Sir  Gilbert  Blane,  Swan,  Dupuytren,  and  Mr.  Curling,^  Avho 
cites  the  preceding  authors,  have  seen  such  cases.  My  friend  Professor  G.  H.  B. 
Macleod  ^  relates  two  cases  of  fatal  tetanus,  in  which  the  tetanic  spasms  were  almost 
entirely  limited  to  the  side  injured.  Baron  Larrey  states  that  when  the  wound 
causing  tetanus  is  in  the  anterior  part  of  the  trunk,  emprosthotonos  is  the  form 
generally  observed. 

Other  strong  arguments  in  favortr  of  the  view  that  traumatic  tetanus  is  caused 
by  a  peripheric  ii-ritation,  are :  1st,  that  very  frequently  the  muscles  in  the 
neighbourhood  of  the  wound  aie  either  the  first  attacked  or  the  most  affected  with 
spasms ;  2nd,  that  in  many  cases  it  has  been  observed  by  myself  and  others,  that 
even  a  slight  pressure  on  the  wound  or  the  cicatrix  has  increased  the  existing  spasms 
or  produced  them  during  periods  of  relaxation  (after  chloroformic  anaesthesia,  for 
instance). 

It  may  seem  strange  that  tetanus  will  sometimes  follow  even  the  slightest  wound, 
and  that  it  will  come  at  any  period  of  inflammation  or  cicatrisation,  and  even  when 
there  is  no  pain  at  all  in  the  wound  or  its  neighbourhood.  But  this  last  fact  is  not 
an  objection  to  the  view  that  tetanus  takes  place  in  consequence  of  an  irritation 

'  Aberdeen  Infirmary  Reports,  in  Lond.  Med.  Gazette  for  Dec.  25,  1840. 
^  A  Treatise  on  Tetanus,  pp.  87,  174.     London,  183G. 

^  See  his  excellent  work.  Notes  on  the  Surqery  of  the  War  in  the  Crimea,  pp.  155-161. 
1858. 
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starting  from  these  parts,  as  we  know  that  all  the  morbid  or  normal  influences  on 
circulation  and  nutrition  in  the  nervous  centres,  may  proceed  from  the  periphery, 
without  any  pain,  or  even  without  the  least  perceived  sensation. 

The  kind  of  lesion  which  most  frequently  produces  tetanus,  implies  that  there  is 
a  great  irritation  of  nerves,  although  there  may  be  no  marked  pain.  In  a  table 
given  by  Mr.  Poland  in  this  work  (vol.  i.  p.  201),  I  find  that  ou,t  of  1,364 
cases  of  major  and  minor  operations  at  Guy's  Hospital,  there  was  but  one  case 
of  tetanus  ;  while  out  of  398  cases  of  compound  fractures  and  594  cases  of  wounds 
of  all  varieties,  there  were  18  cases  of  tetanus ;  giving  a  proportion,  when  the  nerves 
were  simply  divided  by  a  sharp  knife,  of  one  case  of  tetanus  out  of  1,364  patients  ; 
and  of  one  case  out  of  55  patients,  after  wounds  and  fractures,  when  the  nerves  were 
bruised  or  much  irritated.  In  a  statistical  table  given  by  Dr.  Friederich,'  the 
influence  of  great  irritation  of  nerves  in  causing  tetanus  is  also  demonstrated  :  out  of 
176  cases  of  that  affection,  only  11  occurred  after  amputation,  and  33  after  gunshot 
wounds,  while  61  were  due  to  contusion  or  comminutive  fracture,  and  71  to  wounds 
by  puncturing  instruments,  or  dilaceration  and  bruising  of  tissues  by  nails,  pieces  of 
wood,  &c.     Dr.  Lawrie's  statistics  agree  with  those  of  Friederich.^ 

The  cases  of  cure  of  tetanus  either  by  an  amputation  of  a  limb  or  by  section  of  a 
nerve,  clearly  prove  the  dependence  of  this  affection  on  an  irritation  starting  from 
some  peripherical  part  of  a  nerve.  I  will  refer  for  a  number  of  facts  showing  that 
the  section  of  a  nerve  can  cure  tetanus,  to  a  very  good  review  of  the  meaning  of 
treatment  of  that  affection  by  Dr.  L.  G.  Eichelot.^  The  same  conclusion  flows  ovit 
from  facts  like  the  following,  to  which  I  might  add  a  great  many  others.  Tetanus 
is  pointed  out  to  have  been  caused  by  a  small  splinter  of  bone  sticking  in  the 
radial  nerve  (Hennen),  by  a  portion  of  a  whip  embedded  in  the  cubital  nerve 
(Dupuytren),  by  an  application  of  caustic  potash  on  the  coraeo-brachial  nerve  (Frere), 
by  shot  corns  in  the  tibial  nerve  (J.  Hutchinson),  by  a  splinter  of  wood  in  the 
radial  nerve  (Morgan),  by  neuritis  (Curling,  Lepelletier,  Froriep,  and  others), 
by  ligatxu^es  of  nerves  of  limbs  (Larrey,  Beclard,  Portal.  &c.),  by  a  small  piece 
of  broken  bone  passing  through  the  peroneal  nerve  (Wutzer  and  0.  Weber),  by 
the  crushing  of  the  anterior  tibial  nerve  between  fragments  of  broken  bone  ( Alquie), 
and  by  partial  division  or  tearing  of  nerves  (Swan,  Liston,  Billroth,  &c.)  In 
cases  in  which  the  spinal  cord  was  either  inflamed  or  rendered  extremely  excitable, 
the  section  of  a  nerve  or  an  amputation  has  been  of  no  avail ;  and  in  some 
cases,  also,  in  which  an  inflammation  had  been  propagated  high  up  in  the  trunk  of  a 
nerve,  towards  its  roots,  these  operations  have  been  useless ;  but  such  faikires  might 
have  been  avoided  had  these  modes  of  treatment  been  applied  earlier,  and  had  all  the 
nerves  been  divided  higher  vip  than  they  have  been.  I  need  not  say  that  the  simple 
division  of  a  nerve  should  always  be  preferred  to  an  amputation,  unless  there  are 
some  special  reasons  for  this  last  operation. 

Hysteria. — The  extreme  frequency  of  this  affection  in  women  renders  it  difficult 
to  prove  that  it  may  be  due  to  an  irritation  of  a  nerve.  However,  there  are  cases 
in  which  it  seems  quite  clear  that  hysteria  was  really  caused  by  a  wound,  or  the 
irritation  of  a  tumour.* 

Two  very  interesting  cases  are  reported  by  Dr.  Parsons ;  ^  one  observed  by  himself,  the 
other  by  Dr.  S.  P.  Hildreth. 

Morgagni  mentions  the  case  of  a  young  girl,  who,  after  a  womid  to  a  finger  by  the  biting 
of  a  sparrow,  was  attacked  with  fits  of  trembling  and  screaming,  recurring  sixteen  or  eighteen 
times  a  day.'^ 

^  -De  Tetano  traumatico,  Berolini,  1837. 

^  The  Glasgoiv  Medical  Jourm.1  for  Oct.  1853  ;  and  The  Association  Medical  Journal, 
Nov.  18,  1853,  p.  1017. 

*  Revue  des  Sciences  Medicales,  publiee  par  G.  Hayem,  1878,  vol.  xi.  p.  396  et  seq. 

*  An  interesting  case,  published  by  Hamilton  {Diihlin  Journal,  1838,  vol.  xiii.  p.  42), 
shows  how  careful  we  must  be  as  regards  the  signification  of  symptoms  in  hysterical  patients. 
All  the  most  characteristic  features  of  neuritis  existed  in  a  patient  after  a  wound,  but  they 
disappeared  at  once  after  a  violent  fit  of  hysteria. 

^  American  Journal  of  the  Med.  Sciences,  April  1851,  pp.  307,  312. 

^  Be  Sedihus  et  C'ansis  Morhorum,  Lutetine,  1822,  vol.  yi.  p.  613,  epist.  liv.  §  45. 
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Raynaud  relates  the  case  of  a  woman,  who,  after  having  received  a  blow  on  the  breast,  had 
a  first  attack  of  hysteria.  Two  small  tumours  soon  appeared  at  the  injured  place,  and  for 
seven  years  hysterical  attacks  occurred  several  times  every  day.  These  tumours  were  removed 
by  Boyer,  and  immediately  after  the  operation  the  attacks  ceaced,  and  did  not  recur  again.^ 

Three  years  ago,  in  a  patient  of  mine  of  a  highly  nervous  temperament,  but  who  never  had 
had  any  marked  symptoms  of  hysteria,  convulsions  and  delirium,  with  some  degree  of  lock- 
jaw, frequently  appeared  and  ceased,  during  three  or  four  days,  after  a  slight  wound  by  a 
2ieedle  in  front  of  the  knee-joint,  just  below  the  patella.  The  needle  broke  at  the  time  of  the 
accident,  and  a  small  part  of  it  remained  under  the  skin.  As  soon  as  the  pain  ceased  in  the 
little  wound,  after  the  extraction  of  the  point  of  the  needle,  the  patient  got  well,  and  has  had 
no  return  of  hysterical  symptoms  till  she  died  five  years  after  this  accidental  hysteria. 

Brachet  has  seen  a  temporal  neuralgia  produce  hysterical  tits  every  time  it  appeared,  and 
for  all  the  time  it  lasted.^ 

Sir  Benjamin  Brodie  mentions  several  cases  in  which  a  wound  was  the  cause  of  hysteria.^ 

A  very  curious  case  of  hysteria  in  a  man,  cured  by  the  removal  of  a  tumour  of  the  external 
ear,  has  been  published  by  Dr.  Bastien,  in  his  inaugural  dissertation.'' 

In  hysteria  as  in  epilepsy,  an  aui"a  starting  from  some  point  of  the  periphery  of 
the  body  may  precede  an  attack,  and  also  the  aiira  may  be  created  by  a  pressure  on 
some  part.  In  those  cases  the  same  means  of  treatment  as  in  epilepsy  may  prove 
useful.  These  facts,  and  the  cases  I  have  briefly  mentioned,  show  that  hysteria,  like 
epilepsy  and  tetanus,  may  be  caused  by  an  irritation  of  a  nerve.  I  must  say,  how- 
ever, that  a  persistent  cure  of  hysteria  is  very  rarely  obtained.  Various  opei'ations, 
such  as  extirpations  of  cicatrices,  amputations,  &c.,  to  cure  hysterical  spasms  due  to 
an  irritation  of  nerves,  have  proved  beneficial  only  for  a  time,  in  several  cases  of  Sir 
Benjamin  Brodie,^  of  Mr.  Hancock,  Tyrrel,  and  Bransby  Cooper.** 

Catalepsy. — I  have  seen  a  case  of  this  affection  in  which  attacks  were  brought  on 
at  once  by  even  a  slight  pressure  on  tender  spots  between  the  shoulders.  Catalepsy, 
therefore,  may,  like  other  neuroses,  be  produced  by  a  peripheric  irritation." 

Chorea. — St.  Yitus's  dance  may  be  caused  by  an  injury  to  a  nerve. 

In  a  case  of  Dr.  Borelli,  of  Turin,  chorea  was  caused  by  a  neuroma  of  the  foot,  in  a  child 
thirteen  years  old.  This  convulsive  affection  was  at  once  lessened,  and  in  four  days  cured, 
after  the  extirpation  of  the  neuroma.®  Audral  mentions  a  case  of  chorea  caused  by  the  irrita- 
tion of  a  finger  by  a  retro  verted  nail.®  Dr.  J.  Maiden  has  cured  a  woman  of  choreic  move- 
ments by  the  extraction  of  a  decayed  tooth. '°  A  case  of  chorea  due  to  an  injury  to  the  trunk 
of  a  nerve  is  mentioned  by  Dr.  Oh.  Owen  Aspray,'^  and  another  due  to  a  wound  by  Dr. 
Kingston.'^ 

Hydrophobia. — I  will  try  to  show  elsewhere  that  the  symptoms  of  this  terrible 
affection  depend  on  a  local  effect  of  the  virus  on  the  wounded  nerv^es,  and  that  some 
chance  of  cure  might  be  obtained  by  division  of  the  irritated  nerves.  Already  in 
the  last  century,  G.  Hicks  proposed  this  means  of  treatment  against  hydrophobia.'^ 
I  owe  to  Dr.  Stokes,  of  Dublin,  the  mention  of  a  most  important  case,  showing  that 
there  is  good  ground  to  hope  that  hydrophobia  might  sometimes  be  cured  by 
amputation  or  division  of  a  nerve.''* 

Tremtdous  movements, — The  so-called  trembling  palsy,  which  so  often  consists 

^  Raynaud,  in  Ar  ■'.hives  cle  Medecine,  1829,  vol.  iii.  p.  434. 

^   Traite  de  rHysterie,  1847,  p.  253. 

^  Lectures  illustrative  of  certain  Local  Nervous  Affections,  1 837,  pp.  40-46. 

*   These  inaugurale,  soutenue  le  20  novembre,  1855.     Paris. 

'  Loc.  cit.  p.  83. 

«   Laneet,  March  20,  1852,  pp.  281-283. 

"^  Hufeland  relates  a  case  of  attacks  of  involuntary  running  and  of  catalepsy,  caused  by  a 
blow  on  the  head,  and  cured  by  trepanation  (cited  by  Roth,  Musculation  iiresistihle,  p.  32). 

8   Gazette  des  Hopitaux,  1850,  p.  454. 

^   Cours  de  Patholoyie  interne,  vol.  iii.  p.  304. 

^°  Archives  de  Medecine,  mars  1855,  p.  338  ;  from  Trans.  Provincial  Assoeiat.  vol.  xix. 

'^  Lancet,  London,  1865,  vol.  ii.  p.  65. 

^^  London  Medical  Gazette,  1841,  vol.  xxvii.  p.  480. 

^'  Lond.  Med.  and  Phys.  Journal,  vol.  xvii.  p.  277. 

^*  The  case  above  mentioned,  and  the  reasons  I  have  for  the  hope  I  have  expressed,  will  be 
found  in  the  Appendix  to  my  work,  Lectures  on  the  Physiol,  and  Pathol,  of  the  Central  Ner- 
vous System,  p.  261  et  seq.     1860. 
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simply  in  involuntary  tremulous  movements,  without  any  pais}',  may  be  caused  by 
an  irritation  starting  from  a  nerve. 

Sabatier  ^  relates  the  case  of  a  young  man,  who,  after  a  wound  of  the  saphteuous  nerve, 
near  the  knee,  was  attacked  with  violent  trembling  of  the  leg  and  thigh,  which  lasted  many 
months.  In  a  patient  sent  to  me  by  Mr.  Erichsen,  an  injury  to  a  nerve  of  the  left  arm  has 
produced  trembling  in  both  arms.  In  another  patient,  for  whom  I  was  consulted  by  Mr.  M. 
H.  Collis,  of  Dublin,  shaking  palsy  began  in  a  fractured  limb,  and  thence  extended  to  the 
other  limbs.  Several  cases  on  record  showing  that  the  shaking  due  to  an  external  injury  may 
become  general.*^ 

Rotatory  co7ivulsions. — I  have  found  that  an  injury  to  the  auditory  nerve  in 
animals  is  at  once  followed  by  rotatory  movements.  I  do  not  know  of  any  case  of 
wound  of  that  nerve  in  man  having  produced  the  same  symptoms  ;  but  several  cases 
are  on  record  in  which  these  movements  have  been  observed  in  man  when  the 
auditory  nex^ve  was  irritated  by  an  inflammation  or  some  other  cause  (an  injection  of 
caustic,  &c.) 

I  would  refer  for  these  cases  to  my  work  on  the  Central  Nervous  Syste^n,  p.  195,  only 
adding  here,  that  since  that  publication  I  have  seen  five  cases  of  that  peculiar  kind  of  involun- 
tary movements,  caused  by  an  affection  of  the  internal  ear.  An  irritation  of  other  nerves  may 
produce  the  same  effect.  Dr.  Kreig  relates  the  case  of  a  patient  wounded  on  the  forehead, 
and  on  whom  a  touch  of  the  injured  skin  produced  attacks  of  exceedingly  rapid  rotatory 
movements.^ 

Local  convulsions. — It  is  well  known  that  wounds  of  the  branches  of  the  fifth 
pair  of  nerves  may  by  a  reflex  influence  produce  spasms  of  the  muscles  of  the  eyes, 
or  trismus,  or  histrionic  convulsions.  It  is  known  also  that  muscles  of  the  limbs 
and  trunk  may  be  seized  with  either  tonic  or  clonic  reflected  convulsions  from  an 
irritation  of  a  nerve.  Sneezing,  hiccup,  cough,  and  vomiting  are  sometimes  also 
caused  by  the  reflex  influence  of  wounds.  Spasms  of  the  sphincters  (vesicce  et  ani),  of 
the  oesophagus,  the  larynx,  ifec,  are  also  among  the  reflected  phenomena  not  rarely 
caused  by  an  iriitation  of  superficial  nerves. 

Contracture  of  blood-vessels. — Many  experiments  establish  that  blood-vessels  will 
contract  by  a  reflex  action. "•  In  hysteria  and  other  nervous  affections  a  reflex 
vascular  contracture  frequently  occurs. 

An  eminent  American  clergj'man  lias  given  me  the  details  of  a  most  remarkable  case  of 
prolonged  reflex  contracture  of  blood-vessels,  he  himself  being  the  patient.  After  having 
violently  struck  his  leg  (two  inches  above  the  knee)  against  a  piece  of  paling-fence,  he  was 
soon  apparently  cured  of  the  local  injury;  but  an  influence  upon  the  blood-vessels  of  the 
limb  showed  itself;  so  that  for  a  whole  winter  it  remained  extremely  cold,  and  ever  since,  for 
twenty  years,  its  temperature  has  been  lower  than  that  of  the  other  leg.  Swan  *  has  also  ob- 
served a  case  of  permanent  reflex  contracture  of  blood-vessels.  I  will  revert  to  this  subject 
in  speaking  of  reflex  muscular  atrophy. 

Paralysis. — I  will  not  enter  here  into  the  discussion  of  the  great  question  of  the 
mode  of  production  of  pai^alj'sis  when  caused  by  an  irritation  of  a  nerve.  I  will  only 
say  that  there  are  two  absolutely  different  kinds  of  paralysis  produced  by  such  an 
irritation  :  in  one  kind  a  congestion  or  even  an  inflammation  takes  place  in  a  part  of 
the  nervous  centres  by  an  influence  exerted  by  the  peiipheric  irritation,  and  the 
paralysis  then  produced  is  accompanied  by  the  usual  symptoms  of  congestion  or 
inflammation  of  some  part  of  the  brain  or  spinal  cord ;  while  in  another  kind  the 
paralysis  exists  without  any  symptom  of  congestion  or  inflammation  of  the  nervous 
centres.  This  second  kind  of  paralysis  caused  by  an  irritation  of  a  nerve  I  long  ago 
considered  as  being  most  likely  due,  at  least  in  some  cases,  to  a  reflex  contracture  of 

^  Medfcine  operatoire,  vol.  i.  p.  254. 

^  Inquiry  concerning  Constitutional  Irritation,  hj  ^.  Travers,  p.  115,  1826;  and  Treatise 
on  Diseases  and  Injuries  of  Nerves,  by  J.  Swan,  p.  124,  1834. 

^  Histoire  de  la  Musculation  ii-resistible,  par  le  Dr.  Roth,  p.  78.     Paris,  1865. 

*  See  my  researches  on  this  subject,  with  my  friends  Dr.  Tholozan  (Journal  de  la  Physiol, 
de  IHomme,  etc.  1858,  p.  497)  and  Dr.  J.  S.  Lombard  {Archii^es  de  Physiol,  norm,  et  pathol. 
1868,  p.  6S8).  5  Xof,-.  cit.  p.  157. 
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blood-vessels  ^  in  a  part  of  the  nervous  centres.  In  the  second  edition  of  this  work 
I  stated  that  in  some  cases,  if  not  in  all,  paralysis  may  also  depend,  however,  on  a 
peculiar  influence  exerted  on  nerve-cells,  in  these  centres,  by  an  irritation  starting 
from  peripheric  nerve-fibres,  producing  Avhat  has  been  called  inhibition,  or,  at  any 
I'ate,  changing  the  condition  of  activity  of  these  nerve-cells.  I  have  now  very  good 
reasons  to  believe  that  this  mode  of  production  of  paralysis  is  the  most  frequent,  if  it 
is  not  a  constant  one,  in  cases  of  peripheric  wounds  acting  on  a  nervous  centre  so  as 
to  generate  a  loss  of  voluntary  movement.  This  cause  of  paralysis  may  coexist  with 
a  persistent  spasm  of  blood-vessels. 

Paralysis  of  the  various  muscles  of  the  eye,  including  the  iris,  is  pretty  often 
observed  in  cases  of  wound  of  the  infra-  or  supra-orbital  nei'ves,  or  in  cases  of 
neui-algia.  I  have  seen  several  cases  of  that  kind  of  paralysis  (caused  by  a  neuralgia), 
and  all  characterised  by  their  evident  relations  with  that  cause. 

In  a  case,  which  I  have  carefully  watched,  a  sprain  of  one  arm  at  the  elbow-joint  soon 
produced  a  paralysis  oihoth  arms,  but  more  marked  in  the  uninjured  arm  than  in  the  other. 
Every  change  in  the  degree  of  pain  in  the  injured  elbow  was  accompanied  by  a  corresponding 
change  in  the  degree  of  the  paralysis.  The  pain  has  now  ceased  for  twenty  year's,  and  the 
paralysis,  which  ceased  with  it,  has  never  reappeared. 

Baron  Larrey  states  that  almost  all  the  men  who  receiA'ed  slight  wounds  of  the  shoulder 
in  the  Syrian  campaign,  were  attacked  with  paralysis  of  the  injured  limb.  These  patients 
were  cured  in  Egypt,  where  the  air  is  purer  than  in  Syria.  In  some,  at  least,  of  these  cases, 
the  paralysis  was  clearly  due  to  an  influence  exerted  on  the  nervous  centres  by  the  irritation 
of  superficial  nerves.- 

Facial  paralysis  from  a  neuralgia  is  not  rare  ;  in  one  case  this  paralysis  and  neuralgia  were 
both  caused  by  the  irritation  of  the  infra-orbitalis  nerve,  and  cured  by  the  extirpation  of  the 
irritating  cause,  a  piece  of  porcelain.  ( Jeflreys,  quoted  by  Tillaux,  Des  Affections  cMrurij. 
des  Nei-fs,'^.  15;  Paris,  1866.)  Fa bricius  Hildanus,  quoted  by  J.  Barthez  {loc.  cit.  p.  83, 
vol.  ii.),  relates  a  case  of  paralysis  of  one  arm,  caused  by  a  piece  of  glass  in  the  ear.  The  arm 
may  be  paralysed  by  an  influence  arising  from  very  distant  nerves,  Drs.  S.  W.  Mitchell, 
Morehouse,  and  Iveen,^  give  two  interesting  cases,  in  one  of  which  the  irritated  nerve  was 
the  sciatic,  and  the  other  the  crural. 

Parsons  mentions  a  case  of  paralysis  of  the  face  and  arm,  caused  by  a  prick.^ 

Roche,  in  an  able  dissertation,  relates  the  case  of  a  physician,  in  whom  general  convul- 
sions and  afterwards  complete  paralysis  of  sensibility  and  motion  in  the  left  arm  appeared, 
after  the  painful  extraction  of  two  teeth  of  the  left  upper  jaw.  There  was  also  loss  of  speech, 
but  no  alteration  of  intelligence.     In  an  hour  the  paralysis  disappeared,  and  speech  returned.^ 

As  regards  the  lower  limbs,  I  will  simply  refer  to  my  work  On  Paralysis  of  the 
Lower  Extremities,  in  which  a  number  of  facts  show  that  a  peripheric  irritation  of 
nerves  may  produce  that  form  of  loss  of  movement. 

I  will  only  say  here  that  one  of  the  lower  limbs  may  be  alone  paralysed,  as  in  a  case  by 
A.  Boyer,  in  which  an  irritation  from  a  dislocated  elbow  was  (according  to  all  appearances) 
the  cause  of  paralysis  of  the  corresponding  lower  extremity.^ 

Cases  of  more  extensive  paralysis  are  also  reported  by  the  three  American  authors  I  have 
namefl.  Schenkius  (Barthez,  loc.  cit.  vol.  ii.  Notes,  p.  41)  has  seen  a  case  of  general  para- 
lysis produced  by  a  wound  of  the  ej'ebrow.  I  have  been  consulted  by  an  American  otticer, 
who  became  paralysed  in  a  slight  degree  in  the  four  limbs,  chiefly  the  right  arm  and  the  left 
leg,  from  a  gunshot  wound  of  the  cervical  plexus,  and  partly  also  of  the  brachial  plexus  of 
the  right  side. 

^  An  eminent  physician,  trying  to  ascertain  the  correctness  of  a  statement  of  mine,  that 
an  irritation  of  nerves  of  the  kidney  may,  by  a  reflex  action,  produce  a  contraction  of  blood- 
vessels of  the  pia  mater  of  the  spinal  cord,  was  unable  to  succeed,  owing  to  the  fact  that, 
after  having  laid  bare  that  nervous  centre,  he  vainly  looked  for  blood-vessels  on  the  surface 
he  had  under  his  eyes.  Had  he  waited  some  time,  he  would  not  only  have  seen  blood- 
vessels appear,  where  he  at  first  had  not  reen  any,  but  he  might  have  had  the  proof  that  there 
is  a  contraction  of  the  blood-vessels  of  the  surface  of  the  spinal  cord,  powerful  enough  to 
render  them  almost  invisible,  and  occurring  when  the  incito-motor  nerves  of  the  skin  and 
other  parts  of  the  back  are  strongly  irritated  in  the  operation  of  laying  bare  the  cord. 

^  Memoires  de  Chinirgie  militaire,  1812,  vol.  ii.  p.  153. 

^  Circular  No.  6,  Rejlex  Parahisis.  Philadelphia,  1864.  See  also  a  paper  on  '  Paralysis 
from  Peripheral  Origin,'  by  Dr.  S.  Weir  Mitchell,  New  York,  1866;  and  the  work  of  the 
same  writer.  Injuries  of  Nei-ves.     Philadelphia,  1872,  p.  207  et  seq. 

*  Amer.  Journ.  of  the  Med.  Sciences,  April  1861,  p.  olO. 

*  Des  Accidents  nerveux  traumatiques,\i.  (ib.     These.     Paris,  3  Janvier,  1861. 
^  Gazette  medicale  de  Paris,  1834,  p.  358. 
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I  have  seeu  a  most  interesting  case  of  general  paralysis,  caused  by  an  irritation  of  the 
nerves  of  the  penis,  cured  by  the  successful  treatment  of  balanitis  and  the  operation  for 
phimosis. 

Hemiplegia  from  peripheric  irritation  is  less  frequent  than  partial  paralysis  or 
paraplegia. 

There  are,  however,  some  remarkable  cases  on  record.  In  one  of  them,  published  by  Dr. 
Sliearman,  there  was  hemiplegia  of  the  right  limbs,  caused  by  tic  douloureux  of  the  right 
inferior  axillary  nerve.  Tonics  and  galvanisms  cured  the  patient.^  In  another  case,  reported 
by  Baron  Larrey,  a  lady  was  attacked  with  hemiplegia  on  the  same  side  where  she  suffered 
from  a  facial  neuralgia,  the  hemiplegia  being  more  evident  during  the  attacks  of  neuralgia  ; 
both  affections  were  cured  by  moxas.^ 

I  have  collected  forty-two  cases  in  which  there  was  hemiplegia,  due  to  an  irritation  of 
either  the  auditory  or  the  trigeminal  nerves  near  their  origin,  or  of  the  crus  cerebelli.  I  have 
tried  to  show  elsewhere  that,  in  those  cases,  the  paralysis  which  exists  in  the  limbs  on  the 
side  of  the  irritated  part  is  probably  due  to  a  reflex  influence,  or  to  inhibition.^ 

Sir  Astley  Cooper  mentions  the  following  fact :  *  Mr.  Toulmin  attended  a  lady  on  account 
of  her  suffering  severely  from  a  diseased  tooth,  and  she  appeared  also  to  be  afflicted  with 
hemiplegia.  Mr.  Toulmin  extracted  the  tooth,  and  in  a  short  time  the  paralytic  affection 
entirely  subsided.'  '^ 

Anmsthesia. — A  reflex  anaesthesia  is  not  rare  in  cases  of  neuralgia. 

Many  cases  of  reflected  antesthesia  from  a  wound  and  other  injuries  of  nerves  are  on 
record.  A  remarkable  case  of  Baron  Larrey  {he.  cit.  vol.  v.  p.  35,  1821),  and  an  important 
one  of  Roche  (quoted  in  mj  Led.  on  the  Centr.  New.  Si/st.,  p.  131),  particularly  deserve 
to  be  mentioned.  I  have  observed  anaesthesia  of  the  arms  in  an  able  lawj^er  of  London, 
which  was  caused  by  a  blow  on  the  back  of  one  knee.  Several  interesting  cases  have  been 
published  by  Drs.  S.  W.  Mitchell,  Morehouse,  and  Keen,  In  one  case  a  shell-wound  of  tlie 
left  thigh  produced  anaesthesia  of  the  right  thigh.*  I  have  several  times  seen  anaesthesia  of 
the  whole  of  one  side  of  the  face,  in  cases  of  neuralgia  of  one  part  of  the  trigeminal  nerve  on 
the  same  side.  I  have  seen  also  a  case  of  antesthesia  of  a  part  of  the  forehead  and  face,  in 
consequence  of  the  irritation  of  a  branch  of  the  flfth  pair,  on  the  cheek-bone,  by  a  bruise.  In 
those  cases  the  anaesthesia  subsided  when  its  cause  was  cured. 

Amaurosis. — The  cases  of  amaui'osis  due  to  an  irritation  of  the  trigeminal  nerve 
are  frequent  enough  for  my  dispensing  with  quotations  of  cases.  In  the  first  edition 
of  this  work  I  quoted  cases  of  Wardrop,^  Notta,'^  Dr.  Noyes  of  New  York,^  and 
Mr,  J.  Hutchinson.^  This  last  observer  has  since  published  several  good  papers  on 
this  subject.  I  have  myself  seen  five  or  six  cases  of  amaurosis  evidently  due  to  an 
irritation  of  the  infra-  or  supra-orbitalis  nerve.  Cases  of  amaurosis  due  to  an  injury 
of  a  nerve  of  the  trunk  or  limbs  are  not  frequent.  Dr.  J.  B.  Colhoun  has  reported  a 
remarkable  case  of  sudden  and  almost  complete  amaurosis  of  both  eyes,  caused  by 
a  gun-shot  wound  of  the  scapula.^" 

^  Provincial  Medical  and  Surijical  Journal,  May  15,  1844, 

-  Recueil  de  Memoir es  de  Chirur(/ie,  vol.  v.  1821, 

^  Led.  on  the  Physiology  and  Pathology  of  the  Central  Nervous  System,  rhiladelphia, 
1860,  pp.  201.  264;  and  Lfodrines  relatives  au.v  i^rincipales  actions  des  centres  nerveu.r.  Paris, 
3879,  p.  11. 

*  Led.  on  the  Principles  and  Practice  of  Surgery,  vol.  i.  p.  6,  1824.  Dr.  Castle,  of  New 
York,  mentions  a  case  of  paraplegia  caused  by  decayed  teeth,  quickly  cured  by  the  extirpa- 
tion of  these  teeth  (Lancet,  1846,  vol.  ii.  p.  267). 

*  See  an  excellent  paper  by  Dr.  S.  Weir  Mitchell,  on  '  Paralysis  from  Peripheral  Origin,' 
reprinted  from  the  A«<;  York  Medical  Journal,  1866,  p.  59. — I  have  lately  found  that  the 
irritation  of  the  sciatic  nerve  in  the  lower  animals,  produces  a  slight  anaesthesia  of  the  lower 
limb  on  the  opposite  side,  and  of  the  face  and  neck  on  the  side  of  the  irritation.  It  is  now 
pretty  clear  that  reflex  anaesthesia,  as  well  as  cerebral  or  spinal  anaesthesia,  has  its  principal 
cause  in  inhibition  of  cells  and  nerve-fibres.  On  the  one  hand,  many  facts  show  that  even 
ansesthesia  due  to  an  organic  disease  of  the  nervoi~s  centres  can  be  cured  by  galvanism ;  on 
tlie  other  hand,  I  have  found  that  after  having  produced  anaesthesia  in  a  limb  by  a  lesion  of 
the  base  of  the  brain,  I  can  not  only  make  it  disappear,  but  replace  it  by  hyperaesthesia  through 
the  influence  of  another  organic  lesion  (hemisection  of  the  spinal  cord).  See  Comptes  Rendus 
de  VAcademie  des  Sciences,  vol.  xc.  1880,  p.  750. 

®  Med.-Chir.  Trans,  vol.  xii. 

^  Archives  gen.  de  Med.-Chir.  etc.  juillet  1854,  pp.  12-21. 
^  American  Med.  Times,  March  15,  1862. 

^  Med.  Times  and  Gazette,  May,  7,  1859,  and  London  Ophthalmic  Hospital  Reports,  1865, 
v.  iv.  p.  381. 

'^  The  Medical  Examiner,  p.  806,  vol.  ii.    Philadelphia,  1839. 
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Deafness. — A  neuralgia  of  the  face  sometimes  produces  loss  of  hearing;  other 
kinds  of  irritation  of  branches  of  the  fifth  pair  may  also  cause  deafness.  Dentition 
and  decayed  teeth  have  been  pointed  out  as  having  had  the  same  effects.  Pearson 
I'elates  a  case  of  wound  of  the  thigh  in  which  deafness  was  among  the  symptoms 
produced  [Medical  Facts,  vol.  vi.  p.  109). 

Loss  of  smell,  taste  and  hearing. — The  celebrated  experiment  of  Magendie,  show- 
ing that  a  section  of  the  trigeminal  nerve  may  produce  a  loss  of  the  five  senses,  in 
the  head,  is  a  good  illustration  of  the  inhibitory  influence  an  irritated  nerve  can 
originate.  Magendie  had  concluded  that  the  trigeminal  nerve  is  a  nerve  of 
vision,  of  audition,  &c.,  not  only  on  account  of  the  result  of  his  exj)eriment,  but  also 
because  that  nerve  sends  fibres  to  the  eye,  the  ear,  the  tongue,  &c.  Clinical  facts 
have  shown,  however,  that  an  injury  to  one  branch  only  of  the  trigeminal  can  pro- 
duce in  man  the  same  effect  on  smell,  taste,  and  hearing,  which  the  section  of  the 
trunk  causes  in  animals.  So  it  was  in  cases  of  Blondlot  *  and  of  Bell,'-  in  both  of  which 
an  injury  to  the  infra- orbitalis  at  once  produced  loss  of  smell  and  taste,  with  loss 
of  hearing  in  one  of  the  cases. 

Collapse. — On  this  important  subject  I  must  say  that  experiments  on  seveial 
species  of  animals,  compared  with  facts  observed  in  man,  have  shown  me  that  thei-e 
are,  at  least,  three  different  kinds  of  collapse  : — the  first,  one  in  which  a  i-eflex  ai-rest 
or  diminution  of  the  heart's  action  predominates ;  the  second,  especially  characterised 
by  a  great  diminution  of  breathing,  produced  by  a  peculiar  inhibitory  influence  on  the 
central  organs  of  respiration,  the  heart  continuing  to  beat  with  more  or  less  vigoui- ; 
the  third,  which  was  for  the  first  time  described  in  my  lectures  at  the  Faculty  of 
Medicine  of  Paris  in  1869,  consisting  in  a  powerful  influence  exei-ted  by  the  nervous 
centres  on  the  nerves  able  to  act  on  circula.tion,  secretion,  and  nutiition,  so  as  to 
produce  a  cessation  of  most  of,  if  not  all,  the  ordinary  interchanges  between  blood 
and  tissues.  In  this  third  form  of  collapse  blood-vessels  are  generally  contracted. 
But  whether  they  are  so  or  not  the  blood,  instead  of  being  black,  in  the  veins,  is 
reddish  and  sometimes  aiieiial-looking,  and  the  production  of  heat  ceases  in  the 
capillaries.  This  third  form  of  collapse  generally  coexists  with  a  diminution  of 
breathing  and  a  weak  and  often  slow  pulse.  Whatever  be  the  state  of  i-espii-ation 
and  circulation,  this  is  the  most  dangerous  of  the  three  kinds  of  shock  or  collapse. "* 

Neuralgia. — The  frequency  of  tic  doidoureux,  caused  by  an  ii-ritation  of  a  small 
part  of  the  dental  nerves,  is  such,  that  it  is  certainly  useless  to  mention  cases.  But 
tic  douloureux  may  be  caused  by  irritations  of  other  nerves,  while  also  an  irritation 
of  the  nerves  of  the  jaw  may  cause  a  neuralgia  elsewhere  than  in  the  face.  Mr. 
Harvey  has  seen  a  case  of  tic  douloureux  caused  by  a  tumour  of  the  head.  It  was 
ascertained  several  times  that  pressure  on  the  tumour  biought  on  a  sevei-e  attack  of 
tic.     The  patient  was  cured  by  the  removal  of  the  tumour.'* 

In  the  first  edition  of  this  work,  I  gaA'e  cases  of  reflex  neuralgia  reported  by  Mr. 
Gay,-^  Dr.  R.  Rowland,^  Parsons,"  Tavignot,**  Dr.  Greene  of  New  York,^  War-drop,'" 
Marechal,'!  Dr.  Castle  of  New  york,'^  Marchal  de  Calvi,'^  and  Romberg.''*    The  view 

^   Gazette  medicale  de  Paris,  1834,  p.  44. 

-  Bidletins  de  la  Societe  Anatomique,  18-'o,  viii.  p.  1  13. 

^  See  my  article  on  Syncope  in  Archives  de  Physiol,  normale  et  indhol.  1860,  p.  767.  See 
also  the  remarkable  work  of  Dr.  F.  E.  Vincent :  Des  causes  de  la  tnort  proiiijjte  t/pres  les  grands 
tramnntisines.     Paris,  1878. 

*  On  the  Nature  and  Treatment  of  Tic  Douloureux,  &c.,  bv  Dr.  Henry  Hunt,  p.  114, 
1854. 

^  The  Lavcet,  1846,  vol.  ii.  p.  119. 

^  A  Treatise  on  Neuralgia,  by  R.  Rowland,  p  18.     1838. 

■^  American  Journal  of  the  Med.  Sciences,  Oct.  1854,  p.  423. 

*  Gazette  medicale  de  Paris,  1845,  p.  547. 

^  Dublin  Journ.  of  Med.  Sc.  1838,  vol.  xiii.  p.  53. 
^°   Trans,  of  the  Med.-Chii-urg.  Soc.  vol.  viii.  1817,  pp.  246  et  seq. 

"  Case  of  Marechal,  cited  by  Marchal  de  Calvi,  in  Annales  de  Chirurqie,  1844,  vol.  iv, 
,p.  69. 

1'^   The  Lancet,  1848,  vol.  ii.  pp.  266,  267. 

*^  Annales  de  Chirurgie,  loc.  cit.  p.  76. 

^'  Lehrbuch  der  Nervenkrankheiten,  3rd.  edit.  vol.  1.  pp.  23-35. 
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I  then  maintained,  that  a  neuralgia  may  be  caused  by  a  reflex  action,  V>eing  now 
pretty  generally  admitted,  I  only  give  here  a  reference  to  these  cases,  and  to  important 
pviblications  made  on  this  subject  by  Ch.  Londe,'  J.  Mason  Warren,^  and  Ch. 
Mauriac.^ 

Delirium. — I  will  simply  mention  here  three  cases  which  show  quite  decisively 
that  delirium  may  be  caused  by  an  injury  to  a  nerve. 

A  boy,  aged  fourteen,  trod  on  a  piece  of  glass,  which  penetrated  the  big  toe,  and  was  incom- 
pletely removed.  Four  j'ears  afterwards,  he  began  suddenly  to  talk  in  a  very  strange,  wild 
way ;  true  delirium  set  in,  and  nothing  appeased  the  patient.  Near  the  ball  of  the  big  toe  a  small 
reddish  elevation  was  fovmd.  The  moment  pressure  was  made  upon  it,  the  seizure  returned 
with  violence.  An  incision  was  made,  and  a  trifling  piece  of  glass  was  removed.  Much  as 
the  patient  had  raved  during  the  operation,  with  equal  suddenness  did  all  the  symptoms 
vanish  ;  and  he  was  surprised  on  being  told  of  all  the  senseless  things  he  had  uttered.'* 

I  have  published  a  case  very  similar  to  this,  which  I  owed  to  the  kindness  of  the  late  Mr. 
(Campbell  de  Morgan,  and  in  which  the  attacks  of  delirium  took  place  every  time  pressure  was 
made  on  a  wound  of  a  toe  containing  a  foreign  body.  As  soon  as  the  irritated  part  was  taken 
away  by  the  cut  of  a  bit  of  skin,  the  patient  became  rational,  and  remained  so  when  pressure 
was  made  on  the  wound.* 

Mr.  Sherwin  has  seen  a  woman,  who,  after  having  been  bled,  was  attacked  with  pains  in 
the  arm,  neck,  and  face,  with  spasms  in  those  parts,  and  delirium.  After  the  symptoms  had 
continued  a  fortnight,  a  deep  incision  above  the  cicatrix  quite  cured  her.'^ 

I  need  not  speak  here  of  the  delirium  that  follows  amputation  or  other  great 
operations.  The  causes  are  many  that  bring  on  delirium  in  such  cases.  Among  the 
principal  causes  I  will  point  out  a  great  loss  of  blood,  and  the  anxiety  of  the  patient. 

Ajjhasia.^ An  interesting  case  shows  that  this  affection  also  can  be  produced  by 
an  irritation  of  a  nerve.  Dr.  Guyot  has  seen  aphasia  occurring  every  time  an  attack 
of  facial  neuralgia  took  place ;  the  patient  was  cured  by  quinine.^ 

Inflammation. — Cases  of  inflammation  of  the  eye  due  to  a  reflex  action  are  so 
frequently  met  with,  that  there  is  no  need  of  pi'oving  their  existence.  Anyone  who 
will  i-ead  the  facts  published  by  Dr.  W.  Mackenzie,  in  his  valuable  work  on  the 
Diseases  of  the  Eye,  by  Mr.  R.  Taylor,*^  by  Dr.  Brondeau,^  and  by  several  other  more 
recent  writers,  among  whom  I  will  only  quote  Dr.  J.  J.  Maats,^"  a  pupil  of  Prof. 
Donders,  will  soon  be  convinced  that  an  inflammation  of  any  part  of  one  eye  (the 
retina,  the  cornea,  the  conjunctiva,  &c.)  may  be  caused  by  a  wound  or  an  inflamma- 
tion of  the  other  eye ;  and  that  if  the  first  diseased  oi-gan  is  extirpated,  the  other  is 
often  soon  ciired.  Cases  of  oi)hthalmia  owing  to  a  wound  or  a  neuralgia  of  the  infra- 
or  supra-  orbital  nerves,  or  caused  by  an  ii-ritation  of  the  dental  nerves,  are  also  not 
rare.  I  will  only  refer  to  a  good  case  of  that  kind  published  by  Tavignot.'^  Dr. 
Busschaert  has  published  a  cui-ious  case  of  ophthalmia  produced  by  obstruction 
of  the  external  auditory  canal. '^ 

Dr.  Rowland  relates  several  facts  which  seem  to  prove  that  an  inflammation  in 
one  side  of  the  brain  may  be  caused  by  an  injury  to  a  nerve  in  the  other  side  of  the 
body.'^  To  the  cases  of  inflammation  of  the  brain  mentioned  by  Dr.  Rowland,  I 
might  add   several  others,  among  which  the  most  significant   have  been  recorded  by 

I  JRecJi.  siir  Ips  Nevralyies  consecut  aii.v  Lesions  des  Nerfs.     Paris,  I860. 

-  Surgical  Ohserrntioiis,  with  Cases  mid  Operations.     Boston,  1867,  pp.  468,  471. 

3  Nevra,l(jies  reflexes  de  I'orchite,  in  Gaz.  med.  Paris,  1869,  Nos.  25  to  47;  and  1870, 
Nos.  1  to  5. 

^  Joerdaens,  apud  Hiifeland's  Journal,  vol.  iv.  p.  227,  ciled  by  Dr.  Martin  Payne,  in  Lis 
Medical  and  Physiol.  Commentaries,  vol.  i.  p.  425. 

*   Course  ofLect.  on  the  Physiot.  and  Pathol,  of  the  Nerv.  Cent.,  p.  185.     I860. 

^  Duncan's  Medical  Comment,  vol.  iv.,  cited  by  Mr.  Hamilton  in  Dublin  Journ.  of  Med. 
Science,  vol.  xiii.  p.  51,  1838. 

■^   Gazette  hebdomad,  de  Medecine.  1867,  p.  266. 

>*  Medical  Times  and  Gazette,  1857. 

'•*  Des  Affections  sympath.  de  I'un  des  Yeux.     Paris,  1868. 

'°  Nederlandsch  Archief  voor  Genees-  en  Natuurkunde,  Deel  ii.  P  A.flevering,  pp.  8-52. 
Utrecht,  1865. 

II  Echo  Medical.     Neucbatel,  aout,  1860.  p.  .571. 

'-    Gazette  Hebdonu'daire  de  Medecine,  1854,  p.  259. 

13   On  the  Nature  and  Treat^nent  of  Softeniny  of  the  Brain,  p.  67  et  seq.     London,  1851. 
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Hennen/  R.  Bright,^  and  Champsaur.^  The  well-known  fact  that  sometimes,  in 
traumatic  tetanus,  the  spinal  cord  becomes  inflamed,  shows  that  a  peripheric  irrita- 
tion may  produce  inflammation  in  that  organ. 

Inflammation  of  the  testicle  is  also  sometimes  prodviced  by  a  reflex  action  from 
an  irritated  nerve,  as  in  cases  by  Sir  Benjamin  Brodie,*  Barras,^  Marrotte,^  and 
others.  Sir  Astley  Cooper  ^  says  that  by  irritation  morbid  actions  are  excited  in 
distant  organs,  and  adds  :  '  thus  inflammation  is  produced  in  the  testicle  from  irrita- 
tion in  the  urethra.' 

Inflammation  of  the  abdominal  or  thoi-acic  viscera  may  also  be  produced  by  a 
reflex  action.  Proofs  of  this  assertion  are  abundantly  furnished  in  Lecture  X.  of  my 
woi-k  On  the  Central  Nervous  System,  A  reflex  inflammation  may  be  brought  on  to 
such  a  degi-ee  as  to  cause  an  ulcer,  which  nothing  can  heal  until  the  cause  (viz.  the 
irritation  of  a  nerve)  is  i-emoved.  Sir  Astley  Cooper  mentions  several  cases  of  that 
kind.* 

As  well  shown  by  Mr.  J.  Hamilton,  there  is  sometimes  in  cases  of  wounds  of 
nerves,  a  deceptive  appearance  of  inflammation  with  suppuration.^ 

Coma. — This  most  dangerous  morbid  state  may  also  be  caused  by  a  peripheric 
nervous  irritation. 

In  a  case  of  Hirscli,  quoted  by  Dieifenbacli,^°  convalsious  and  coma  accompanied  local 
neuralgia,  caused  by  venesection.  The  patient  was  cured  by  tAvo  deep  incisions  over  the 
wound.  An  immediate  cure  of  coma  and  convidsions  was  also  obtained  in  a  case  similar  to 
the  preceding,  observed  by  Dr.  Wilson."  Another  case,  somewhat  similar,  has  been  recorded 
by  Mr.  G.  Bell.i^ 

Apoplexy. — Even  apoplexy  can  be  caused  by  a  peripheric  irritation. 

A  remarkable  case  of  Avound  having  caused  nem-algia  and  apoplectic  attacks  has  been 
observed  by  Dr.  Maupin."     Other  cases  are  mentioned  in  my  old  journal.^* 

Muscular  atrophy. — I  have  seen  a  number  of  cases  of  atrophy  of  muscles  pro- 
duced by  a  reflex  influence  from  an  irritated  nerve. 

In  one  case  all  the  muscles  of  the  thumb  wasted  very  rapidly  after  a  deep  wound  of  the 
ulnar  side  of  the  fore-arm  having  divided  the  idnar  nerve.  This  cannot  be  explained  by  the 
fact  that  that  nerve  sends  a  branch  to  two  muscles  of  the  thumb,  as  besides  these  two 
muscles,  all  the  others,  and  especially  the  abductor  and  the  opponens,  were  notably  atrophied. 
Dupuytren  ^^  relates  a  case  of  reflex  atrophy  of  the  forearm  and  hand  caused  by  a  slight  wound 
of  a  finger. 

A  neuralgia  very  often  produces  atrophy  in  neighbouring  muscles.  My  friend 
and  pupil,  Dr.  CI.  Bonnefin,'^  has  seen  nineteen  cases  of  muscular  atrophy  caused  by 
a  neuralgia.  A  remarkable  fact,  observed  in  those  cases,  serves  to  explain  how  the 
atrophy  was  produced — there  was  a  marked  diminution  of  temperature,  most  likely 
due  to  a  spasm  of  blood-vessels.     The  amou.nt  of  blood  was  consequently  diminished, 

1  Military  Surgery,  p.  191. 

~  Heports  of  Medical  Cases,  vol.  ii.  pt.  i.  p.  52. 

^   Th^se  inauf/urale,  p.  22.     Paris,  1860. 

"'  Lectures  on  Local  Nervous  Diseases,  p.  16.     1837. 

^  Cited  by  Notta,  in  Archiv.  cle  Med.  etc.,  p.  547,  sept.  1854. 

°  L' Union  medicale,  p.  155.     1851. 

■^  Lectures  on  the  Principles  and  Practice  of  Surgery,  by  F.  Tyrrell,  vol.  i.  p.  4.     1824. 

*  Loc.  cit.  pp.  7,  8. 

'■^  Dublin  Journal  of  the  Medical  Sciences,  vol.  xiii.  pp.  50,  55.     1838. 

1°  British  and  Fweign  Medical  Hevieio,  p.  332,  vol.  xxi.  1846. 

^^  A  Treatise  on  Diseases  and  Injuries  of  the  Nerves,  by  J.  Swan,  p.  117.     1834. 

^-  J.  Swan,  loc.  cit.  p.  119. 

^^  Quoted  by  Marchal  de  Calvi,  in  Annales  de  Chirurgie,  vol.  x.  obs.  7,  p.  73. 

^'  Journd.  de  la  Physiologic  de  VHonime,  etc.,  vol.  v.  1862,  pp.  619,  621. 

^"  Leqons  orales  de  Clinique  Chirurgicale.     Paris,  1839,  p.  95. 

^'°  De  V Atrophic  muscidaire  consecutive  aux  Nevralgies.  Paris,  1860.  A  long  list  of 
authors  having  spoken  of  muscular  atrophy  caused  by  sciatica,  is  given  by  Dr.  Lagrelette,  in 
his  exhaustive  work  on  that  kind  of  nem-algia,  entitled  Etude  histor.  semeiolog.  et  therapeut.  de 
la  Sciatique,  pp.  34-35.  Paris  1869.  See  also  Notta's  paper  in  Archives  de  Medecine,  sept. 
1854,  p.  557. 
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and  the  wasting  occurred  owing  to  tlie  lack  of  nutritive  fluid.  Some  of  the  cases  of 
wasting  palsy  related  in  Dr.  Roberts'  excellent  work/  very  likely  belong  to  the  class 
of  reflex  atrophy. 

In  a  case  recorded  by  Yallez,  a  wound  of  the  infra-orbital  nerve  produced  a  leflex 
atrophy  and  paralysis  of  the  face  on  the  sarae  side.^ 

Atrojihy  of  the  cellular  tissue. — In  some  of  the  cases  of  atrophy  of  one  side  of  the 
face,  which  Schott  and  Romberg  have  called  facial  trophoneurose,  there  was  an 
irritation  of  some  sensitive  nerve,  probably  acting  by  a  reflex  influence.  I  saw  a 
case  of  that  rare  affection,  thi'ee  years  ago  in  Boston  (United  States) ;  its  probable 
cause  was  an  irritation  of  the  dental  nerves,  which  produced  convulsions  in  one  side 
of  the  face  (the  side  where  the  atrophy  was  afterwards  observed).  I  will  refer  for 
arguments  leading  to  the  conclusion  that  the  cellular  tissue  is  alone  atrophied  in  that 
affection,  to  the  remarkable  essays  of  Dr.  L.  Lande  and  of  Dr.  Fremy.^ 

Hypertrophy. — Notta  mentions  cases  of  hypertiophy  of  the  face  and  tongue 
caused  by  neuralgia.'*  I  have  seen  a  case  of  considerable  hypertrophy  of  the  bones 
and  of  the  cellular  tissue,  in  the  face,  which  occurred  after  repeated  attacks  of 
neuralgia,  in  a  lady  whose  general  health  was  excellent. 

Various  kinds  of  alterations  of  nutrition  and  secretion. — The  number  of  facts 
that  might  come  under  this  head  has  considerably  increased  since  the  time  that  my 
friend  Sir  James  Paget  ^  first  showed  how  great  may  be  the  difect  and  the  reflex 
influences  of  the  nervous  system  in  disturbing  nutrition.  ErujMons  of  various  kinds 
{erythema,  pemphigus,  ztrticaria,  acne,  and  especially  the  different  forms  of  herj)es) 
are  often  produ.ced  by  a  reflex  influence  from  an  iriitated  nerve,  as  proved  by  facts 
observed  by  Rayer,  G.  Simon,  Delioux,  Notta,  Romberg,  Hasse,  Pai-rot,  and  more 
recently  by  Charcot,  Barensprung,  J,  Hutchinson,  H.  F.  Damon,  Purdon,  and  others. 
I  have  seen  several  cases  proving  clearly  the  production  of  certain  eruptions  by  a 
reflex  action.  Sir  Astley  Coopei-  relates  a  curious  case  of  fu7igoid  gramdations  pro- 
trudh%g  throu^gh  an  ulcer  in  the  cheek  of  a  lady,  who  was  quickly  cured  after  the 
exti'action  of  a  tooth. ^  In  a  case  of  ulcerations  and  wasting,  probably  due  to 
neuralgia.  Dr.  Hooker  cured  the  patient  by  dividing  the  popliteal  nerve.'^  An 
erysipelatous  redness  and  swelling  has  been  seen  by  Sherwin  in  a  case  of  wound  of  a 
nei-ve,  and  a  sioelling  of  the  foot  and  leg  has  been  observed  by  Di-.  "Watson  of  New 
York,  in  a  case  of  a  cut  of  the  sole  of  the  foot  by  a  piece  of  glass.*  CEdeiaa  is  a  fre- 
quent reflex  effect  of  neuralgia.  Hamilton  has  seen  two  cases  of  that  serous  effusion 
after  injuries  of  nerves.^  Those  persons  who  know  that  even  gangrene  may  be  caused 
by  an  influence  of  the  nervous  system,  as  rendered  so  probable  by  Dr.  M.  Raynaud,^° 
will  not  be  reluctant  to  admit  that  it  may  be  the  result  of  a  reflex  influence  from 
irritated  nerves.  Most  likely  it  was  not  to  embolism  or  to  thrombosis,  but  also  to 
a  reflected  nervous  influence,  that  gangrene  was  due  in  three  cases  related  by  Sir 
William  Fergusson,*^  Dr.  Gubler,^^  and  Dr.  Grainger  Stewart.'^  The  case  of  Dr. 
Stewart  is  especially  worthy  of  attention.  I  have  frequently  seen  gangi-ene  of  the 
ear  appear  from  a  mere  prick  of  the  medulla  oblongata  in  certain  animals.  Altered 
secretions  are  very  often  due  to  a  reflex  influence  in  cases  of  neuralgia,  and  some- 
times in  cases  of  wounds  of  nerves.     Diabetes  is  most  likely  produced  by  a  reflex 

'  An  Essay  on  Wasting  Palsy.     London,  1858. 
'^  Gazette  mSdicale  de  Paris,  p.  687.     1847. 

*  Essai  sur  VAplasie  latnmeuse  pi'ogressive,  par  le  Dr.  Lande.  Paris,  1869 ;  and  Etude 
critique  de  la  trophonevrose  faciale,  par  le  Dr.  Fr^my.     Paris,  187^. 

•*  Archives  de  Medecine,  juillet  1854,  pp.  311-12. 

*  Lectures  on  Surgical  Pathology,  edit,  of  1853,  vol.  i.  p.  44. 
«  The  Lancet,  3rd  edit.  1826,  vol.  i.  p.  27. 

^  The  Lancet,  vol.  ii.  1859,  p.  336 ;  and  The  Brit.  Med.  Journ.  Dec.  1866,  p.  730. 
®  The  cases  of  Sherwin  and  Watson  are  cited  by  Mr.  Hamilton  in  Dublin  Journal  of  the 
Med.  Sc.  vol.  xiii.  pp.  51,  64,  1838. 

®  Dublin  Journ.  of  the  Med.  Sc.  vol.  xiii.  pp.  41  and  43,  1838. 

'"  De  VAsphyxie  locale  ou  ganqrene  symetrique  des  Extremites,     Paris,  1862. 

"  The  Lanc'et,  vol.  xiii.  p.  152,  1850. 

^^  Comptes  rendus  de  la  Soci^te  de  Biologie,  pour  1854,  p.  76. 

13   The  Medical  Press  and  arcnlar,  .Tan.  10,  1866. 
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influence  when  it  comes  after  a  peripheric  injury.  It  may  be  objected,  however,  that 
concussion  of  the  brain  is  then  its  constant  cause.  I  have  not  room  enough  to  discuss 
the  question  hei-e,  but  I  think  that  the  possibility  of  a  reflex  origin  to  melLituria  is 
clearly  established  by  cases  like  those  reported  by  Dr.  W.  R.  Hill,  in  which  a  burn 
was  the  cause  of  the  secretion  of  sugar.'  Cases  of  alteration  of  hair  due  to  neuralgia 
or  injuries  of  nerves  are  not  rare,  and  I  could  easily  mention  many,  showing  changes 
in  colour,  in  thickness,  in  abundance,  and  in  i-apidity  of  growth  of  hair.^  Cataract 
and  glaucoma  have  been  pointed  out  also  as  evidently  resulting,  in  some  cases,  from 
an  irritation  of  nerves.^ 


Section  II. — General  Features  and  Rules  of  Treatment  of  the  various 
Affections  caused  by  an  Irritation  of  a  Nerve. 

The  following  features  usually  characterise  cases  of  neuralgia,  paralysis,  epilepsy, 
and  other  afiections  brought  on  by  a  peculiar  influence,  exerted  upon,  or  through,  a 
nervous  centre,  from  an  irritation  of  a  nerve. 

(1)  Previous  to  the  appearance  of  a  more  or  less  remote  affection  due  to  such  an 
irritation,  the  patient  has  suffered  for  a  variable  time  from  a  neuralgia  or  a  neuritis, 
from  a  wound  or  a  burn,  or  from  pressure  upon  a  nerve,  by  either  a  tumour,  a  dis- 
placed bone,  or  a  foreign  body. 

(2)  An  increase  or  a  decrease  of  the  irritation  of  a  nerve  is  often  followed  by 
corresponding  changes  in  the  intensity  of  the  remote  affections  caused  by  the  peri- 
pheric nervous  initation. 

(3)  The  various  modes  of  treatment  of  nervous  and  other  affections,  produced  by 
an  influence  exerted  on  the  nervous  centres  by  a  peilpheric  irritation,  are  generally 
quite  unsuccessful  so  long  as  this  irritation  persists  unabated. 

(4)  The  various  affections  produced  by  a  peripheric  nervous  irritation  are 
frequently  cured  or  relieved  at  once,  or  very  soon  after  the  removal  of  their  cause, 
viz.  the  ii'ritation. 

I  may  add  a  few  other  characters,  moi-e  or  less  implied,  however,  in  the  preceding  : 
1st.  When  remote  affections  due  to  a  peripheric  nervous  irritation  occur  by  fits,  it  is 
not  rare  to  see  the  fit  suddenly  produced  (completely  or  incompletely)  when  the 
diseased  nerve  is  irritated  by  pressure,  or  otherwise  (application  of  galvanism,  for 
instance).  2nd.  Narcotics,  applied  to  the  diseased  nei-ve,  will  very  frequently 
diminish,  at  least  for  a  time,  the  remote  affection,  even,  sometimes,  when  it  consists 
in,  or  is  connected  with,  a  notable  alteration  of  nutrition. 

The  above  characters  may  all  serve  for  the  diagnosis  of  remote  affections  caused 
by  a  peripheric  nervous  irritation  ;  but  the  only  essential  one  consists,  of  course,  in 
the  pi-e-existence  of  a  lesion  of  a  nerve.  It  must  be  remembered,  that  if  the  trunk  of 
a  nerve  is  inflamed,  all  the  symptoms  spontaneously  mentioned  by  the  patient  may 
seem  to  him  to  exist  only  at  the  terminal  ramifications  of  that  nerve.  There  is  but 
one  way  to  ascertain  what  the  starting-point  of  these  symptoms  is  :  it  consists  in  the 
examination,  by  pressui-e,  of  as  much  as  possible  of  the  whole  length  of  the  nerve, 
from  the  periphery  to  the  neighbourhood  of  the  braui  or  spinal  cord.  Had  this  rule 
been  applied  in  the  following  case,  it  would  not  have  been  published  and  accepted 
as  a  case  of  reflected  influence  from  a  disease  of  the  nerves  of  the  thumb  upon  the 
four  limbs. 

Lady  — —  was  attacked  suddenly  by  an  acute  pain,  soon  followed  by  redness  and  swelling 
in  the  left  thumb ;  and  the  other  fingers  ^aduaUy  were  also  attacked,  and  afterwards  the 
forearm.  There  was  contracture  and  paralysis,  with  hypersesthesia.  The  other  arm  became 
affected  in  a  similar  way ;  and  when  the  pain  was  violent,  there  was  paraplegia.     No  benefit 

^  Beale's  Archives  of  Medicine,  vol.  ii.  p.  172. 

^  I  found  lately  that  in  some  animals  the  division  of  the  sciatic  nerve  is  almost  always 
followed,  in  two  or  three  months,  by  a  fall  of  hair  in  the  neck  on  the  side  of  the  lesion. 

^  Gazette  des  Hopitaux,  1846,  p.  1 ;  Gazette  mSd.  de  Paris,  1840,  p.  130,  and  1846,  p. 
646  :  and  De  Brondeau's  dissertation,  Des  Affect,  sympath.  de  Vun  des  Yeux  a  la  suite  d'une 
hlessure  de  Vautre  ceil,  pp.  40-46.     Paris,  1858. 
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was  obtained  from  powerful  narcotic  applications  on  the  left  thumb  and  hand ;  but  the 
patient  was  cured  after  the  use  of  a  counter-irritant  ointment  rubbed  over  the  arm.^  In  this 
case  there  had  been  no  injury  to  the  hand ;  there  was  no  neuralgia ;  and  the  symptoms 
observed  in  the  fingers  and  the  forearm  were  those  we  find  in  cases  of  local  meningitis,  or 
inflammation  of  the  sheath  of  nerves,  at  their  exit  from  the  spine.  I  have  seen  five  similar 
cases,  four  of  which  were  cured  by  counter-irritants  applied  to  the  spine. 

The  wonderfully  powerful  and  varied  influence  exei'ted  by  an  irritation  of  a  nerve 
is  not  due  to  pain,  but  to  an  action  of  peculiar  incident  non-sensitive  nerve-fibres,  as 
is  well  proved  by  two  sets  of  facts  :  first,  that  there  may  be  no  pain,  and  even  no 
sensation  of  any  kind,  in  certain  cases  in  which,  however,  a  peripheric  nervous  irri- 
tation causes  a  neurosis,^  or  another  affection,  as,  for  instance,  in  cases  of  worms  in 
the  bowels ;  secondly,  that  we  eveiy  day  see  cases  of  pain  from  neuralgia,  or  other 
diseases  of  nerves,  without  the  pi'oduction  of  any  remote  affection.  In  only  a  few 
cases  seen  by  myself  or  others,  was  there  such  an  agonising  pain  as  in  a  patient,  in 
whom  a  ball  had  lodged  in  the  trunk  of  the  radial  nerve,  producing  for  many  days 
the  most  excruciating  pain,  depriving  him  of  sleep,  and  causing  a  continued  perspii'a- 
tion  from  his  face,  without  any  other  marked  reflex  action  than  a  contraction  of  the 
forearm  upon  the  arm.^ 

It  may  seem  quite  surprising,  and  perhaps  incredible,  that  the  same  cause,  viz. 
an  irritation  of  a  nerve,  will  either  produce  no  effect  at  all,  or  produce  such  a  vai-iety 
of  affections  as  I  attribute  to  such  a  cause.  But  those  who  will  take  the  trouble  of 
studying  the  variety  of  effects  of  a  clear  cause  of  reflex  action,  such  as,  for  instance, 
the  exposure  of  many  people  to  a  cold  wind  when  they  come  out  perspiring  from  a 
very  warm  room,  will  understand  that  reflex  effects  may  be  exceedingly  various, 
although  resulting  from  the  same  peripheiic  cause. 

Treatment. — Of  the  various  means  of  treatment  of  the  reflex  and  other  remote 
effects  of  the  irritation  of  a  nerve,  the  most  important  may  be  classed  into  two 
groups— the  local  and  the  general  means.  As  regards  the  local  means,  they  consist 
chiefly  in  applications  of  revulsives  or  sedatives,  or  in  an  amputation  or  division  of  a 
nerve ;  while  the  general  means  consist  chiefly  in  the  use  of  i-emedies  that  will 
diminish  the  reflex  power,  or  the  morbid  excitability  of  the  irritated  nerve. 

Local  means  of  treatment. — Of  these  means,  the  best  theoretically  are  also  the  best 
practically,  according  to  the  mass  of  facts  I  have  collected.  The  section  of  the 
injured  or  irritated  nerve  between  the  brain  or  spinal  cord  and  the  part  of  the  nerve 
which  is  altei'ed,  is  certainly  the  most  important  local  means.  I  hardly  need  to  say, 
that  if  this  operation  is  to  be  performed,  the  sooner  the  better,  in  cases  of  hydropho- 
bia, epilepsy,  tetanus,  reflex  neuralgia,  paralysis,  &c.  Of  course,  if  there  is  any  I'ea- 
son  to  fear  that  the  irritating  cause  will  persist  after  the  time  necessary  for  the 
reunion  of  the  parts  of  the  divided  nerve,  an  excision  of  an  inch  or  two,  which  will 
retard  reunion,  must  be  made  instead  of  a  simple  division.  There  is  no  doubt  that 
in  a  number  of  cases  (especially  those  of  long  duration)  this  operation  will  not 
succeed  ;  and  there  are  many  discouraging  facts  showing  that  the  alteration  of  nutri- 
tion produced  at  a  remote  distance  fi'om  the  irritated  nerve  will  continue  after  the 
division  of  the  nerve,  owing  to  causes  yet  undiscovered,  or  to  an  inflammation  of  the 
nerve  in  a  great  length  between  the  place  of  the  section  and  the  nei'vous  centres. 
It  would  be  prudent  always  to  excise  at  least  a  very  small  part  of  the  length  of  the 
nerve,  to  ascertain,  by  a  microscopical  examination,  if  it  is  inflamed  at  the  place  of 
the  operation  ;  as,  if  such  be  the  case,  anothei-  division  ought  to  be  performed  much 
higher  up,  and  even  as  near  the  nervous  centre  as  safely  as  possible.  In  a  most 
valuable  paper  of  Messrs.  Arloing  and  Tripiex','*  they  give  good  reasons  for  the 
division  of  all  the  nerves  of  a  limb  in  cases  of  tetanus ;  but  I  do  not  think  that  this 

^  Case  of  Pearson,  in  Med.-Chir.  Trans,  vol.  viii.  pp.  252  et  seq.  Pearson  does  not  speak 
of  the  spine.  Had  lie  examined  it,  he  would  have  found  great  tenderness  between  the 
shoulders  and  a  little  above. 

^  See  my  Researches  on  Epilepsy,  p.  17.     Boston,  1857. 

^  Case  of  Denmark,  in  Med.-Chir.  Trans.  1813,  vol,  iv.  p.  48,  The  patient  was  cured  by 
the  amputation  of  the  arm, 

^  Ai'chivex  de  Phydol.  normale  (4 puthol.  p.  245,  187U, 
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radical  proceeding  is  essential  in  a  large  projDortion  of  cases  of  tetanus.^     Still  less 
would  it  be  essential  in  most  other  affections  due  to  peripheric  irritation. 

There  are  cases  in  which,  instead  of  dividing  a  nerve,  all  that  is  necessary  is  to 
gain  a  few  days  to  allow  a  wound  to  heal  up.  I  proposed,  several  year's  ago,  to 
make  use,  in  those  cases,  of  a  simple  means,  consisting  in  laying  bare  the  nerve 
above  the  wound,  and  in  dropping  sulphiiric  ether  upon  it.  This  operation, 
especially  if  ether  is  often  applied,  may  render  the  nerve,  for  many  days,  quite 
unable  to  transmit  any  irritation  from  the  original  wound. 

Amputation  of  a  limb  should  never  be  resorted  to  with  the  view  of  curing  reflex 
epilepsy,  tetanus,  &c.,  unless,  of  coui'se,  this  opei^ation  happens  to  be  necessaiy  for 
another  purpose. 

In  hydrophobia,  besides  the  section  of  the  nerve  at  a  notable  distance  from  the 
wound,  it  would  be  prudent,  after  a  double  section,  to  withdraw  the  whole  length  of 
the  nerve  from  the  iAa.ee  of  the  upper  section  to  the  place  of  the  lower  one,  which 
should  be  near  or  below  the  original  wound  (i.e.  the  bitten  part). 

Next  to  neurotomy,  subcutaneous  injections  of  narcotics  just  above  the  wound, 
or  on  the  irritated  nerve,  together  with  applications  of  emollient  and  narcotic  lotions, 
or  poultices,  on  the  wound  itself,  are  among  the  best  local  means.  I  have  some- 
times obtained  the  cure  of  chorea,  of  irregular  attacks  of  convulsions,  of  reflected 
neuralgia,  and  even  of  epilepsy  (three  cases),  by  such  subcutaneous  injections  of 
narcotics  in  gradually  increased  doses  (from  half  to  two-thirds  of  a  grain  of  moi^phia, 
together  with  from  one-sixtieth  or  one-fiftieth  to  one  twenty-fifth  of  a  grain  of  atropine). 

I  have  derived  some  benefit  also  in  cases  of  epilepsy  with  a  distinct  pei-ipheric 
aura,  from  applications  of  temporary  circular  blisters,  like  a  ring,  around  a  limb  or 
a  finger. 

Applications  of  ether  spray,  of  ice,  or  even  sometimes  of  a  freesdng  mixture,  on  the 
spot  where  a  nerve  is  wounded  or  irritated,  might  be  sufficient  to  produce  a  cessation 
of  its  influence  on  the  nervous  centre  or  another  organ.  Induction  of  local 
ansesthesia  by  applications  of  ether  spray  just  upon  and  above  the  wound  might 
also  be  employed  with  benefit.  Before  dividing  a  large  nerve,  or  several  nerves,  one 
of  these  means  should  be  tried. 

The  actual  cavitery,  applied  at  white  heat,  may  also  be  extremely  useful.  It  is 
perhaps  the  best,  and  can  cei-tainly  be  one  of  the  least  painful,  counter-irritant 
means. 

I  need  not  say  that  foreign  bodies,  tumours  (neiiromatic  and  others),  or  vicious 
cicatrices,  &c.,  giving  rise  to  i-eflex  affections,  should  be  extirj)ated. 

As  regards  Nussbaum's  proceeding,  i.e.  stretching  of  nerves,  I  will  speak  of  it  in 
a  separate  part  of  this  article. 

General  means  of  treatment. — After  anaesthetics,  the  most  powerful  agents  to 
subdue  the  reflex  excitability  of  the  nervous  centres  are  the  bromides  of  potassium 
and  ammonium,  belladonna,  Indian  hemp,  aconite,  hyoscyamine,  ergot  of  rye,  and 
turpentine ;  to  which  list  now  a  few  other  substances,  such  as  the  hydrate  of  chloral, 
the  chloride  of  baryum,  and  Calabar  bean  can  be  added.  It  ought  to  be  remembered 
that  in  many  cases  of  reflex  affections,  the  most  powerful  narcotics,  especially  opium, 
and  also  other  remedies,  such,  for  instance,  as  the  chloride  of  baryum,  may  be  borne 
in  very  large  doses  without  any  poisonous  effect.  It  would  be  impossible  to  say 
more  as  regards  the  general  treatment  without  entering  into  details  which  the  lack 
of  room  prevents  my  giving,  and  also  because  the  rules  must  vaiy  considerably 
according  to  the  kind  of  reflex  affection  to  be  treated,  and  the  special  features  of  each 
case. 

C.  E.  Brown-Sequard,  M.D. 

^  The  Boston  Medical  and  Surgical  Journal  (March  31,  1870,  p.  238)  gives  a  case  of 
seA'ere  traumatic  tetanus,  cured  by  exsection  of  the  internal  plantar  nerve.  Dr.  G.  E.  Foster, 
who  reports  the  case,  stated  that  '  no  spasm  of  any  kind  '  occurred  after  the  operation. 
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PART  III. 
SUTURE  AND  STRETCHING   OF  NERVES. 

IN  the  previous  parts  of  this  article  I  have  said  but  little  of  suture,  and  still  less  of 
stretching  of  nerves.  These  modes  of  treatment,  especially  the  last,  have  lately 
been  used  so  extensively  that  it  is  essential  to  give  a  separate  account  of  these 
therapeutic  operations.     I  will  first  speak  of  suture. 

Suture  of  nerves. — Although  fi\r  less  important  than  it  was  thought  to  be  for  a 
year  or  two  (1864-186.5),  this  operation  is  a  veiy  useful  one.  It  is  perfectly  well 
known,  however,  that  reunion  and  regeneration  of  nerves,  with  return  of  the  lost 
functions,  can  take  place  not  only  without  the  suture  of  the  divided  ends  of  a  nerve, 
but  also  when  a  long  piece  of  a  nerve  has  been  excised  and  thrown  away.  Reunion 
and  regeneration  can  take  place  twice  in  the  same  nerve  without  suture.  I  have 
attended  a  patient,  whose  face  was  not  only  sensitive,  but  endowed  with  a  greatly 
increased  sensibility  to  touch,  to  tickling,  to  heat  and  cold,  and  to  causes  of  pain, 
although  the  infra-orbitary  nerve  had  been  twice  excised,  by  Sir  William  Fergusson. 
As  regards  the  length  of  nerve  that  can  be  reproduced,  I  should  not  like  to  assign 
any  limit  to  the  regenerating  process.  I  showed  recently  to  the  Biological  Society 
the  hind  limb  of  a  small  monkey  on  whom,  in  two  months  and  twelve  days,  nearly 
the  whole  extent  of  the  sciatic  and  tibial  nerves  had  been  reproduced,  after  an 
excision  of  twelve  centimetres  (4|^  inches).  The  motor  and  sensory  functions  had 
not  yet  returned.' 

Notwithstanding  the  denial  of  Eulenbiu'g  and  Landois,  it  is  now  perfectly  well 
established  that  suture  hastens,  or  otherwise  helps,  reunion  and  regeneration  of 
divided  nerves.  In  comparative  experiments  which  I  have  made  on  young  animals, 
I  have  obtained  results  very  nearly  similar  to  those  of  Vulpian  and  Philippeaux, 
who  say  that  the  function  of  divided  nerves  without  suture  will  usually  return  in 
four  or  five  weeks,  while  it  can  take  place  in  seventeen  days  after  suture.  I  never 
saw  it  occur  in  ten  days  (SchifF),  or  in  nine  days  (Magnien).  Beclard,  sen..  Sir 
James  Paget,  and  many  other  surgeons,  have  seen  cases  of  rapid  regeneration  and 
retvu-n  of  function,  especially  in  young  patients,  when  divided  nerves  had  not  been 
submitted  to  suture.  In  1864,  an  attempt  was  made  to  prove  that  divided  nerves 
can  heal  by  primary  union,  and  recover  almost  immediately  then-  function,  if  the  cut 
ends  are  placed  in  front  of  each  other  and  held  there  by  suture.  Professor  Laugier  ^ 
announced  that,  in  a  case  of  complete  section  of  the  median  nerve  and  incomplete 
section  of  the  radial,  he  made  use  of  suture  for  the  median,  in  the  morning,  and 
found,  in  the  evening,  that  sensibility  existed  in  all  the  parts  receiving  fibres  from 
that  nerve.  A  few  days  after  Houel  communicated  a  similar  case  to  the  Paris 
Surgical  Society.  These  cases  prove  nothing  as  regards  the  rapidity  of  I'eunion  and 
return  of  function.  Cases  are  numerous  in  which  a  division  of  one,  or  even  two, 
nerves  of  the  arm  has  taken  place  without  loss  of  feeling  in  the  arm  or  forearm  or 
hand.  Lenoir,  Horteloup,  Von  Bums,  Kraussold,  Leudet  and  Delabost  have 
recorded  su.ch  cases.     This  is  more  frequently  observed  when  it  is  the  median  nerve 

^  See  Comptes  rendus  hehdomudaires  de  la  Societede  Biologie,  Paris,  1882,  p.  30. 
"  Comptes  rendus  de  VAoddemie  des  Sciences,  vol.  lyiii.,  June,  1864,  p.  1139, 
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which  is  divided  than  when  it  is  the  radial,  and  still  more  the  nlnar  nerves,  which 
are  cut.  Sensibility  may  persist  although  diminished,  even  when  most  nerves  of 
the  arm  have  been  divided.  So  it  was  in  a  case  of  Baudens,  in  which  the  radial  was 
almost  the  only  brachial  nerve  not  injured.  Tlie  explanation  of  these  singular  facts 
has  been  given  by  Arloing  and  L.  Ti-ipier.i  They  have  proved  that  the  various 
nerves  send  to  each  other  recurring  ensiform  or  loop-like  fibres,  which,  coming  by 
one  of  them  from  an  anterior  spinal  root,  goes  into  another,  to  ascend  to  the  spinal 
cord  through  a  posterior  root,  producing,  when  acted  upon  in  one  nerve,  an 
impression  which  follows  the  loop,  and  then  ascends  to  the  cord  through  the  other, 
giving  rise  to  the  so-called  'i-ecurring'- sensation,  so  well  studied  by  Magendie  and 
Bernard. 

It  is  now  quite  proved  that  a  primary  ttnion  of  the  divided  ends  of  a  nerve  is 
only  an  appearance  of  union,  a  cicatricial,  not  a  jAysiological  one ;  that  the  distal  or 
lower  end  must  pass  through  the  process  of  degeneration  so  graphically  described  by 
Augustus  Waller,  and  that  new  elements  must  be  produced.  Therefore  the  im- 
portance of  suture  does  not  consist  in  rendering  healing  easy  by  preventing  degen- 
eration, but  in  allowing  regeneration  to  take  place  quicker.  In  this  respect  some 
cases  of  Vei-neuil,  Gluck,  and  others  are  certainly  demonstrative ;  but  no  case  has  as 
much  value  as  one  of  Mr.  Hulke,^  in  which  a  sutural  junction  proved  successful 
fifteen  weeks  after  division  of  the  ulnar  nerve.  Both  bulbous  ends  of  the  nerve  had 
to  be  cut  away,  and  as  they  were  three-quarters  of  an  inch  apart,  the  upper  end  was 
stretched  and  drawn  down,  and  joined  to  the  lower  one  by  silk  sutures.  The  dis- 
cussion on  that  case  and  some  others,  at  the  Clinical  Society,  is  well  worth  reading. 

In  conckision  I  will  say — 1st.  that  in  recent  cases  of  injury  in  which  there  are 
reasons  to  suppose  that  the  ends  of  divided  nerves  are  not  very  near  each  other,  they 
ought  to  be  drawn  so  as  to  touch  each  other,  and  be  kept  so  by  suture  (catgut  sutures 
to  be  preferred  to  silver  or  silk  ones)  ;  2nd.  that  in  cases  of  injury  of  nerves,  with 
long  persistence  of  loss  of  their  function,  the  process  instituted  by  Mr.  Hulke  ought 
to  be  followed,  however  long  the  time  elapsed  since  their  injury. 

/Stretching  of  nerves. — We  owe  to  Professor  Von  Nussbaum,  of  Munich,^  the  first 
operation  of  that  kind.  He  was  led  to  make  the  trial  in  a  case  of  most  painful  and 
persistent  cramp,  by  two  facts,  which  were  not  sufficient,  however,  to  authorise  the 
boldness  of  that  new  process.  He  recollected  that,  in  1860,  he  had  resected  the 
elbow-joint  in  a  scrofulous  girl,  and  released  the  ulnar  nerve  from  strong  adhesions, 
with  the  result  of  curing  a  contracture  of  the  third  and  fourth  fingers.  He  also 
remembered  an  operation  of  Professor  Billroth,"*  who  had  obtained  a  cure  in  a  case 
of  epilepsy,  by  dissecting  and  rubbing  the  sciatic  nerve.  Since  Nvxssbaum  made 
his  first  publication,  nerve-stretching  has  been  used,  and  perhaps  abused,  in  cases 
not  only  of  mere  nerve  afiections,  bvit  also  in  a  great  many  other  affections.  Before, 
however,  speaking  of  the  various  kinds  of  disorders  or  diseases,  in  which  it  has  been 
employed,  it  is  essential  to  say  a  few  words  on  several  questions  relating  to  the  effects 
of  stretching  on  the  nerves  themselves  and  on  the  nerve-centres. 

(1)  Weight  that  can  he  home  hy  nerves  withotit  heing  torn. — Dr.  Tillaux^  has 
ascertained  on  two  human  corpses  that  the  sciatic  nei-ve,  being  drawn  down,  did  not 
break  till  the  weight  it  had  to  support  was  fifty-four  kilogrammes  in  one  case  and 
fifty-eight  in  another.  In  these  corpses  the  median  and  ulnar  nerves  individually 
resisted  till  the  weight  was  twenty  or  twenty-five  kilogrammes,  and  both  together 
till  it  was  thirty-nine  kilogrammes.  Mr.  Johnson  Symington  ^  has  found  that  the 
sciatic  nerve  can  bear  a  heavier  weight  than  was  the  case  in  Tillau.x's  experiments. 
Out  of  fourteen  observations  on  the  dead  body,  in  which  weights  were  rapidly 
attached  to  that  nerve  immediately  below  the  glutseus  mviscle,  130  lbs.  (i.e.  more 

1  Archives  de  Physiologie  normale  et  imthol.,  Paris,  1869,  vol.  ii,  pp.  83  and  313. 

"-  British  Medical  Journal,  1879,  vol.  i.  p.  819. 

^  Deutsche  Zeitschrift  fur  Chirurgie,  1873,  Bd.  i..  Heft  5,  p,  450. 

*  Archiv  filr  Klinische  Cliirurc/ie,  Wien,  Bd.  xiii.,  1872,  p.  379. 

^  Des  affections  chirurgicales  des  Nerfs,  Paris,  1866,'p.  11. 

^  The  Lancet,  London,  1878,  yol.  i.  p.  904, 
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than  60  kilogrammes)  was  the  average  weight  found  necessary  to  rupture  the  nerve. 
The  maximum  was  176  lbs.  and  the  minimum  86  lbs.,  in  the  body  of  a  young  female. 
Gillette/  on  the  dead  body  of  old  men,  has  found  that  the  sciatic  nerve  breaks,  or  is 
drawn  away,  under  a  weight  of  7.5  to  100  kilogrammes.  In  the  dead  body  of  a 
vigorous  adult  the  breaking  only  took  place  under  the  enormous  weight  of  300 
kilogrammes,  more  than  600  lbs.  The  median  and  the  ulnar  required  from  4-5  to  60 
kilogrammes,  a  weight  more  than  double  that  mentioned  by  Tillaux.  The  following 
weights  are  those  indicated  by  Trombetta  ^  as  being  those  required  to  break  the 
nerves  mentioned ;  sciatic,  84  kilogrammes ;  internal  popliteal,  52  kilogrammes  ; 
crural,  38  kilogrammes;  median,  38  kilogrammes  ;  ulnar,  27  kilogrammes;  radial,  27 
kilogrammes;  brachial  plexus  (neck),  22  to  29  kilogrammes;  brachial  plexus  (axilla), 
16  to  37  kilogrammes;  infra  orbitalis,  4^  kilogrammes ;  supra-orbitalis,  2  kilogrammes 
and  720  gi\ammes ;  mental,  2^  kilogrammes.  These  facts  are  im23ortant  in  showing 
the  safety  of  surgeons  practising  nerve-stretching,  as  certainly  they  will  not  employ  a 
force  at  all  like  that  which  is  necessary  to  tear  a  nerve,  at  least  in  the  limbs.  My 
experiments  on  living  animals  show,  as  a  rule,  that  to  break  the  sciatic  nerve,  a  weight 
superior  to  that  of  the  body  of  the  animal  is  necessary.  In  guinea-pigs  weighing 
from  300  to  400  grammes,  that  nerve  broke  only  when  the  nerve  was  drawn  down  by 
a  weight  above  600  grammes,  and  in  one  case  more  than  700  grammes  w^as  required. 
In  rabbits  the  tearing  of  nerves  is  (proportionally  to  size)  easier  than  in  guinea-pigs. 
In  dogs  and  monkeys  it  requires  always  a  much  greater  weight  than  that  of  their 
body  to  tear  the  sciatic  nerve.  In  a  monkey  weighing  3,100  grammes,  the  sciatic 
nerve,  under  gradually  increasing  weights,  did  not  give  way  when  it  had  to  support 
3,6-50  gTammes,  but  did  so  under  3,680. 

(2)  Extent  of  stretching  that  talces  place  in  nerves  before  they  hreali. — Tillaux  ^ 
says  that  the  median  and  the  ulnar  nerves,  in  man  (after  death),  broke  only  after 
having  been  extended  fi-om  fifteen  to  twenty  centimetres  (six  to  eight  inches).  P. 
Vogt  ^  has  not  found  so  great  an  extension  ;  he  has  only  seen  ten  centimetres.  My 
experiments  on  living  animals  agree  more  with  those  of  Vogt  than  with  those  of 
Tillaux.  The  gi-eatest  stretching  I  have  seen  was  on  a  monkey  :  it  was  hardly  more 
than  two  inches.  The  ulnar  nerve  in  man  and  the  sciatic  nerve  in  the  monkey  I 
experimented  upon  are  of  the  same  size.  It  is  likely  from  some  comparative 
researches  I  have  made,  that  the  much  greater  extensibility  of  the  ulnar  nerve  in  a 
dead  body  than  that  of  the  sciatic  in  a  monkey  depends,  not  on  a  difference  of  species, 
but  on  the  fact  that  living  nerves  will  break  easier  than  dead  nerves,  and  that, 
tlierefore,  they  cannot  be  so  much  extended. 

(3)  Chanxjes  in  structiire  voider  stretching. — It  does  not  require  considerable 
stretching  to  produce  structural  changes  in  nerves.  Their  lymphatics  and  capillaries 
are  easily  torn,  and  congestion  with  sei-ous  effusion  and  ecchymoses  are  found.  This 
is  seen  even  when  there  is  no  greater  stretching  than  by  a  weight  of  sixty  or  eighty 
gi"ammes  (two  or  three  ounces)  in  a  mammal.  Somewhat  greater  distension  breaks 
in  pieces  the  medullary  substance  of  the  nerve-fibres.  Within  two  or  three  days  the 
well-known  Wallerian  degeneration  is  already  evident  in  many  fibres  of  the  nerve. 
If  the  stretching  is  considerable  (250  grammes,  for  instance,  for  the  sciatic  nerve  of 
a  guinea-pig,  weighing  300  grammes),  all  the  fibres  are  altered. 

(4)  Alteration  in  physiological  iiroperties  and  loss  of  function  in  stretched  nerves. — 
There  is,  sometimes,  from  a  slight  stretching  an  increase  of  excitability  in  motor 
and  in  sensitive  nerves.  But  if  the  stretching  is  somewhat  considerable,  paralysis 
and  ansesthesia,  more  or  less  complete,  will  appear  and  will  last  a  variable  time, 
according  to  the  degree  of  structural  changes  in  the  nerve.  No  retm^n  of  function 
can  be  expected  in  cases  in  which  no  trace  of  amelioration  appears  before  a  few  days; 
and  as  it  is  clear  then  that  the  Wallerian  degeneration  is  taking  place,  no  sign  of 
return  of  function  is  to  be  expected  before  regeneration  has  at  least  begun. 

(5)  Mode  of  influence  of  stretching  of  a  nerve  on  the  nervous  centres. — Many 

'  Revue  de  Chirurgie,  Paris,  1882,  p.  188. 

^  Sullo  Stiramento  delli  Nervi.     Messina,  1880.  ^  Loc.  cit.  p.  12. 

*  Die  Nervendehnimg  cds  Operation  in  der  Chirury.  Praxis.     Leipzig,  1877. 
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experimenters  have  maintained  that  no  influence  is  exerted  by  the  stretching  of  at 
least  most  nerves  on  the  nervovis  centres.  If  their  denial  of  an  influence  on  those 
centres  concerned  only  the  supposed  power  of  stretching  to  make  an  organic  change 
in  those  centres,  there  would  be  no  positive  reason  to  dissent  from  them;  but  some  of 
them  deny  also  that  any  other  kind  of  influence  is  exerted  on  the  nervous  centres  by  the 
stretching  of  a  nerve.  As  a  good  part  of  the  usefulness  of  stretchmg  as  a  thei-apeutic 
means  would  have  to  be  doubted  if  that  view  were  right,  it  is  necessary  to  show 
that  various  kinds  of  influences  may  be  exerted  on  the  nervous  centres  and  through 
them  to  many  parts  of  the  body,  when  a  nerve  is  stretched.  In  the  first  place,  I  will 
say  that  for  more  than  three  years  I  have  been  engaged  in  experimental  researches 
which  show  that  even  a  somewhat  slight  irritation  of  any  nerve  containing  centripetal 
fibres  cannot  be  made  without  at  least  dynamic  changes  occurring  in  all  pai-ts  of  the 
nervous  system,  changes  consisting  in  some  parts  in  an  augmentation,  and  in  some 
other  parts  in  a  diminution  of  power.  In  the  second  place,  we  well  know  that  organic 
changes  will  occur  in  the  nervous  centres,  and  through  them  elsewhere,  from  an 
irritation,  sometimes  slight,  of  almost  any  nerve  having  centripetal  fibres.  This  is,  I 
believe,  clearly  established  in  the  second  part  of  this  article  (see  ante,  p.  199).  In 
the  third  place,  some  expeiiments  on  nerve-stretching  (which,  of  coru^se,  is  a  cause  of 
great  irritation  of  that  nerve)  have  clearly  shown  that  the  properties  and  functions  of 
the  nervous  centres  and  other  parts  are  modified  by  that  operation.  If,  for  instance,  as 
I  have  often  seen,  a  transversal  section  of  a  lateral  half  of  the  spinal  cord  be  made 
at  the  level  of  the  tenth  dorsal  vertebra  on  a  dog  or  on  a  guinea-pig,  and  if  then,  after 
ascertaining  that,  as  usual  in  such  cases,  there  is  hypersesthesia  in  the  leg  on  the 
side  of  the  injury  to  the  cord,  and  anaesthesia  in  the  leg  on  the  opposite  side,  I 
stretch  without  great  force  the  sciatic  nerve  of  the  anaesthetic  limb,  I  find  that  in  most 
cases  not  only  sensibility  retm^ns  in  that  limb,  but  that  it  soon  acquires  a  morbid 
degree,  so  that  hypersesthesia  replaces  there  anaesthesia.  Besides,  I  find  also  that 
the  limb  which  was  previously  hypersesthetic  becomes  still  more  so.  A  clearer  proof 
of  a  great  change  in  the  spinal  cord  could  not  exist.  In  the  fourth  place,  I  will  say 
that  in  many  cases  of  considerable  stretching  of  the  sciatic  nerves  in  guinea-pigs,  I 
have  found  the  toe  innervated  by  fibres  from  the  crural  nerve,  anaesthetic  like  the 
other  toes  which  receive  their  nerve-fibres  from  the  sciatic.  Sometimes  even  the 
leg  on  the  opposite  side  to  that  of  the  operation  becomes  also  anjesthetic.  In 
one  case  thei-e  was  an  incomj)lete  paralysis  and  anaesthesia  in  the  right  leg  after 
considerable  stretching  of  the  sciatic  nei've  on  the  left  side.  It  is  clear,  then,  that  the 
spinal  cord  is  modified  by  stretching  of  a  nerve.  I  will  only  add  that,  if  a  slight 
stretching  can  increase  the  power  of  the  spinal  cord,  as  regards  sensibility,  the  same 
operation,  if  very  energetic,  will  diminish  or  destroy  for  a  time  the  power  of  that 
organ  as  regards  that  property. 

I  now  pass  to  the  examination  of  cases  in  which  stretching  of  nerves  has  been  used 
as  a  therapeutic  means  against  various  affections. 

a.  Nerve-stretching  against  iieuralgia. — There  is  no  doubt  that  a  number  of  cases 
of  inveterate  neuralgia  have  been  treated  with  success  by  that  process.  In  a  valuable 
paper  of  Mr.  W.  J.  Walsham,^  cases  are  mentioned  in  which  the  cure  yet  persisted  after 
five  months  (two  cases,  one  of  Mr.  Walsham,  one  of  Dr.  G.  Stewart),  seven  months 
(one  case  of  Mr.  Spence),  fourteen  months  (one  case  of  Mr.  Oallender),  eighteen  months 
(one  case  of  Mr.  Bartlett).  ^fter  nerve-stretching  in  many  other  cases,  the  cure  had 
not  perhaps  been  long  enough  to  be  sure  that  it  would  be  permanent,  insomuch  that 
the  cessation  of  pain  vei'y  frequently  is  only  due  to  the  structural  lesions  caused  by 
stretching,  and  it  is.  to  be  feared  that,  after  regeneration  in  those  cases,  as  in  those  of 
neurotomy,  the  neuralgia  would  return.  It  is  evident  that,  of  the  two  surgical 
processes  in  cases  of  neuralgia,  neurotomy  and  nerve-stretching,  the  last  is  the  most 
useful,  and  that  which  offers  the  least  danger  especially  for  certain  nerves  :  the  infra- 
orbitalis  particularly.  Still  I  hold  the  opinion  that  certain  modes  of  treatment  are 
more  powerful  than  nerve-stretching.     I  will  refer  to  the  second  part  of  this  article 

1  British  Medical  Journal,  1880,  vol.  ii.  p.  1009. 
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(see  p.  213)  for  the  prescription  of  a  narcotic  svibcutaneous  injection,  and  for  thei'ules 
as  regards  the  use  of  the  actual  cautery.  These  means  employed  simultaneously  leave 
so  few  cases  of  neuralgia  uncured,  that  they  ought  to  be  tried  before  having  recourse 
to  nerve-stretching.  It  is  not  so  in  those  terrible  cases  of  so-called  epileptiform 
neuralgia,  such  as  was  that  of  Mr.  Walsham,  and  as  was  also  a  case  of  Dr.  Grainger 
Stewart.^  Nerve-stretching  is  then  one  of  the  very  best  means.  In  Dr.  Stewart's 
case,  the  stretching  of  the  infra-orbitalis  proved  insufficient,  and  the  cure  was  obtained 
only  after  the  stretching  of  the  mental  nerve.  In  cases  of  ordinary,  although  violent, 
neuralgia,  it  may  not  be  necessary  to  stretch  more  than  one  nerve,  even  when  a 
nvimber  of  others  are  affected.  This  is  clearly  proved  by  a  case  of  Masing,^  in  which 
almost  all  the  branches  of  the  trigeminal  were  attacked,  and  in  which,  however,  a 
cure  was  obtained  by  stretching  ''the  infra-orbitalis  alone.  This  fact  is  important  in 
showing  that  the  stretching  of  one  nerve  can,  through  the  nervous  centres,  affect 
other  nerves.  Another  point  of  some  importance  seems  to  come  out  fi-om  a  case  of 
neuralgia,  in  which  the  sciatic  nerve  was  sti-etched  by  Morton  without  any  marked 
benefit,  and  which  was  cured  by  excision  of  part  of  that  nerve.  In  all  cases  in  which 
excision  is  to  be  resorted  to,  there  would  be  some  benefit  in  stretching  the  nerve 
before  practising  excision.^  Pooley  *  gives  as  a  reason  in  favour  of  nerve-stretching 
in  neuralgia,  the  probability  of  ameliorating  the  trophic  troubles  which  often  exists 
in  that  affection.  This  is  right  if  stretching  is  sufficiently  strong  to  alter  all  the 
fibres  of  the  nerve,  as  then  they  are  exactly  as  if  the  nerve  had  been  divided — a  con- 
dition which  leads  to  the  cessation  of  the  trophic  disorders,  which,  as  I  have  estab- 
lished, depends  not  on  the  absence  of  a  supposed  favourable  nervous  influence, 
but  on  the  existence  of  a  mischievous  influence  exerted  on  nutrition  by  an  iriitated 
nerve. 

b.  Nerve-stretching  in  cases  of  sjyasmodic  tic  and  local  tonic  spasm. — The  first 
case  of  this  kind  is  the  one  in  which,  for  the  first  time,  stretching  was  used  by 
Nussbaum.^  From  blows  on  the  nape  of  the  neck  and  the  elbow,  a  man  had  con- 
tracture of  the  muscles  of  the  thorax,  and  of  the  arm,  forearm,  and  hand.  The  ulnar 
nerve  and  several  branches  of  the  cervical  and  brachial  plexuses  were  stretched  and 
the  patient  was  cured.  Gartner,  according  to  Nussbaum,^  stretched,  with  some 
sviccess,  the  brachial  plexus  in  a  case  of  rigidity  and  great  pains.  In  a  remarkable 
case  of  blepharo-spasm  with  neuralgia.  Professor  Panas ''  obtained  a  cure  by  stretching 
the  infra-  and  supra-orbi talis.  Kocher  ®  and  others  have  had  a  similar  success  in 
cases  of  blephai'O-spasm.  So  far  the  cases  of  spasmodic  facial  tic  have  not  found  in 
nerve-stretching  a  very  useful  means  of  cure.  A  good  pajoer  of  Bernhardt  ^  contains 
three  cases  of  stretching  of  nerves,  twice  against  tic,  once  against  spasm  of  the 
muscles  supplied  by  the  spinal  accessory.  A  very  slight  or  only  temporaiy 
amelioration  was  obtained  in  the  first  two  cases,  and  no  amelioration  at  all  in  the  last 
case.  In  the  two  cases  of  facial  spasmodic  tic  the  nerve  stretched  was  the  facial. 
In  other  cases  the  nerve  extended  was  a  branch  of  the  trigeminal.  It  is  clear  that 
if  the  operating  surgeon,  in  Bernhardt's  cases,  had  drawn  sufficiently  on  the  facial 
nerve,  he  would  have  produced  an  alteration  equivalent  to  the  section  of  the  nerve, 
and  would  then  have  had  at  least  a  temporary  cure,  but  at  the  expense  of  a  paralysis 
of  more  or  less  long  duration.  The  same  thing  can  but  partly  be  said  of  the  case  of 
spasm  of  the  muscles  innervated  by  the  spinal  accessory.  I  say  '  partly,'  because 
those  muscles  receive  some  nerve  fibres  from  other  sources,  so  that  even  the  section 

^  British  Medical  Journal,  1879,  vol.  i.  p.  803. 

^  See  Contribution  a  Vetiide  de  Pelongation  des  nerfs,  par  E.  Wiet,  Paris,  1882,  p.  113. 
A  large  number  of  cases  of  stretching  for  neuralgia  and  other  affections  has  been  collected 
and  published  by  Dr.  Wiet. 

^  A  case  of  Cred^  supports  this  view.     See  London  Medical  Record,  Oct.  15,  1880, 

4  The  New  York  Medical  Record,  1880,  p.  172. 

^  Deutsche  Zeitschrift  fur  Chiiiirgie,  Sept.  1872,  vol.  i.  p.  450. 

®  Loc.  cit.  p.  462. 

^  Archives  d'  Ophthalmologie.     Aoiit,  1881. 

^  Quoted  by  Wiet,  De  Telongation  des  nerfs.     Paris,  1882,  p.  110. 

^  Zeitschrift  fur  Klinische  Medicin,  Berlin,  Bd.  iii.  1881,  p.  100. 
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of  tlie  spinal  accessory  nerve  is  not  always  followed  by  an  absolute  cessation  of  the 
spasmodic  movements  of  the  neck  and  other  parts.  Mr.  F.  A.  Southam  ^  was  more 
fortunate  than  Bernhardt,  as  he  obtained  an  almost  complete  cure  in  one  case  of 
stretching  of  the  spinal  accessory  against  torticollis,  but  he  gained  only  a  very  slight 
improvement  in  another  case.  He  and  others  ^  were  successful  in  cases  of  spasmodic 
jerkings  of  the  facial  muscles.  There  has  been  a  facial  paralysis  in  most  of,  if  not  in 
all,  the  cases  of  stretching  of  the  facial  nerve.  In  the  case  of  Dr.  Allen  Sturge,  and 
Mr.  Godlee,  although  the  nerve  was  extended  '  with  moderate  for-ce  '  (but  this  was 
repeated  till  paralysis  appeared),  two  months  after  the  operation  the  paralysis  was 
still  complete,  and  began  to  yield  only  after  three  months,  but  then  improved  rapidly. 
In  Schliissler's  case,  as  well  as  in  two  cases  of  Eulenbm'g,  and  that  of  Putnam's,  the 
paralysis  lasted  many  months.  In  the  cases  of  Baum,  it  is  the  more  surprising  that 
the  paralysis  only  lasted  eight  days,  that  Baum  had  thought  fit  to  crush  the  nerve 
with  the  forceps.  The  paralysis  began  to  disappear  after  five  weeks  in  Mr.  Southam's 
case.  I  believe  I  can  conclude  that  there  is  no  affection  in  which  nerve-stretching 
has  proved  as  favourable  as  in  spasmodic  tic  without  much  neiu-algic  pains. 

The  attempts  made  so  far  in  cases  of  pains  and  spasmodic  rigidity  with  hemi- 
plegia have  not  been  successful  enough  to  give  much  encouragement.  I  have  seen 
in  a  monkey,  paralysed  from  brain  disease,  an  excessive  rigidity  disappearing  com- 
pletely (gi'adually  in  two  days)  in  the  hind  limb  after  stretching  of  the  sciatic  nerve  ; 
but  the  contracture  returned  in  a  few  weeks  and  hardly  diminished  after  a  renewed 
stretching.  Nicaise,^  on  a  hemiplegic  patient  of  Dr.  B.  Ball's,  stretched  the  sciatic 
nerve  to  the  extent  of  seven  centimetres,  without  any  marked  effect  on  either  the 
pains  or  the  contractux'e  of  the  paralysed  leg.  Czerny,^  in  a  case  of  hemiplegia  with 
pains,  convulsions,  and  rigidity  of  the  arm,  was  somewhat  more  fortunate.  He  first 
stretched  the  axillary  plexus,  and  found  that  the  rigidity  diminished,  and  that  the 
movements  became  easier;  but  after  stretching  the  supra-clavicular  plexus,  the 
paralysis  increased.  There  was,  however,  a  complete  cessation  of  very  troublesome 
convulsions  of  the  arm.  In  cases  of  rigidity  or  convulsions  due  to  affections  of  the 
spinal  cord,  without  locomotor  ataxy,  a  somewhat  favourable  result  has  been  obtained 
twice  from  stretching  of  the  sciatic  nerve.  In  a  case  of  double  lateral  sclerosis, 
Mr.  Southam  ®  obtained  this  most  remarkable  result,  that  although  the  nerve  was 
stretched  on  one  side,  the  shooting  pains  disappeared  from  the  two  lower  limbs ;  but 
the  rigidity  diminished  only  in  the  limb  operated  upon.  In  a  case  of  Nussbavim's  ^  there 
were  clonic  convulsions  from  the  knee  to  the  thorax  with  intense  pain,  owing  to 
disease  of  the  lower  part  of  the  spinal  cord.  Stretching  of  the  sciatic  nerve  on  one 
side  cured  the  spasms  and  pains  on  that  side ;  the  same  operation  on  the  other  side 
acted  in  the  same  way  on  the  symptoms  in  this  last  side. 

Nerve-stretching  in  tetanus.— As,  this  subject  must  be  fully  treated  in  the  article 
on  Tetanus,  I  will  only  make  the  few  following  remarks  : — 1st.  That  the  proportion 
of  cases  in  which  a  cure  of  tetanus  was  obtained  by,  or  at  least  after,  nerve-stretching 
(even  sometimes  when  the  symptoms  were  quite  severe),  is  too  large  for  our  rejecting 
that  mode  of  treatment,  notwithstanding  the  sharp,  but  in  a  measure  only,  well- 
founded  criticism  of  Mr.  Hemy  Morris  ^  ;  2nd.  That  even  in  cases  of  failure  there 
was  often  a  considerable  amelioration  from  that  means  of  treatment,  so  that  there  is 
ground  to  think  that  it  might  be  of  great  service  if  used  together  with  some  powerful 

1  The  Lancet,  London,  1881,  vol.  ii.  p.  369. 

2  Mr.  Southam  {loc.  cit.  p.  370)  ;  INtr.  Godlee  {British  Medical  Journal,  1880,  vol.  ii.  p. 
810);  Dr.  James  J.  Putnam  (Seqiiin's  Archives  of  Medicine.  New  York,  1881);  Baum 
{Berliner  Wochemehrift,  No.  40,  p.  695,  Oct.  1878);  Eulenburg  {Centralblatt  fur  Nerven- 
heilkunde,  April,  1880,  No.  7)  ;  Schliissler  (in  Wiet,  Contribution  a  V etude  de  Velongation  des 
nerfs,  Paris,  1882,  p.  S3). 

3  Quoted  by  Wiet  {loc.  cit.  p.  70). 

*  Archivfiir  Psychiatrie  und  Nervenkranhen.     Ed.  x.  Heft  i.  1878,  p.  284. 
^  The  Lancet,  London,  1881,  a'oI.  ii.  p.  627. 
c  Quoted  by  Wiet  {loc.  cit.  p.  72). 

■^  British  Medical  Journal,  1879,  vol.  i.  p.  933.  Out  of  the  number  of  cases  I  know  of,  that 
is  twenty-three,  there  has  been  eight  crisps  of  recovery  find  fifteen  failuves, 
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internal  remedies ;  3rd.  that,  as  pointed  out  by  Dr.  A.  W.  Johnstone,*  it  is  essential 
to  stretch  all  the  nerves  supplying  the  part,  whose  injury  has  caused  the  disease ; 
4th.  that  the  operation  should  be  made  early  and  as  high  up  as  possible,  if  there  is  any 
suspicion  of  the  nerves  being  inflamed  near  and  at  some  distance  from  the  wound, 
burn,  or  other  injury ;  .5th.  that  stretching  ought  always  to  be  strong  enough  to 
destroy  the  powei'  of  transmission  of  sensitive  impressions  in  the  nerve  operated  upon. 

Nerve-stretching  against  an  ejnlejytiform  affection. — The  case  of  Billroth  (already 
quoted)  in  which  he  pressed  upon  and  rubbed  a  nerve  has  led  Dr.  Czerny  ^  to  stretch 
a  nerve  in  a  case  of  epilepsy.  There  was  an  aura  starting  from  the  hand  and  the 
ulnar  nerve  was  stretched.  There  was  no  favourable  effect.  No  hope  of  a  cxire  can 
exist  in  cases  of  epilepsy  by  nerve-stretching,  excepting  those  in  which  a  clear  peri- 
pheric cause  exists. 

Nerve-stretching  against  paralysis,  ancesthesia  and  lejira  ancesthetica. — A  re- 
markable case  of  cure  of  paralysis,  due  to  a  fracture  of  the  humerus,  has  been  pub- 
lished by  Muralt.  The  ulnar  nerve  was  stretched  and  the  cure  rapid.  In  another 
case  of  traumatic  paralysis  the  stretching  of  the  iilnar  and  the  median  nerves  led  to 
a  cure.  A  wound  had  caiised  paresis  of  some  muscles  and  anaesthesia  of  the  thumb 
and  index  and  partly  of  the  medius.  One  day  after  a  shght  stretching,  sensibility 
had  returned  to  its  normal  degree,  and  later  on  the  muscles  of  the  thumb  recovered 
their  action,  biit  the  extensor  muscles  remained  paralysed.^  In  a  case  of  slight 
wound  having  healed  badly  there  was  a  paralysis  with  atrophy  of  some  muscles  of 
the  hand.  Slight  stretching  of  the  ulnar  nerve  was  followed  by  a  gradual  return  of 
muscular  action  in  the  paralysed  pai'ts.*  In  a  case  of  paraplegia,  with  total  loss  of 
motion  and  sensibility,  both  sciatic  and  crviral  nerves  were  stretched  on  the  two 
sides,  and  the  patient,  who  for  years  had  been  confined  to  his  bed,  was  able  soon  to  go 
about  on  crutches,  the  paralysed  limbs  supported  mechanically.^  Unfortunately,  no 
detail  is  given  as  regards  the  return  of  power  and  feeling,  and  it  is  a  question  whether 
the  possibility  of  going  about  was  not  due  simply  to  the  immediate  cessation  of 
spasmodic  movements.  In  a  case  of  anaesthesia  and  paralysis  of  both  lower  limbs, 
from  neuralgia  on  one  side,  Masing  stretched  the  crural  and  sciatic  nerves,  and  the 
patient  ultimately  was  cured  of  the  neuralgia,  the  anaesthesia,  and  the  paralysis.^ 
In  lepra  ansesthetica  most  remarkable  effects  of  nerve-stretching  have  been  ob- 
tained by  Dr.  Laurie  ^  especially.  He  has  treated  thirty  cases  of  that  affection  by 
that  process.  On  all  the  patients  there  was  a  more  or  less  favourable  result ;  but  for 
how  long  is  not  known.  In  the  fii'st  case  sensibility  returned  in  the  ai'm  after  the 
stretching  of  the  ulnar,  the  hand  became  stronger  and  the  thickening  of  the  nerve 
disappeared.  Dr.  Laurie  operated  on  the  sciatic  nerves  and  the  two  ulnars  in  one 
case,  and  obtained  a  return  of  movement  and  sensibility,  especially  in  the  upper 
limbs.  Dr.  G.  Bomford  ^  stretched  both  ulnar  nerves  in  a  case  of  great  atrophy, 
paralysis,  and  anaesthesia  from  leprosy.  There  was  a  rapid  return  of  movement  and 
sensibility,  the  atrophy  pei'sisting,  however. 

Nerve-stretching  in  locomotor  ataxy. — Carl  Langenbuch  ^  was  the  first  who  tried  to 
ameliorate  or  cure  that  affection  by  that  means.  That  first  attempt  deserves  to  be 
noticed  somewhat  at  length  : — 

.V  mail  of  forty  Imd  lightning  pains  and  locomotor  ataxy  in  the  four  limbs  and  had  lost 
feeling,  chiefly  in  the  lower  limbs.  His  pains  were  so  great  that  Langenbuch  decided  to 
stretch  the  most  attacked  nerve,  the  left  sciatic.  The  operation  was  performed  on  September 
13.     The  pains  in  all  parts  supplied  hy  that  ner^e  disappeared  at  once.     There  was  some 

^  The  Lancet,  London,  1879,  vol.  ii.  p.  892. 

^  Revue  des  Sciences  Medicales,  dirigee  par  Hayem,  Paris,  1880,  vol.  xvi.  p.  287. 
2  Blum,  in  Archives  de  Medecine,  Janvier,  1878. 
*  Duplay,  in  Hevue  des  Sciences  Medicales,  1880,  vol.  xv.  p.  690. 

^  British  Medical  Journal  (from  a  German  medical  journal  and  without  the  name  of  the 
author),  1877,  vol.  i.  p.  137. 

'^  Revue  des  Sciences  Medicales,  vol.  xiii.,  1879,  p.  727. 
■^  Indian  Medical  Gazette,  Sept.  and  Oct.,  1878. 

8  The  Lancet,  London,  1881,  vol.  i.  p.  329. 

9  Berliner  Klinische  Wochenschrift,  1879,  No.  48,  p.  709,  and  April,  1880,  p.  286. 
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paralysis,  which  in  a  few  days  disappeared.  On  September  25  the  two  crural  and  the 
right  sciatic  were  stretched.  There  was  no  more  pain  in  the  lower  limbs.  When  the  patient 
tried  to  walli,  after  a  few  days,  he  found  that  he  had  recovered  some  feeling,  and  it  was  ascer- 
tained that  the  ataxia  had  ceased.  Later  on  he  came  to  have  the  same  operation  performed 
on  his  arms,  but  died  suddenly  in  a  fit  of  epilepsy  (?),  when  chloroform  began  to  be  given  to 
him.^  Esmarch  has  obtained  a  favourable  result  in  a  case  of  ataxy  in  which  he  stretched  the 
brachial  plexus.  The  pains  and  ataxia  disappeared.  Erlenmeyer,-  in  a  bad  case  of  tabes 
dorsalis,  stretched  the  right  sciatic  nerve  to  the  extent  of  six  or  seven  centimetres.  Ten  days 
later  the  left  sciatic  was  also  stretched.  There  was  no  improvement  of  the  various  symptoms, 
except  that  the  muscular  power  became  greater  in  the  legs.  Erlenmeyer  believes  that  he  did 
not  stretch  the  nerve  enough  in  his  two  operations.  Drs.  Debove  and  Gillette  ^  relate  that  in 
a  very  bad  case  of  locomotor  ataxy  in  the  foui*  limbs,  one  of  the  sciatic  nerves  was  stretched, 
and  that  the  result  was  most  remarkable :  the  pains  disappeared  everywhere ;  sensibility 
returned ;  the  muscular  sense  improved ;  the  incoordination  was  diminished,  but  walking 
remained  extremely  difficult  on  account  of  an  excessive  atrophy  of  the  legs.  In  a  second  case 
Debove  and  Gillette,  chiefly  against  the  pains  which  were  intense  in  the  two  upper  limbs, 
stretched  the  radial  and  median  nerves  on  the  right  side.  The  paius  almost  entirely  disap- 
peared everywhere  ;  the  anaesthesia  diminished  in  the  left  foot,  the  incoordination  improved 
notably,  and  walking  became  possible  without  help.  Dr.  Sm-y  Bienz  ^  in  a  case  of  ataxia, 
with  violent  pains,  obtained  very  favourable  results  from  stretching  of  the  sciatic  nerve. 
Schliissler  *  of  Bremen,  is  said  to  have  effected  a  complete  cure,  in  a  similar  case,  through  the 
same  means. 

General  features  of  nerve-stretclmig  and  its  curative  importance. — Some  points 
clearly  established  by  experiments  on  animals  (chiefly  mine  and  those  of  Tarchanofi") 
are  strongly  supported  by  clinical  obseryation.  First,  stretching  of  a  nerve  acts  on 
the  nervous  centres,  and  through  them  on  more  or  less  distant  nerves.  Most  of  the 
cases  of  nerve-stretching  in  locomotor  ataxy  especially  shovs^  this ;  none  as  much, 
however,  as  the  second  case  of  Debove  and  Gillette,  in  which  there  was  a  great  efiect 
produced  on  the  whole  spinal  cord  by  the  stretching  of  the  two  nerves  in  one  arm,  and 
a  more  considerable  amelioration  in  the  foot  and  arm  on  the  opposite  side  than  in  those 
on  the  side  of  the  operation.  Panas  justly  grounds  the  superiority  of  stretching  over 
neurotomy  on  the  favourable  influence  of  the  fii'st  operation  on  the  nervous  centres, 
in  cases  of  neuralgic  pains  and  spasms.  It  results  forcibly  from  many  facts  that, 
eA'^en  in  cases  when  neurotomy  is  pi'eferred,  some  pulling  of  the  proxiaual  end  of  the 
nerve  (after  the  division)  ought  to  be  exercised.  A  proof  of  the  superiority  of 
stretching  over  neurotomy  is  found  in  a  case  I  have  quoted  of  Masing.  in  which 
stretching  of  one  branch  of  the  trigeminal  has  cured  a  neuralgia  of  ala:kOst  all  the 
branches  of  that  nerve.  It  is  especially  in  cases  of  nerve-irritations  producing  mis- 
chief through  the  nervous  centres,  that  nerve-stretching  is  to  be  selected  rather 
neurotomy.  Secondly,  experiments  on  animals  show  that  there  cannot  be  a  con- 
siderable degree  of  nerve-stretching  without  a  structural  alteration  of  the  nerve, 
rendering  the  operation  equivalent  to  neurotomy.  This  is  also  proved  to  be  the  case 
in  man.  A  clear  conclusion  flows  out  from  this  fact :  it  is  that  in  cases  of  neuralgia, 
of  painful  or  unfelt  local  spasms  or  twitchings,  when  it  is  important  to  produce 
anaesthesia  or  paralysis,  for  a  time  at  least,  it  is  well  to  draw  considerably  on  the 
nerve,  keeping  in  view  that,  if  stretching  is  performed,  as  it  ought  to  be,  by  means  of 
a  weight  suspended  to  the  nerve,  there  will  be  an  alteration  of  tissue,  sufficient  to  pro- 
duce a  loss  of  function,  under  a  weight  somewhat  less  than  that  which  will  break  the 
nerve  (see  ante,  the  indications  given  of  weights  necessary  to  tear  or  to  root  out  the 
principal  nerves) ;  thirdly,  regeneration  of  nerves  is  more  rapid  in  altered  nerves 
after  stretching  than  in  divided  nerves ;  this  is  established  as  well  by  expei'iments 
on  animals  as  by  facts  observed  in  man. 

In  none  of  the  various  afiections  in  which  nerve-stretching  has  been  used  is  it 
called  for  so  much  as  it  is  in  that  inctirable  or  almost  incurable  afiection,  lepra 
ancesthetica.  The  failure  of  other  means  renders  the  benefit  obtained  through  nerve- 
stretching  in  that  affection  a  very  great  blessing.  In  another  kind  of  nerve-trouble, 
in  which  treatment  generally  fails  also,  i.e.  in  traumatic  paralysis  and  anaesthesia, 

1  Berl.  Klin.  Woch.,  April,  1880,  p.  235. 

*  Centralblatt.  fUr  Nervenheilkunde,  1880,  No.  21,  p.  441. 

^  Gazette  Hebdomadaire,  de  Paris,  1880,  p.  823. 

'  Quoted  by  Wiet,  he.  cit.  pp.  139  and  140. 
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there  has  been  what  I  may  call  wonderful  successes  obtained  by  nerve-stretching. 
Locomotoi-  ataxy  comes  next  in  the  series  of  affections  in  which  our  means  of  cure 
are  limited,  and  in  which,  therefore,  any  new  serviceable  means  of  treatment  must 
be  welcome.  Either  because  the  cases  of  failure  of  amelioration  by  nerve-stretching 
have  not  been  published,  or  because  that  means  is  really  most  valuable,  we  know 
almost  only  cases  of  improvement  or  cure  (1),  as  the  Hst  I  have  given  shows.  Tetanus, 
by  the  same  reasons,  comes  next.  As  regards  cases  of  spasmodic  tic,  painless  or 
painful,  as  in  the  epileptiform  neuralgia,  some  distinction  must  be  made  concerning 
the  kind  of  nerves  on  which  stretching  is  used,  and  also  the  degree  of  stretching. 
The  good  effects  obtained  by  pulling  on  a  sensitive  nerve  (the  branches  of  the 
trigeminal)  seem  to  be  much  less  than  those  given  by  the  same  operation  on  a  motor 
nerve  (the  facial).  If  there  is  much  pain,  it  is  natural  to  act  on  a  sensitive  nerve ; 
but  it  is,  however,  a  mistake  to  think  that  there  is  a  better  chance  of  cure  in  a  case  of 
epileptiform  neuralgia,  to  stretch  a  sensitive  rather  than  a  motor  nerve.  In  that  affec- 
tion I  have  ascei'tained  that  in  keeping  the  muscles  absolutely  motionless,  by  a  con- 
siderable pressure  on  them,  the  attacks  aborted  completely  ;  and  there  are  many  facts 
which  I  published  long  ago  establishing  that  (as,  for  instance,  in  the  pains  that  disten- 
sion of  the  sphincter  ani  gives  rise  to  in  cases  of  anal  fissure),  muscles  which  tend 
powerfully  to  contract  are  the  source  of  a  very  painful  irritation  of  their  sensitive 
nerves.  It  would  be  quite  rational  from  my  experiments  and  from  many  clinical  facts 
(in  several  kinds  of  painful  spasms  of  limbs  as  well  as  of  the  sphincter  ani)  to  divide 
either  the  tendon  or  the  body  of  the  muscles  seized  with  painful  spasms  in  the 
epileptiform  neuralgia,  or,  at  least,  to  divide  the  trunk  or  some  branches  of  the  facial 
nerve  (after  stretching  the  trunk).  As  regards  the  degree  of  stretching  in  cases 
of  facial  twitching  (painful  or  not),  it  ought  to  be  such  as  to  alter  the  structure  of 
the  nerve.  This  rule  applies  also  to  cases  of  neuralgia.  Mere  stretching  is  sufficient 
in  that  respect,  and  the  process  of  squeezing,  ci'ushing  of  the  stretched  nerve,  em- 
ployed by  Baum,  ought  to  be  rejected  as  worse  than  useless,  as  it  can  produce 
neuiitis.  It  has  been  recommended  in  cases  of  stretching  against  sciatica  to  draw 
enough  on  the  nei-ve  to  lift  the  liml>  from  the  operating  table.  Mr.  J.  Chiene  '  has 
perhaps  j lastly  denied  the  necessity  of  doing  so.  Still  it  is  important  to  pull  strongly 
enough  (in  cases  of  simple  neuralgia)  to  produce  at  least  a  considerable  diminution 
of  sensibility,  persisting  for  some  weeks.  The  amount  of  force  must  be  somewhat 
less  in  tetanus  and  locomotor  ataxy.  ^ 

0.  E.  Brown-Sequard,  M.D. 

1  The  Lancet,  London,  1878,  vol.  i.  p.  904. 

*  In  a  good  review  of  the  whole  subject  of  nerve-stretching,  Messrs.  Artaud  and  Gilson 
{Revue  cle  Chirurgie,  Paris,  10  Mars,  1882,  No.  3,  p.  221)  give  a  detailed  statistical  account 
of  all  the  cases  they  know  of  that  operation.  Their  statistics  can  be  summed  up  as  follows : 
1st,  against  neuralgia,  70  cases,  out  of  which  48  were  quite  successful,  10  partly  so,  6  were 
quite  unsuccessful,  and  6  were  not  sufficiently  reported ;  2nd,  against  contracture,  4  cases,  of 
which  2  successful,  1  partly  so,  and  1  proved  a  failure ;  3rd,  against  facial  tic  (not  neuralgic), 
5  cases,  4  successful,  1  a  failure ;  4th,  against  traumatic  spasms  and  local  convulsions,  i 
cases,  all  successful ;  5th,  against  peripheric  paralysis,  5  cases,  1  successful,  and  4  in  Avhich 
there  was  an  improvement ;  6th,  against  organic  affections  of  the  nervous  centres,  16  cases, 
out  of  which  8  were  cases  of  locomotor  ataxy :  5  successful,  3  partly  so,  and  8  failiu^es ;  7th, 
against  tetanus,  28  cases,  of  which  7  were  successful,  19  unsuccessful,  and  2  not  reported. 
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ALTHOUGH  locomotor  ataxy  comes  more  frequently  under  the  care  of  the  phy- 
sician than  the  surgeon,  yet  in  the  early  part  of  its  course  the  symptoms  are  so 
equivocal,  and  so  Kable  to  be  mistaken  for  those  -which  belong  to  certain  surgical 
diseases,  that,  for  the  sake  of  the  differential  diagnosis  alone,  a  short  description  of 
this  malady  should  have  a  place  in  eveiy  system  of  Surgery. 

The  symptoms  observed  in  different  cases  on  record  are  the  following  : — Stra- 
bismus, diplopia,  amblyopia,  amaurosis,  ptosis,  contraction  of  both  pupils  or  only  of 
one  ;  shifting  pains  in  different  parts  of  the  body,  chiefly  in  the  extremities ;  cutaneous 
and  muscular  anaesthesia  and  loss  of  sense  of  temperature  ;  ataxy,  or  incoordination 
of  voluntary  movements  ;  incontinence  of  urine'and  dysuria ;  loss  of  electro-muscular 
contractility  in  a  greater  or  less  degree ;  occasionally,  but  rarely,  some  paralysis  of 
the  first,  fifth,  seventh,  eighth,  and  ninth  cerebral  nerves ;  spermatorrhoea,  with  loss 
of  sexual  power  and  desire ;  cedematous  swelling  of  the  joints,  chiefly  of  the  knees  ; 
cardiac  and  gastric  disturbance ;  loss  of  tendon  reflected  movement. 

All  these  symptoms  are  never  associated  together  in  any  one  case  of  locomotor 
ataxy ;  and  the  variety  of  ways  in  Avhich  they  are  grouped  constitutes  one  of  the 
peculia,rities  of  the  disease.  Thus,  to  give  a  few  practical  examples,  the  symptoms 
are  gi-ouped  in  the  following  way,  and  made  their  apjjeai'ance  in  the  order  of  time  in 
which  they  are  mentioned. 

Case  I.  Strabismus  and  diplo2:)ia ;  pains  in  the  legs  with  numbness  of  toes ;  ataxy  or 
unsteadiness  of  gait ;  numbness  of  fingers,  followed  by  pains  in  the  arms  and  unsteadiness  of 
voluntary  movements,  or  ataxy  ;  incontinence  of  urine. 

Case  II.  Pains  with  numbness  and  heaviness  of  legs ;  pains  in  abdomen  and  chest ; 
ataxy  ;  pains  and  numbness  in  hands  and  arms  followed  by  ataxy ;  analgesia ;  incontinence 
of  urine  and  dysm-ia,  alternately ;  haemorrhoids ;  loss  of  sexual  power. 

Case  III.  Hsemorrhoids,  with  pain  and  numbness  in  sacrmn  and  perinaeum ;  heavy 
forcing  pains  in  rectum,  with  tightness  and  weight  in  abdomen.  Subsequently  pains  in  legs. 
Both  pupils  contracted  to  size  of  pin's  head ;  ataxy  of  movement ;  loss  of  taste  and  smell ; 
impaired  sensation  and  motion  on  right  side  of  nose ;  great  numbness  of  feet  and  legs,  and 
analgesia ;  numbness  of  fingers ;  '  quivering '  of  muscles ;  exalted  reflex  excitability  of  skin 
over  feet  and  legs. 

In  many  cases  the  pains  in  the  limbs  are  for  a  period  which  can  vary  from  a 
month  to  ten  years  or  more,  the  only  precursors  of  the  other  symptoms  with  which 
they  are  subsequently  associated.  They  consist  of  two  kinds — the  one  more  or  less 
dull,  aching  or  gnawing,  and  frequently  described  by  the  patient  as  rheumatic ;  the 
other,  more  frequent  and  characteristic,  more  acute  and  lancinating,  like  electric 
shocks.  The  former  are  more  continuous ;  the  latter  occur  suddenly,  in  paroxysms 
which  last  from  a  few  hours  to  a  few  days,  and  as  suddenly  disappear  for  an  in- 
definite period.  Even  during  the  paroxysm  the  pain  is  not  continuous,  but  inter- 
mitting, although  it  may  recur  in  rapid  succession  at  very  short  intervals,  and  may 
either  fix  on  some  particular  spot,  or  fly  from  one  pai't  to  another  with  the  rapidity 
of  lightning.  The  parts  which  most  frequently  suffer  are  the  lower  and  then  the 
upper  extremities. 

In  other  instances  ocular  disturbances  are  for  a  long  time  the  only  symptoms. 
These  consist  of  internal  or  external  strabismus,  or  amblyopia  followed  by  amaurosis. 
In  more  than  one=half  of  the  cases  of  locomotor  ataxy,  paralysis  of  either  the  thii-d  or 
the  sixth  cerebral  nerve,  with  diplopia,  occurs  during  the  first  stage.     It  not  un- 
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frequently  makes  its  appearance  quite  suddenly — in  a  moment — for  instance,  ori 
awaking  in  the  moi-ning.  Sometimes  it  continues  only  for  a  few  days,  sometimes  for 
weeks  or  months,  and  then  disappeai's  as  suddenly  as  it  came,  to  return,  perhaps,  at 
some  futui'e  pei'iod.  It  may  occur  only  at  particular  times  of  the  day,  during  certain 
emotions,  or  after  the  eyes  have  been  much  fatigued ;  or  it  may  persist  un- 
interrviptedly  from  the  beginning  to  the  end  of  the  disease.  Occasionally  the 
strabismus  is  double,  but  more  frequently  it  is  limited  to  one  eye.  In  other  cases 
there  is  diplopia  without  a  perceptible  strabismus,  when  the  patient  looks  in  some 
particular  direction.  Not  unfrequently  there  is  also  more  or  less  ptosis  and  dilatation 
of  the  pupil.  Sometimes  one  pupil  is  dilated  while  the  other  is  contracted  ;  and 
sometimes  both  pupils  are  reduced  to  a  very  small  size,  without  any  other  ocular 
disturbance. 

Amblyopia  is  occasionally  one  of  the  earliest  symptoms  of  locomotor  ataxy.  It 
rarely  disappears,  or  even  remains  stationary,  but  generally  increases  at  a  variable 
rate,  and  often  terminates  in  amaurosis. 

The  ataxy,  incoordination,  or  loss  of  power  to  control  the  voluntary  movements, 
is  an  invariable  and  essential  symptom.  Occasionally  it  is  first  in  the  train  of 
symptoms,  bixt  generally  it  is  preceded,  either  by  the  peculiar  shifting  pains,  or  the 
ocular  disturbances  already  mentioned.  The  disorderly  movements  occur  under  two 
difierent  forms.  First,  they  are  generally  manifested  in  the  lower  extremities,  as 
simple  unsteadiness  of  gait ;  the  patient  staggers  or  totters  more  or  less,  like  a  person 
partly  intoxicated.  At  the  same  time  he  frequently  complains  of  heaviness  about 
the  legs,  of  fatigue  after  walking  a  short  distance,  and  particularly  after  standing. 
When  he  stands  with  his  feet  close  together  and  his  eyes  closed,  he  sways  about  and 
would  certainly  fall  if  he  were  not  supported.  Before  the  disorder  is  far  advanced, 
he  may  be  able  to  walk  alone  while  looking  straight  before  him,  or  sideways  on 
surrounding  objects ;  but,  at  a  later  period,  he  cannot  move  without  looking  at  his 
feet. 

When  the  disorderly  movement  extends  to  the  upper  extremities,  the  patient  is 
unable  to  dress  himself,  or  button  his  clothes,  to  write,  pick  up  a  pin,  or  reach  an 
aim  with  his  hands  when  his  eyes  are  closed. 

As  the  disease  advances,  another  kind  of  disordei-ly  movement  supervenes.  This 
is  of  a  jerking  character,  and  arises  from  spasm  of  the  muscles,  which  the  will  puts 
in  motion,  but  is  unable  to  control ;  for  the  patient  has  lost  the  power  of  regulating 
the  degree  of  their  contractio?i.  Once  excited  by  the  will,  the  muscles  contract  spas- 
modically beyond  the  degree  intended,  and  flex  or  extend  the  limb  with  a  sudden  and 
uncontrollable  jerk. 

These  two  kinds  of  incoordination  are  associated  together  in  different  degrees  in 
different  individuals  ;  but  the  first  kind  is  that  which  general^  prevails  in  the  early 
stages  of  the  disease.  At  a  later  period,  the  second  or  spasmodic  kind  of  disorder 
increases.  All  the  voluntary  movements  are  more  or  less  huriied  and  precipitate. 
The  patient  seems  to  be  walking  upon  springs ;  he  proceeds  with  a  kind  of  prancing 
gait,  and  brings  his  heels  to  the  ground  with  a  kind  of  kick.  If  he  attempts  to  take 
hold  of  an  object  with  his  hands,  lie  will  probably  thrust  it  fi'om  him  by  a  spasmodic 
jerk  of  the  arm. 

The  motor  ataxy  is  usually  accompanied,  and  occasionally  preceded,  by  cutaneous 
ancesthesia,  to  a  variable  degi-ee  and  extent.  The  fingers,  toes,  arms,  and  legs  are 
the  parts  chiefly  affected.  Sometimes  he  can  scarcely  feel  that  he  has  any  feet  at  all, 
or  seems  to  be  '  walking  on  air,'  or  '  on  his  ankle-joints,'  or  '  on  his  hip-joints,'  when 
the  numbness  extends  up  the  thighs. 

Analgesia,  or  loss  of  sensibility  to  pain,  is  frequently  experienced  to  a  variable 
degree  and  extent;  or  painful  impressions  are  conveyed  to  the  sensorium  with 
unusual  slowness.  In  several  cases  seen  by  the  writers,  two,  three,  or  four  minutes 
elapsed  before  the  patient  experienced  any  sensation  of  pain  in  the  part  that  had  been 
pricked;  and,  in  another,  seen  by  Dr.  Clai'ke,  it  was  not  till  after  the  very  long 
interval  of  twenty  minutes  that  the  patient,  without  being  asked,  complained  of 
smarting  in  the  part  which  had  been  pricked  with  a  needle. 
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Like  the  strabismus,  the  disorders  of  the  urinary  organs  are  remarkable  for  the 
intermittence  of  their  attacks.  The  dysuria  and  incontinence  of  urine  frequently 
recur  alternately  at  the  same  period  of  the  disease. 

Speimatorrhoea,  followed  by  loss  of  sexual  power,  with  or  without  loss  of  sexual 
desire,  ai-e  among  the  early  symptoms  of  the  malady  in  a  large  majority  of  patients. 

A  valuable  diagnostic  feature  of  locomotor  ataxy  has  been  discovered  by  Professor 
Westphal.  It  is  the  loss  of  reaction  in  the  leg  Avhen  a  blow  is  given  on  the  tendon 
just  under  the  patella. 

Occasionally  a  very  remarkable  affection  has  been  observed  in  the  course  of  loco- 
motor ataxy.  This  was  fii'st  described  by  Dr.  Charcot  of  Paris.  The  knee-joint  is 
by  far  the  most  frequent  seat  of  the  disease,  which  occurs  suddenly  as  an  elastic 
cedematous  swelling.  The  part  is  neither  red  nor  painful,  nor  is  there  any  constitu- 
tional disturbance  or  fever.  Like  the  strabismus  and  urinary  affections,  it  may  last 
only  a  short  time,  or  be  prolonged  and  give  rise  to  permanent  deformities.  In  the 
latter  case  the  bones  and  cartilages  of  the  joint  have  been  found  diseased. 

At  an  early  period  of  the  disease,  befoi'C  ataxy  has  made  its  appearance,  the  dif- 
ferential diagnosis  may  be  exceedingly  difficult.  But  whenever  the  peculiar  flying 
pains  suddenly  attack  an  otherwise  healthy  person,  there  is  danger  of  ataxy.  If 
there  is  strabismus,  it  is  accompanied  by  amblyopia ;  and  when  it  is  single,  the 
amblyopia  is  on  the  corresponding  side.'  Even  in  cases  in  which  other  symptoms 
have  been  };)resent,  and  in  which  the  diagnosis  was  by  no  means  difficult,  operations 
have  needlessly  been  performed  on  the  eye  by  surgeons  who  were  ignorant  about  this 
affection.     It  has  often  been  mistaken  for  incomplete  paraplegia. 

Pathological  anatomy, — In  this  disease  the  spinal  cord  is  always  altered  in  struc- 
ture, and  in  one  particular  part.  The  alteration  consists  chiefly  of  a  peculiar  grey 
degeneration  and  disintegration  of  certain  parts  of  the  posterior  columns,  and 
secondarily  of  the  postei'ior  roots  of  the  spinal  nerves,  of  the  posterior  grey  substance 
or  cornua,  and  sometimes  of  the  cerebral  nerves.  Pierret  and  Charcot  ^  have  shown 
that  the  part  which  is  the  real  seat  of  the  disease  is  the  lateral  band  of  the  posterior 
columns  close  by  the  posterior  cornua.  Generally  the  posterior  columns  retain  their 
normal  shape  and  size,  in  consequence  of  hypertrophy  of  the  connective  tissue  which 
replaces  the  lost  fibres.  Corpora  amylacea  and  oil-globules  of  different  sizes  are  also 
usually  abundant.  It  is  very  common  to  find  disintegration  of  the  extremities  of 
the  posterior  cornua,  and  sometimes  Dr.  L.  Clarke  has  found  the  same  kind  of  altera- 
tion in  the  more  central  parts  of  the  grey  substance.  In  the  latter  case  the  disease 
is  of  a  mixed  nature,  partaking  of  the  characters  of  locomotor  ataxy  and  ordinary 
spinal  paralysis. 

Prognosis  and  treatment. — The  prognosis  is  generally  very  unfavourable.  It  is 
chiefly  at  the  first  invasion  of  the  disease  that  any  marked  benefit  is  to  be  expected 
from  the  use  of  remedies.  Hence  the  importance  of  an  early  diagnosis.  One  of  the 
chief  objects  is  to  protect  the  patient  from  cold  and  damp,  and  place  him  in  an  equable 
temperature.  A  good  and  wholesome  diet,  with  wine  or  beer,  is  generally  necessary. 
With  regard  to  drugs,  nitrate  of  silver  sometimes  exercises  a  very  favourable  influ- 
ence on  the  disease.  It  may  not  only  alleviate  the  pains,  but  diminish  the  incoordi- 
nation. It  should  be  first  given  in  doses  of  one-eighth  of  a  gi-ain,  gradually  increased 
to  one  grain,  three  times  a  day,  after  meals.  To  prevent  it  from  irritating  the  bowels 
or  the  bladder,  it  may  be  combined  with  opium,  with  cannabis  indica,  or  with  bella- 
donna. For  relieving  the  severity  of  the  limb-pains,  which  so  frequently  disturb  the 
patient's  rest,  there  is  nothing  so  efficacious  a,s  the  subcutaneous  injection  of  morphia 
(from  one-sixth  to  one-half  of  a  grain)  together  with  atropia  (from  one-sixtieth  to  one- 

^  Dr.  Hug-hlings  Jackson  states  that  the  amaurosis  of  ataxy,  as  reg-ards  its  ophthalmo- 
scopic appearance,  is  unlike  the  amaurosis  from  disease  of  parts  within  the  head.  In  amaurosis 
from  intracranial  disease  the  optic  disc  always  shows  evidences  of  recent  or  past  neuritis, 
which  is  not  the  case  in  ataxy. — Lancet,  January  10,  1865. 

^  Charcot,  Lectures  on  Diseases  of  the  Nervous  System,  Second  series.  The  Neiu  Sydenham 
Society.     London,  1881,  p,  21  et  seq. 
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thirty-fifth  of  a  grain).  These  pains  are  aggravated  by  constipation,  which,  of 
course,  must  carefully  be  fought  against.  Dry-cupping  along  the  spine  sometimes 
afibrds  decided  relief.  Sulphur  baths  have  occasionally  been  of  some  service. 
Faradisation  has  genei'ally  been  found  to  be  rather  injurious  than  beneficial,  but  the 
constant  galvanic  current  has  been  used  with  the  best  results.  The  positive  pole 
must  be  applied  on  the  cervical  part  of  the  spine  and  the  negative  on  the  lower 
limbs  or  on  the  coccyx.  A  very  powerful  irritation  of  the  skin  of  the  lower  limbs 
by  a  circular  blister  has  proved  successful  in  stopping  the  progress  of  the  disease,  and 
has  sometimes  done  more.  There  is  also  some  good  to  be  expected  from  the  use  of 
atropia  and  the  ergot  of  rye  internally,  and  from  slight  applications  of  a  white-hot 
iron  on  the  limbs.  As  regards  nerve-stretching  we  refer  to  the  special  article  re- 
lating to  that  means  of  treatment. 

J.  LocKHART  Clarke,  M.D.,  1870. 

C.  E.  Brown-Sequard,  M.D.,  1882. 
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THE  pathological  nature  of  the  aifections  relievable  by  surgical  orthopsedic  treat- 
ment is  various.  They  consist  mainly  of  alterations,  in  form  and  movement,  of 
the  articulations  belonging  to  the  head,  spine,  and  the  lower  and  upper  extremities. 
They  spring — 

1.  Prom  congenital  influences,  the  varieties  of  club-foot,  for  example;  malforma- 
tions. 

2.  Prom  influences  acting  during  abnormal  pai'turition. 

3.  From  rachitis  and  allied  constitutional  states. 

4.  From  derangement  of  the  cerebro-spinal  system,  leading  to  paralysis  or  spasm 
and  contraction. 

5.  From  accidental  injuries  of  articulations  ;  undue  pi-essure  and  strain  ;  inflam- 
mation of  joints  or  contiguous  parts,  whether  or  not  succeeded  by  sitppuration  and  its 
consequences. 

Orthopsedic  surgery  comprehends,  therefore,  a  multitude  of  abnormal  forms  of  the 
muscular,  ligamentous,  and  osseous  systems,  of  which  some  are  treated  elsewhere  in 
this  work.  On  the  pathology  of  deformities  arising  from  diseases  of  the  joints,  the 
reader  is  referred  to  the  essay  on  those  diseases ;  strabismus,  at  p.  1 24  ;  malforma- 
tions, with  the  Surgery  of  Childhood  ;  burn-contractures,  under  Plastic  Surgery, 
&c.  The  affections  which  we  have  here  to  consider  are  principally  those  which  can 
be  remedicid  by  tenotomy  or  osteotomy,  by  grailual  mechanical  extension,  by  sudden 
extension  during  anaesthesia,  or  by  any  or  all  of  these  means  combined. 

Before  proceeding  with  the  description  of  the  individual  distortions  and  their 
treatment,  it  will  be  well  to  consider  the  circumstances  which  give  rise  to  contrac- 
tion and  deformity,  and  to  inquire  into  the  condition  of  the  muscles,  tendons,  and 
bones  which  may  render  their  division  necessary.  It  is  now  a  well-understood  law 
of  pathology,  that  if  any  part  of  the  body,  into  the  composition  of  which  muscles 
enter,  be  maintained  in  a  state  of  absolute  repose,  or  be  habitually  kept  in  one  posi- 
tion, so  that  the  origins  and  insertions  of  particular  muscles  are  constantly  approxi- 
mated, whilst  the  points  of  origin  and  insertion  of  other  muscles  are  consequently 
proportionately  separated,  a  shortened,  contracted  condition  of  the  first  set  of 
muscles,  and  an  elongated,  weakened  state  of  the  second  set  of  muscles,  are  produced. 
This  is  illustrated  by  what  occurs  during  a  simple  fractm-e  or  other  injury  of  an 
extremity.  If  the  elbow,  for  example,  be  for  any  reason  retained  a  few  weeks  in  the 
bent  position,  the  muscles  on  the  flexed  side  of  the  member  become  stifle  and  con- 
tracted, and  are  only  gradually  restored  to  their  natural  mobility  by  active  and 
passive  exercises  and  use,  whilst  the  stretch ed-out  and  weakened  extensor  muscles 
recover  more  slowly  their  full  power  of  extending  the  implicated  articulation.  The 
state  of  things  just  described  is  aggravated  when  inflammation,  exudation,  suppura- 
tion, loss  of  cutaneous  or  more  deeply-situated  tissues,  and  consequent  adhesions  and 
cicatrices,  interpose  pain  and  physical  obstruction  to  the  restoration  of  complete 
mobility  the  gi-eater  duration  of  the  disorder  increases  the  probability  that  perse- 
vering or  active  remedial  means  will  be  required  to  obviate  the  shortening  of  one  set 
of  structures  and  the  elongation  and  weakening  of  the  opposite  set.  This  shortening 
and  contraction  occur  more  rapidly  during  the  earlier  years  of  life. 

The  influence  of  paralysis  in  producing  contracture  varies  according  to  the  nature 
and  extent  of  the  seizure.     A  single  muscle,  as  the  sterno-cleido-mastoideus,   the 
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tibialis  anticus,  or  the  external  rectus  of  the  eye,  may  be  more  or  less  completely 
paralysed ;  and  the  antagonist  sterno-mastoid,  the  gastrocnemius,  the  peronei,  or  the 
adductor  oculi,  may  become  contracted.  Or  several  muscles  habitually  associated  in 
their  actions  may  lose  theii'  power  of  voluntary  contraction,  as  the  extensors  of  the 
wrist  and  fingers ;  and  the  opposing  muscles  also  habitually  associated  in  their 
actions,  viz.  the  flexors  of  the  wrist  and  fingers,  become  relatively  shortened. 

Few  paralyses  occur  without  some  degree  of  contraction  ensuing  as  a  consequence, 
eithei-  directly  from  the  impairment  of  the  balance  of  muscular  activity,  or  from 
forced  repose  or  maintenance  of  the  part  in  a  particular  position. 

The  induction  by  abrupt  spasm  of  a  more  or  less  rigid,  more  or  less  permanently 
conti'acted  state  of  a  part,  is  obvious  and  easily  intelligible  ;  but  the  spasm  which 
produces  many  persistent  deformities  is  not  always  of  that  active,  prompt,  or  tonic 
kind  which  is  illustrated  by  certain  cases  of  non-congenital  wry-neck  and  club-foot, 
but  is  usually  more  slow  and  progressive,  as  seen  in  many  children's  cases  of  foot- 
deformity.  The  contraction  in  congenital  club-foot,  and  in  the  majority  of  con- 
genital distortions  can,  we  believe,  be  assigned  only  to  a  preternaturally  excitable 
or  tonic  condition  of  the  muscular  fibres  of  the  shortened  muscles. 

In  many  cases  even  when  the  shortened  muscle  has  been  set  free  by  tenotomy, 
the  morbidly  excitable  retractile  disposition  of  the  muscle  often  shows  itself  again 
after  reunion  of  the  divided  part,  and  the  cessation  of  employment  of  the  mechanical 
or  other  means  by  which  the  affected  muscle  had  been  kept  in  an  elongated  state. 

This  contraction  of  certain  muscles  in  congenital  club-foot  is  therefore  very 
different  from  the  active  powerful  retraction  which  occurs  in  certain  comparatively 
sudden  non-congenital  cases,  and  in  which  the  will  of  the  individual  is  powerless  to 
effect  an  improved  condition  of  the  limb.  In  congenital  club-foot,  and  in  analogous 
gradual  non-congenital  talipes  in  which  paralysis  does  not  exist,  if  the  child  is  old 
enough  to  exercise  volition,  the  afirected  muscles  may  be  subsei'vient  to  the  will, 
although  volition  is  incapable  of  willing  entire  relaxation  of  the  contracted  muscles. 
Thus  the  contraction  in  non-congenital  non-paralytic  talij)es,  the  early  stage  of 
which  we  are  able  to  watch,  throws  light  on  the  congenital  affection,  the  early  stage 
of  which  is  hidden  in  the  uterus.  In  non-congenital  cases  of  months'  or  years' 
duration,  induced  by  cerebro-spinal  affection  or  by  reflex  (?)  disorder,  the  vital 
abnormal  spastic  contraction  co-exists  after  a  time  with  secondaiy  accommodation  or 
adaptive  structural  change.  We  sometimes,  however,  before  structural  change  has 
taken  place,  have  an  opportunity  of  witnessing  that,  although  the  patient  walks  with 
the  heel,  for  example,  much  elevated,  yet  when  he  is  seated,  even  with  the  knee 
extended,  he  can  voluntarily  bend  the  ankle,  contact  of  the  sole  with  the  grouad 
exciting  abnormal  contraction.  Further  light  is  thrown  upon  the  nature  of  the 
contraction  in  congenital  club-foot  by  the  observation  that,  daring  sleep,  even  in 
very  yovmg  infents,  the  affected  foot  can  be  more  readily  straightened  ;  also  that,  like 
as  in  certain  cases  of  adult  hemiplegia,  when  the  child  yawns  and  stretches  out  the 
limbs,  the  inversion  of  the  foot  often  disappears.  This  observation  would  show,  that 
whilst  in  the  ordinary  state  of  the  infant's  nascent  volition  the  adductor  muscles  (the 
tibiales)  overpower  the  abductors  (the  peronei)  and  invert  the  member,  the  act  of 
yawning,  with  its  complicated  reflex  activity  of  inspiratoiy  muscles,  and  of  associated 
muscles  in  the  extremities,  neutralises  the  peculiar  disturbance  of  muscular  activity 
on  which  talipes  varus  depends. 

It  seems  as  if  in  congenital  club-foot  and  analogous  distortions  a  stimulus  or 
irritant  were  present  in  the  medulla  spinalis,  acting  upon  certain  ganglionic  cells 
there,  which  keeps  the  affected  muscle  in  a  state  of  tonic  conti-action,  yet  not 
sufficient  to  neutralise  the  stimulus  of  the  will  within  the  limits  of  movement 
permitted  by  the  structural  shortening  of  the  member.  Many  non-congenital  spastic 
contractions  appear  allied  to  the  condition  which  prevails  in  some  states  of  chorea,  in 
which,  when  the  will  would  permit  or  cause  contraction  or  relaxation  of  a  particular 
muscle,  an  involuntary  influence  excites  contraction,  interferes  with,  and  frustrates 
the  voluntary  eflfort.  In  more  intense  spasmodic  contractions  the  will  is  entirely 
overpowered  before  structural  shortening  supervenes  to  effect  the  same  end. 
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Secondary  changes. — rrom  whichever  of  the  above  causes  a  constantly  contracted 
state  of  an  articulation  or  limb  may  have  proceeded,  the  state  of  things  consisting  of 
the  inability  of  the  individual  to  put  the  part,  by  the  action  of  the  will,  through  all 
its  proper  movements  is  called  a  deformity.  But  if  the  patient  by  means  of  his  own 
hands,  or  if  the  surgeon,  can  overcome  the  contraction,  and  put  the  affected  part 
through  its  proper  movements,  no  deformity  is  in  reality  seen  to  exist.  Positive 
deformity  may  early  exist,  when  original  disease  of  the  joint  has,  besides  prodiicing 
contraction,  ended  in  more  or  less  considerable  alteration  in  form  and  structure  of 
the  articulation.  But  almost  equally  serious  (secondary)  deformity  may  ensue 
through  the  influence  of  the  now  ill-regulated  muscles  of  the  joint,  especially  when 
these  act  uj)on  tissues  impaired  by  disease — -the  production  of  sub-luxation,  for 
example.  In  the  lower  extremity,  the  effects  of  the  weight  of  the  body  being  borne 
upon  the  member  in  impi-oper  directions  is  a  very  important  cause  of  secondary 
deformity,  adding  greatly  to  the  obstacles  to  restoration.  Thus  a  not  severe  case  of 
congenital  club-foot,  remediable  in  point  of  form  in  a  few  weeks  before  walking  has 
commenced,  may  subsequently  require  treatment  of  months  or  of  years ;  or,  from 
the  deteriorating  cause  above  mentioned,  be  rendered  irremediable. 

"VYe  may  now  pass  to  the  consideration  of  the  means  employed  in  orthopaedic 
surgery  for  the  rectification  of  deformities.  This  department  of  practice  avails  itself 
of  much  that  is  common  with  general  medicine  and  surgery.^  Special  orthoptedic 
means  are,  the  relieving  of  the  shortened  parts  by  the  employment  of  mechanical 
instruments,  or  mechanical  power  exerted  by  the  hands  of  the  surgeon  or  assistants, 
sometimes  with  the  aid  of  the  benumbing  influence  of  chloroform,  and  by  division  of 
one  or  more  of  the  contracted  muscles,  tendons,  fasciae,  and  bones. 

Tenotomy,  myotomy. — In  this  operation  the  necessary  relaxation  of  muscular 
resistance,  and  of  accompanying  structural  shortening,  is  efiected  by  severing  the 
muscle  almost  invariably  at  its  tendinous  portion.  The  principles  laid  down  by 
Delpech  for  the  performance  of  this  operation  are  followed  in  the  present  day.  It  is 
remarkable  that  Delpech  never  cai-ried  out  his  own  principles. ^  Astley  Coopei-,-^ 
speaking  of  palm  and  finger  contraction,  states  that  he  divided  the  contracted  bands 
'  with  a  pointed  bistoury,  introduced  through  a  very  small  wound  in  the  integument. 
The  finger  is  extended,  and  a  splint  applied  to  preserve  it  in  the  straight  position.' 
Here  we  have  essentially  the  subcutaneous  method  of  operation  unequivocally 
enunciated  by  that  distinguished  surgeon.  Stromeyer  took  up  the  matter  where 
Cooper  and  Delpech  left  it,  and  fii-st  applied  it  to  the  Achilles  tendon  (1831),  and  by 
his  labours  and  writings  caused  its  diffusion  throughout  Europe  and  America.  Many 
alterations  in  the  mode  of  applying  these  principles  have  been  made  since  the  original 
labours  of  Delpech  and  Stromeyer.  Various  knives  for  severing  tendons  (tenotomes), 
and  a  great  variety  of  mechanical  extension  apparatus,  have  been  devised.  In  this 
place  only  the  means  in  most  general  use  in  this  country  will  be  described. 

In  describing  the  several  distortions  no  nosological  order  will  be  adopted.  We 
will  commence  with  congenital  club-foot  (talipes  varus  congenitus),  because  it  is  one 
of  the  most  common  distortions  which  the  surgeon  has  to  treat,  and  because  ifc  has 
formed  the  basis  of  extensive  pathological  and  therapeutical  research,  and  will  best 
illustrate  the  principles  upon  which  the  management  of  other  distortions  should  be 
conducted. 

Congenital  Cluh-foot  {Taliioes  varus  congenitus). 

We  may  state  at  the  outset,  in  order  to  avoid  the  confusion  introduced  by  late 
writers,  that  we  employ  the  words  congenital  varus  to  signify  the  distortion  which 
has  from  the  earliest  times  been  designated  varus,  or  club-foot,  the  term  equino- 
varus  having  been  subsequently  introduced  to  designate  the  non-congenital  com- 
bination of  equinus  with  varus.     Some  moderns,  without  prefixing  congenital  or 

1  Constitutional,  medicinal,  and  dietetic  treatment,  exercises,  prymnastics,  inunctions,  &c. 
'•^  See  the  history  of  tbe  treatment  of  club-foot  and  division  of  tendons,  in  a  Treatise  on 
Cluh-foot  and  analogous  Distortions,  by  the  Author.     London,  18B9. 

^   On  Dislocations  and  Fractures  of  the  Joints,  6th  edition,  1829,  p.  476. 
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non-congenital,  as  the  case  may  be,  have  termed  both  of  these  distortions  equino- 
variis.  It  is  true,  as  we  have  always  stated,  that  both  the  congenital  and  non- 
congenital  forms  are  compounded  of  varus  and  equinus,  but  it  is  almost  as  desirable 
in  practice  to  adheie  to  the  word  varus  in  surgery  as  to  the  word  calomel  in  Materia 
Medica. 

Anato'my  of  cluh-foot. — -Former  opinions  on  the  anatomy  of  club-foot  may  be 
advantageously  passed  over.'  In  1837,  and  subsequently,  the  author  laid  down  the 
essential  characters  of  the  anatomy  of  club-foot.^  The  subject  has  since  been  carefully 
and  successfully  studied  by  Mr.  William  Adams. ^  The  geneial  result  of  observa- 
tions of  this  matter  is  the  confirmation  of  the  opinions  emitted  by  the  author  in 
1837  and  ISSQ,'*  that  club-foot  consists  of  a  three-fold  alteration  of  the  form  and 
position  of  the  foot,  the  heel  being  elevated,  the  toes  turned  in,  and  the  internal 
margin  of  the  foot  raised  from  the  ground,  owing  to  abnormal  action  and  shortening 
of  the  principal,  if  not  of  all,  the  muscles  of  the  inner  and  back  part  of  the  leg.  In 
at  least  the  severer  forms,  those  in  which  the  sole  is  much  contracted,  the  plantar 
muscles  joarticipate  in  the  primary  affection.  The  ligaments,  fasciae,  and  integuments 
on  the  contracted  side  of  the  member  are  also  shortened,  whilst  the  similar  tissues 
on  the  opposite  side  are  elongated  and  weakened.  These  passive  tissues  follow  the 
fortunes  of  the  active  organs — the  muscles,  on  which  they  are  in  the  main  dependent ; 
and  become  thus  secondarily  aflfected.  The  bones,  before  and  after  ossification,  suffer 
in  proportion  to  the  intensity  of  the  muscular  contraction,  and  probably  in  proportion 
to  the  earliness  of  the  period  of  uterine  existence  at  which  the  distortion  commenced  ; 
and  especially  in  proportion  to  the  period  that  elapses  after  birth,  during  which  the 
passive  osseous  structures  remain  at  the  mercy  of  the  active  muscular  agents.  The 
bones  further  suffer  as  age  advances,  by  bearing  the  weight  of  the  body  in  an  improper 
direction. 

The  departure  from  the  normal  form  and  relation  of  bones  may  be  divided  into — 

1.  Primary. 

a.  The  changes  especially  affecting  the  tibio-tarsal  joint. 

h.  The  change  of  relation  of  the  anterior  bones   of  the  tarsus,  as  regards  the 
astragalus  and  os  calcis. 

2.  Secondary,  or  those  induced  after  birth,  by  spontaneous  aggravation  of  the' 
deformity,  and  by  pressure  upon  the  parts  through  walking  in  an  improper  manner. 

The  anatomical  changes  of  bones  in  varus  of  practical  moment  are  due  to  the 
state  of  extension  of  the  os  calcis,  taking  with  it  the  astragalus,  through  which  the 
posterior  extremity  of  the  os  calcis  is  more  or  less  closely  approximated  to  the 
posterior  surface  of  the  ankle-joint  ;  and  the  anterior  portions  of  the  articulating 
surfaces  of  the  trochlea  of  the  astragalus  are  projected  from  the  ankle-joint  in  front. 
Owing  also  to  the  forced  inversion  of  the  entire  front  of  the  foot,  the  external  mal- 
leolus is  thrown  backwards  towards  the  posterior  tuberosity  of  the  os  calcis,  and  the 
anterior  extremity  of  the  astragalus  slightly  inclines  towards  the  inner  margin  of  the 
foot.  The  forced  elevation  of  the  postei'ior  part  of  the  foot  (calcaneum  and  astragalus) 
is  common  to  talipes  varus  and  to  talipes  equinus-  but  the  characteristic  peculiarity 
of  varus  is  the  displacement  of  the  remaining  bones  of  the  tarsus  inwardly  to  the 
extent  that  the  navicular  bone  quits  the  astragalus,  often  touching  the  internal 
malleolus,  with  which  it  frequently  acquires  a  new  articulating  surface.  The 
cuneiform  and  cuboid  bones  accompany  the  navicular.  Moreover,  in  severe  cases 
the  cuneiform,  cuboid,  and  metatarsals,  with  the  phalanges,  are  drawn  backwards, 
limiting  the  space  of  the  plantar  region. 

The  changes  of  bones  induced  by   improper  walking,    improper   pressure  and 

^  See  On  the  Deformities  of  the  Human  Frame,  by  W.  J.  Little,  pp.  271  et  sea.  London, 
1853.  J  J 

^  Dissertatio  inauguralis  de  Talipede  Varo.     Berlin,  1837. 

^  Medical  Times  and  Gazette,  1852;   Transactions  of  Path.  Soc,  1856. 

*  Treatise  on  Clubfoot  and  analogous  Distortions.  London,  1839.  A  large  number  of 
treatises  on  club-foot  have  appeared  since  1837,  few  of  which  contain  any  fundamental 
researches  into  the  anatomy  of  varus. 
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bearing  against  the  groiTiicl,  by  which  also  sometimes  inflammation  and  ulceration  of 
soft  parts  are  occasioned,  do  not  properly  belong  to  simple  uncomplicated  club-foot. 
Only  when  these  injuries  are  considerable  do  they  affect  the  results  of  treatment. 

The  shortening  of  the  ligaments,  fascipe,  and  integuments  on  the  posterior  and 
internal  aspects  of  the  member  may  be  observed  when,  before  or  after  operation, 
attempts  are  made  with  the  hand  to  rectify  the  deformity.  In  severe  cases,  much 
resistance  to  cure  is  offered  by  the  posterior  ligament  of  the  ankle,  the  deltoid,  the 
calcaneo- scaphoid,  the  superficial  and  deep  plantar  ligaments.  The  share  of  resistance 
offered  by  the  deltoid,  for  example,  is  well  shown  when  dissecting  severe  infantile 
varus.  The  author,  following  Mackeever,  has  observed  that  when  the  deltoid 
ligament  is  severed  and  the  navicular  bone  is  liberated,  a  marked  facility  of  replace- 
ment is  evinced.  • 

Fig.  15. — Severe  adult  congenital  Varus,  viewed  from  the  front  and  inside. 


a,  the  tibia,  cut  down  in  order  to  show  the  relatively  posterior  situation  of  the  fibula  ;  h,  the  externa  malleolus  ;  r,  the 
fibula  ;  d,  the  posterior  extremity  of  the  os  calcis,  drawn  abnormally  inwards  ;  e,  the  astragalus,  unduly  prominent 
on  the  dorsum  of  the  foot ;  /'.  the  navicular  bone  in  contact  with  the  internal  malleolus  ;  g,  the  cuboid,  its  proper 
superior  surface  applied  to  the  ground. 

The  general  direction  of  the  structures  involved  in  the  distortion  is  much  altered. 
Thus,  the  leg-bones  are  often  inwardly  rotated  from  the  knee-joint.  The  surgeon 
should  not  expect  to  find  the  tendons  occupying  their  normal  relations.  Those  pass- 
ing over  the  front  of  the  ankle-joint  are  deflected  inwardly,  whilst  the  posterior 
tibial  tendon  is  deeply  situated,  owing  to  the  incurvation,  and  to  the  backward 
dragging,  and  elevation  of  the  anterior  part  of  the  foot. 

Etiology  of  congenital  club-foot. — The  primary  cause  of  talipes  varns  congenitus 
has  been  already  touched  upon,  p.  228.  It  consists  in  contraction  of  certain  muscles, 
apt  to  be  accompanied  or  followed  by  structural  shortening,^  and  by  fibrous  and 
adipose  degeneration  of  them.^  Until  the  researches  of  Eudolphi,  it  was  held  that 
club-foot,  as  well  as  other  distortions  and  malformations,  were  the  consequence  of 
some  '  occult  influences,'  lusus  naturse,  maternal  imagination,  and  intra-uterine 
pressure.  An  occasional  effort  is  made  to  revive  the  last  of  these  theories,  that  of 
intra-uterine  pressure.  It  has  been  elsewhei-e  shown  ^  that  accidental  mechanical 
causes  do  sometimes  act  upon  the  foetus,  giving  rise  to  easily  recognisable  conditions, 
e.g.  fissures,  clefts,  intra-uterine  fractures,  amputations  of  members  from  constriction 
by  abnormal  bands  or  by  the  umbilical  cord;  and  sometimes  the  co-operation  of 
pressure  by  the  uterine  walls  and  pelvic  bones  may  be  surmised. 


'  Oolles,  Dublin  Hospital  Heports,  vol.  i.  p.  184.  "^  Little,  loc.  cit. 

^  Oruveilhier,  Anat.  Pathol. ;  W.  Adams,  Pathol.  Trans,  loc.  cit. 
*  On  Deformities  of  the  Human  Frame,  pp.  256-314. 
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Further  arguments  in  favour  of  the  belief  that  ordinary  congenital  club-foot  is 
caused  by  some  derangement  of  the  cerebrospinal  centres  and  dependent  nerves,  as 
opposed  to  the  theory  of  its  dependence  upon  primordial  malformation  or  upon 
pressure  of  the  walls  of  the  uterus,  may  be  thus  stated  : 

Chib-foot  often  co-exists  with  evident  derangement  of  the  nervous  centres,  as  in 
acephalous,  hemicephalous,  and  spina-bifida  subjects. 

Club-foot  occasionally  co-exists  with  an  analogous  distortion  of  the  upper  ex- 
tremity, club-hand,  in  which  the  muscles  contracted  are  the  anatomical  analogues  of 
the  parts  contracted  in  the  lower  limbs.  Now  if  it  be  admitted  that  the  external 
configuration  of  double  club-foot  may  suggest  to  the  unphysiological  and  unpatho- 
logical  observer,  the  idea  of  one  of  the  feet  having  overlapped  the  other  in  such  manner 
that  the  uterus,  su]}j)osing  the  liquor  amnii  to  be  deficient,  has  compressed  the  two 
feet  into  the  form  in  which  we  see  them,  this  explanation  does  not  apply  to  the  club- 
hands, which  bear  no  such  form  as  can  be  reasonably  attributed  to  pressure  of  the 
uterine  walls.  Moreover  club-foot  often  exists  in  one  foot  only,  and  the  uterine- 
pressure  theory  does  not  explain  why  one  foot  escapes.  This  theory  is  still  less 
applicable  to  the  highest  grade  of  club-foot,  in  which  the  great  toe  is  more  approxi- 
mated to  the  inside  of  the  leg  than  pressure  of  the  uterus  will  explain ;  whilst  the 
opinion  of  disturbed  action  of  the  muscles  before  the  articulating  ends  of  bones  can 
restrict  their  action,  affords  an  intelligible  explanation.^ 

Club-foot  is  met  with  in  foetuses  before  the  fourth  or  fifth  month  of  gestation,  at 
which  period  the  liquor  amnii  is  relatively  so  large  as  to  exclude  the  idea  of  uterine 
pressure  consequent  upon  supposed  deficiency  of  that  fluid. 

We  have  traced  congenital  club-foot  on  the  paternal  side  even  through  four  gene- 
rations, the  male  infant — the  father,  the  grandfather,  and  the  great-grandfather.  If 
it  can  be  plausibly  maintained  that  club-foot  is  due  to  the  influence  of  uterine 
pressure,  deficiency  of  liquor  amnii,  pressure  of  pelvic  bones,  and  its  repetition  through 
successive  generations,  this  influence  could  only  be  j^ropagated  through  the  female  side. 
We  cannot  admit  uterine  influence  in  hereditary  propagation  of  varus  through  an 
uninterrupted  succession  of  male  parents. 

A  comparison  of  club-foot  with  the  distortions  which  occur  after  birth,  unmis- 
takably from  diseases  of  the  nervous  system,  tends  to  prove  that  congenital  and  non- 
congenital  club-foot  spring  from  analogous  causes.  Distortion  after  birth,  from 
altered  innervation  of  muscles,  is  more  common  in  the  lower  extremities,  and 
especially  in  the  feet,  than  in  any  other  part  of  the  frame.  Club-foot  is  also  the 
most  common  distortion  before  birth.  After  birth,  talipes  varus,  in  consequence  of 
cerebrospinal  affection,  is  more  common  than  talipes  valgus ;  before  birth  also,  varus 
is  more  common  than  valgus.  After  birth,  foot-deformity,  from  disease  of  the  nervous 
system,  attains  oftener  a  higher  grade  on  the  left  than  on  the  right  side.  This  is 
equally  the  case  with  congenital  club-foot.  Some  other  agency  than  accidental 
uterine  or  pelvic  pressure  is  required  to  account  for  these  analogies ;  they  cannot  be 
regarded  as  mere  coincidences. 

Grades  of  congenital  talipes  vai-us. — It  is  convenient  for  practical  purposes  to 
divide  congenital  club-foot  into  three  degrees  of  severity  :  the  slightest,  that  in 
which  the  position  of  the  front  of  the  foot  when  inverted  is  such  that  the  angle 
formed  by  it  with  the  inside  of  the  leg  is  greater  than  a  right  angle,  and  in  which 
the  contraction  is  so  moderate  that  the  toes  can  easily  be  brought  temporarily  by  the 
hand  of  the  surgeon  into  a  straight  line  with  the  leg,  and  the  heel  be  depressed  to 
the  natural  position.  The  second  class  includes  those  in  which  the  inversion  of  the 
foot  and  elevation  of  the  heel  appear  the  same  or  little  greater  than  in  those  of  the 
first  class,  but  in  which  no  reasonable  efibrt  of  the  surgeon's  hands  will  temporarily 
extinguish  the  contraction  and  deformity.  The  third  class  comprises  those  in  which 
the  contraction  of  soft  parts  and  displacement  of  hard  parts  reach  the  highest 
degree,  so  that  the  inner  margin  of  the  foot  is  situated  at  an  acute  angle  with  the 
inside  of  the  leg,  sometimes  is  even  almost  in  contact  with  it. 

^  See  Trans,  of  the  International  Congress,  London,  1881.     Little,  vol.  ii.  p,  412. 
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Oases  of  the  first  and  second  grades  may  be  respectively  converted  into  the 
second  and  third  grades  by  delay  in  the  application  of  remedies,  and  by  the  effects  of 
improper  treatment. 

Fig.  16. — Congenital  infantile  Talipes  Varus,  of  medium  severity.  Reproduced  from  Cluh-foot 

and  analogous  Digtoi'tions,  1839. 


Ti'eatment. — The  indications  are  to  overcome  the  shortening  of  the  mnscles,  liga- 
ments, fasciae,  and  integuments  on  the  contracted  side  of  the  member ;  to  direct  the 
bones  into  their  proper  position ;  to  educate  the  patient's  voluntary  use  of  the  parts  ; 

Fig.  17. — Most  severe  grade  of  infantile  congenital  T.  Varus.  The  great  toes  of  this  patient 
frequently  touched  the  inside  of  the  leg.  The  woodcut  was  taken  from  a  plaster  of  Paris 
model.  The  weight  of  the  plaster  which  was  allowed  to  intrude  hetween  the  toes  and  the 
legs  kept  these  parts  asunder,  in  order  to  show  the  extent  to  which  the  distortion  was 
diminished  when  the  surgeon  attempted  gently  with  his  hand  to  restore  the  natural  form. 
Reproduced  from  Deformities,  1853. 


to  give  sti-ength  to  the  muscles  and  ligaments  on  the  elongated  side  of  the  member, 
and  to  combat  the  tendency  to  relapse. 
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A  few  slight  cases  may  from  the  clay  of  birth  almost  be  relinquished  to  the  rub- 
bings and  manipulations  of  the  nvirse  ;  some  require  to  be  lightly  bandaged  on  a 
strip  of  tin  or  firmer  metal,  bent  to  a  right  angle,  and  properly  padded  ;  others  re- 
quiie  support  not  only  beneath  the  sole,  and  against  the  back  of  the  leg,  as  when  a 
simple  bent  strip  of  metal  is  employed,  but  need  lateral  support  or  pressure  against 
the  internal  margin  of  the  foot,  as  by  the  application  of  a  tin  splint.  In  the  vise  of 
this  and  similar  contx-ivances  to  be  found  at  the  different  surgical  instrument-makers, 
the  essential  point  consists  in  applying  the  smallest  amount  of  pressure  compatible 
with  maintaining  the  apparatus  on  the  limb,  not  endeavouring  at  once  either  to  force 
the  part  straight  or  even  to  make  the  tender  infantile  foot  accurately  fit  the  apparatus, 
but  rather,  if  the  apparatus  selected  admits  of  adaptation,  to  adjust  it  to  the  foot  in 
a  somewhat  improved  position.       Practitioners  unacquainted  with   the   details  of 

Fig.  18  represents  a  case  of  congenital  Varus  being  gradually  conducted  to  a 

state  of  equinus. 


The  dotted  outline,  a,  represents  the  extreme  degree  of  inversion  and  elevation  of  the  internal  margin,  to  ■which  the 
foot  is  occasionalljf  drawn  by  the  anterior  and  posterior  tibial  muscles  ;  the  position  at  b  represents  the  ordinary 
quiescent  condition  ;  c,  the  position  to  which  a  slight  touch  of  the  surgeon's  hand  brings  it ;  d,  rf,  represents  a  flexi- 
ble, metal,  padded  splint,  bent  almost  to  the  shape  of  the  foot  as  represented  at  c,  applied  along  the  outer  side  of  the 
leg,  and  as  near  as  can  be  along  the  outer  margin  of  the  foot,  intended  to  be  secured  in  position  by  a  gently  applied 
roller  bandage. 

management  of  these  cases  are  surprised  to  discover  how  small  an  amount  of  pressure 
suffices  in  young  infants  rapidly  to  improve  the  form  and  flexibility.  The  splint 
should  daily  once,  or  oftener,  be  removed  to  ascertain  that  undue  pressure  has  not 
been  used,  to  replace  it  when  loosened  by  the  movements  of  the  child,  and  to  improve 
the  position  as  often  as  practicable.  No  unnecessary  loss  of  time  should  be 
permitted  during  this  process,  as  at  first  the  foot  rapidly  relapses  to  its  most  distorted 
condition.  After  the  part  has  been  straightened,  the  parent  or  nurse  should  be 
taught  to  remove  the  sphnt  and  effect  gentle  manipulations  two  or  three  times 
daily. 

If  at  the  expu'ation  of  the  fourth  week  distinct  contraction  of  the  tendons  remain 
perceptible  in  spite  of  the  assiduous  efforts  to  overcome  the  deformity  by  manipu- 
lation, frictions,  and  steady  but  gentle  employment  of  splint  and  bandage,  or  if 
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benefit  proportionate  to  the  attention  bestowed  be  not  realised,  or  if  the  case 
unequivocally  belongs  to  the  second  or  third  degrees  of  varus,  the  aid  of  tenotomy 
will  be  required  to  eflfect  restoration.  If  the  siirgeon  should  entertain  doubt  whether 
the  time  for  operation  have  arrived,  he  may  be  determined  by  the  observation 
whether,  on  holding  the  foot  in  the  normal  position,  it  springs  vigorously  back  into 
the  abnormal  one  as  soon  as  the  pressure  of  the  hands  is  removed.  In  unequivocal 
cases  of  the  second  and  third  degrees  he  may,  in  most  cases,  decide  affirmatively  at 
the  moment  of  birth  on  the  absolute  necessity  of  futm-e  operation  ;  and  when  opeiu- 
tion  is  indispensable,  the  earlier  the  period  at  which  it  is  performed  the  better.  Mr. 
Stromeyer  Little  has  operated  within  twenty-four  hours  after  birth  with  rapid  and 
permanent  success.  Our  practice  of  late  years  has  been  to  operate  as  soon  as  conve- 
nient during  '  the  month.'  The  surgeon,  when  deciding  on  the  necessity  of  opera- 
tion, must  not  be  guided  solely  by  the  external  configuration,  but  by  the  amount  of 
firm  resistance  ojsposed  to  restoration  by  the  depth  of  the  furrows  existing  in  the 
sole  and  behind  and  above  the  heel,  and  by  the  degree  of  tension  of  the  integu- 
ments about  the  internal  malleolus.  The  deep  clefts  or  furrows  in  question  denote 
intensity  of  contraction  of  muscles,  and  closer  adhesion  than  usual  of  integuments 
and  fasciae  to  the  subjacent  soft  structures  and  bones.  They  probably  denote 
also  that  the  deformity  dates  from  an  early  jDeriod  of  uterine  existence.  Even 
atrophy,  the  usual  concomitant  of  contractions  of  long  duration,  is  already  present 
in  severe  club-foot  of  new-born  children,  and  is  a  measure  of  the  length  of  time 
the  muscles  have  been  contracted  and  exposed  to  structural  shortening  and  possible 
degeneration. 

The  principles  of  treatment  of  congenital  club-foot  are  here  summarised. 

L  Whether  the  case  promises  favourably  for  mechanical  treatment  only,  or 
needs,  as  the  majority  of  cases  do  need,  operative  interference,  commence  the  treat- 
ment as  soon  after  birth  as  practicable. 

2.  Completely  reduce  the  distortion  from  the  state  of  a  compound  one  (varus) 
to  the  simpler  form  (equinus),  by  first  curing  the  inversion  of  the  foot,  and  the 
tendency  to  involution  of  the  sole. 

3.  Avoid  the  slightest  undue  pressure  upon  prominent  points  of  the  leg  and  foot, 
by  careful  padding  of  the  hollow  parts,  and  by  using  only  gentle  pressure  with  any 
bandage.     Avoid  obstruction  of  the  returning  blood  from  the  limb. 

4.  Remove  splint  and  bandage  daily,  practise  gentle  movements  of  the  foot  in 
the  desired  direction,  endeavour  to  prevent  the  part  remaining  for  an  instant  unsup- 
ported and  liable  to  fall  back  into  the  deformed  position,  until  it  is  found  that  the 
foot,  on  removal  of  the  bandage,  retains  a  perfectly  good  position  and  fiexibility. 

5.  Never  permit  the  child  to  be  placed  on  the  feet,  or  to  walk  until  the  form 
and  the  range  of  movement  are  complete,  whatever  may  be  the  age  of  the  patient. 

Be  convinced  that  by  carefully  following  these  recommendations,  the  healthy 
child  will,  before  the  age  of  thirteen  or  sixteen  months,  stand  and  walk  without 
instrumental  aid ;  that  the  muscles  of  the  leg  will  be  fairly  developed,  and  a  by- 
stander have  difficulty  in  discovering  that  any  distortion  formerly  existed. 

Nature  of  the  operation. — The  essential  character  of  congenital  talipes  varus 
being  a  state  of  abnormal  elevation  of  the  heel,  and  inversion  of  the  front  part  of 
the  foot  by  undue  muscular  contraction,  the  operative  interference  required  consists  of 
the  division  of  the  tendons  of  those  muscles  which  are  mainly,  if  not  exclusively, 
concerned  in  the  production  of  the  deformity,  viz.,  the  tendons  of  the  anterior  and 
posterior  tibials  and  the  tendo  Achillis.  In  average  cases  these  three  tendons  may 
be  divided  at  one  operation.  In  severer  cases  the  operation  should  invariably  be 
divided  into  two  parts,  the  first  consisting  of  the  section  of  those  structures  which 
contribute  to  the  inversion — the  tibiales  tendons  ;  and  where  the  sole  is  much  con- 
tracted with  a  strong  prominent  band  felt  at  the  inner  edge  of  the  plantar  fascia,  that 
band  may  be  included  in  this  portion  of  the  operation.  The  division  of  the  plantar 
textures  and  elongation  of  the  sole  may  in  severe  cases  advantageously  precede  the  sec- 
tion of  other  structures.  The  tendo  Achillis  may  in  such  cases  be  severed  in  three  or 
four  weeks;  in  adults  two  or  four  months  later;  the  inversion  having,  in  the  interval, 


236  ORTHOPEDIC    SURGERY. 

been  overcome.  Tlie  value  of  this  proeeedinCT,  first  recommended  by  the  author,^ 
consists  in  the  os  calcis,  when  the  tendo  Achillis  is  left  intact,  offering  a  point 
d'ajjpui,  or  resisting  point,  from  which  the  surgeon,  during  the  mechanical  after- 
treatment,  is  enabled  to  stretch  out  and  unfold  the  contracted  involuted  sole.  If 
this  division  of  the  operation  into  two  or  three  parts  is  not  observed  in  bad  cases, 
incomplete  recovery  may  result,  the  sole  remain  contracted,  and  the  individual  walk 
unduly  on  the  heel  and  outside  the  foot,  the  range  of  motion  of  the  point  of  the  foot 
being  deficient, — in  short,  a  secondary  talipes  calcaneo-varus  be  produced.  This 
secondary  deformity  is  always  overcome  with  difficulty,  sometimes  it  is  irremovable. 
Not  unfrequently  the  patient  is  left  with  half  or  moi'e  of  the  original  deformity, 
requiring  that  the  surgeon  recommence  the  instrumental  treatment,  devoting  himself, 
as  alieady  stated,  at  first  exclusively  to  the  obtainment  of  eversion  of  the  front  of  the 
foot  and  unfolding  of  the  sole,  before  he  attends  to  the  lowering  of  the  heel. 

In  a  few  adolescent  and  neglected  adult  cases  of  congenital  equinus  and  varus, 
even  the  peronei  may  need  division,  these  muscles  having  become,  from  protracted 
duration  of  the  deformity,  tensely  contracted  and  considerably  shortened. 

The  following  is  the  mode  of  dividing  some  of  these  tendons,  and  the  instru- 
ments which  we  have  introduced  as  the  most  appiropriate  for  the  purpose.  When 
it  is  decided  in  infants  a  few  days  old  to  rectify  simultaneously  the  inversion  and 
elevation  of  the  heel,  the  operation  is  more  quickly  and  conveniently  done  by  taking 
the  three  tendons  in  the  following  order ;  viz.  the  posterior  tibial,  the  anterior  tibial, 
and  the  tendo  Achillis.  Section  of  the  posterior  tibial  is  best  performed  by  placing 
the  child  on  a  table  of  convenient  height,  on  its  back,  inclined  towards  the  limb  to  be 
operated  on.  This  should  be  thoroughly  rotated  outwardly,  resting  upon  its  outer 
side^  whilst  a  competent  nurse  holds  the  child's  hands  and  the  opposite  leg  out  of 
the  way  of  the  surgeon.  An  assistant,  having  a  few  small  dossils  of  lint,  a  bandage, 
and  the  necessary  knives  within  reach,  takes  his  place  by  the  side  of  the  patient, 
and  holds  the  thigh  and  knee  of  the  limb  to  be  operated  on  with  one  hand,  being 
prepared  with  the  other  to  hold  firmly  or  adduct  the  foot  as  may  be  required.  The 
operator,  when  about  to  sever  the  left  posterior  tibial,  seats  himself  in  front,  takes 
the  foot  in  his  left  hand,  and  endeavours  to  fsel  the  slight  prominence  of  the  poste- 
rior tibial  tendon  with  the  left  thumb  ;  during  the  time  he  either  abducts  the  foot 
with  the  right,  to  put  the  tendon  on  the  stretch,  or  takes  advantage,  during  the 
spontaneous  movements  of  the  infant,  to  observe  where  the  tendon  is  thrown  into 
palpable  relief. 

When,  however,  the  surgeon  cannot  feel  the  tendon,  it  is  practically  quite  suffi- 
cient to  make  out  the  inner  edge  of  the  tibia,  about  a  finger's  breadth  above  the 
lower  end  of  the  inner  malleolus  ;  or  should  there  be  any  difficulty  in  defining  this 
ridge  of  bone  in  consequence  of  the  fatness  of  the  limb,  the  careful  insertion  of  the 
knife  exactly  midway  between  the  anterior  and  p)osterior  borders  of  the  leg,  on  its 
inner  aspect,  will  be  an  exact  guide  to  the  position  of  the  tendon,  not  forgetting,  as 
anatomy  teaches  us,  that  an  incision  made  a  little  in  front  of  this  line  might 
wound  the  internal  saphena  vein  and  nerve  ;  and  if  made  behind  it  would  lun  the 
risk  of  dividing  the  flexor  communis  digitorum  instead  of  the  tibialis  posticus ;  or 
the  knife  might  even  pass  posterior  to  the  former  tendon,  and,  if  carried  deep  enough, 
might  wound  the  artery  and  nerve  without  touching  any  tendon  whatever. 

Having  thus  determined  the  situation  of  the  posterior  tibial  by  one  or  all  of  these 
methods,  a  sharp-pointed  knife  is  passed  through  the  skin  at  about  a  finger's  breadth 
above  the  inner  malleolus,  according  to  the  age  of  the  child.  It  must  be  made  to 
penetrate  steadily  down  to  the  tibia,  jjerpendictdarly  to  the  surj-ace,  to  a  depth 
varying  from  a  quarter  to  half  an  inch.  In  doing  this,  it  is  necessary  to  be  quite 
sure  of  sufficiently  opening  the  fascia  covering  the  posterior  tibial  and  common 
flexor  tendons;  otherwise,  when  the  probe-pointed  knife  is  passed  in  (as  will  be 
described  in  the  next  stage  of  the  operation),  it  may  either  hitch  against  this  dense 
unyielding  structure,  or  glide  over  its  sui-face  behind  the  deep  layer  of  muscles, 
instead  of  passing  through  the  opening  in  front  of  them. 

1  Lancet,  May  25,  1839. 
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In  order,  therefore,  to  accomplish  the  free  division  of  this  fascia  of  the  leg  close 
to  its  insertion  into  the  edge  of  the  tibia,  and  likewise  the  proper  sheath  of  the 
posterior  tibial  tendon  beneath,  the  sharp-pointed  knife  should  be  passed  to  the  depth 
above  recommended  ;  the  handle  must  then  be  elevated  so  as  to  depress  the  point  of 
the  blade ;  that  is  to  say,  the  instrument  should  be  used  as  a  delicate  lever,  the 
centre  of  motion  being  the  skin,  which  may  be  pressed  upon  gently  by  the  back  of 
the  knife  ;  and  in  this  way  an  opening  of  the  requisite  size  can  be  made  in  the 
fascia  at  the  bottom  of  the  wound,  without  enlarging  the  external  aperture. 

Having  thus  far  accomplished  the  operation,  the  sharp-pointed  knife  is  withdrawn, 
and  a  probe-pointed  one  is  to  be  passed  into  the  puncture  through  the  skin,  super- 
ficial fascia,  layer  of  adipose  tissue,  deep  fascia,  and  lastly  the  proper  sheath  of  the 
tendon,  and  be  now  inserted  a  httle  further  in,  so  as  to  get  well  between  the  posterior 
tibial  and  the  tibia.  When  satisfied  from  the  sensation  communicated  to  the  knife 
that  the  bone  is  on  one  side  and  the  tendon  on  the  other,  all  that  remains  to  be  done 
is  to  turn  the  edge  towards  the  tendon,  giving  the  knife  a  slight  cutting  motion, 
while  at  the  same  time  the  assistant  firmly  abducts  and  depresses  the  inner  border  of 
the  foot.i  The  sm^geon  accustomed  to  tenotomy  now  commonly  effects  division  of 
the  posterior  tibial  tendon  in  very  young,  even  stout,  infants  with  a  single  sharp 
pointed  convex-edged  scalpel,  instead  of  performing  the  operation  a  deux  temfs. 
With  the  latter  operation  the  surgeon  is  less  likely  to  divide  more  than  he 
desires. 

As  soon  as  the  psciiliar  jerk  of  something  having  suddenly  yielded  is  detected  by 
the  assistant,  he  should  immediately  relax  the  foot,  and  apply  a  dossil  of  lint  over  the 
wound,  holding  it  there  with  the  forefinger  during  the  division  of  any  other  tendons. 
If,  as  has  happened,  the  artery  is  supposed  to  be  cut,  either  from  the  escape  of  florid 
blood  or  from  the  blanched  appearance  and  reduced  temperature  of  the  foot ;  or  one 
of  the  large  superficial  or  deep-seated  veins,  indicated  by  the  escape  of  black  blood,  it 
will  only  be  necessary  to  apply  instantly  a  graduated  compress,  and  to  roll  with  some 
firmness  a  bandage  upon  the  foot  and  ankle.  This,  however,  may  require  to  be 
loosened  if  the  colour  of  the  toes  shows  any  indication  of  undue  pressure.  Under 
ordinary  circumstances,  operations  are  bloodless  if  the  surgeon  and  assistant  be  ex- 
perienced and  prompt.  The  puncture  unites  within  forty-eight  or  seventy-two  hours 
if  the  part  be  kept  at  rest,  and  a  due  temperature  maintained.  If  the  operator  is 
not  ambidexter,  he  will  find,  in  the  operation  for  dividing  the  jDosterior  tibial  tendon 
of  the  right  limb,  that  he  had  better  stand  on  the  left  side  of  the  patient  with  his 
back  to  the  patient's  face,  whilst  the  assistant  sits  down  in  front,  and  holds  the  thigh 
with  one  hand  while  he  steadies  the  toes  with  the  other. 

Taking,  then,  the  mesial  line  on  the  inner  aspect  of  the  leg  at  about  three- 
quarters  of  an  inch  above  the  inner  malleolus  as  the  true  position  of  the  tendon,  the 
sharp-pointed  knife  is  to  be  inserted  perpendicularly,  with  its  back  towards  the  sole 
of  the  foot.  It  is  thus  made  to  divide  the  skin  and  deep  fascia  in  the  same  way  as 
was  explained  when  cutting  the  left  posterior  tibial  tendon.  After  this  instrument 
is  withdrawn,  the  probe-pointed  knife  may  now  be  iised  to  finish  the  operation,  which 
in  all  other  respects  agrees  with  the  section  of  the  corresponding  tendon  on  the 
opposite  side  of  the  body.  The  long  flexor  of  the  toes,  owing  to  its  proximity,  is 
often  partially  or  wholly  severed  at  this  operation  on  the  posterior  tibial. 

Weis  and  Velpeau  divide  the  posterior  tibial  tendon  at  its  insertion  into  the 
navicular  bone,  the  knife  being  inserted  so  as  to  meet  the  tendon  about  an  inch  (in 
the  adult)  below  and  in  front  of  the  inner  malleolus.  This  plan  is  inapplicable  to 
infants.  In  adolescents  and  adults  this  tendon  is  usually  so  prominent  to  the  eye 
and  touch  above  and  behind  the  internal  malleolus,  that  it  is  an  easy  matter  to 
sever  it  by  inserting  the  point  of  a  narrow  straight  scalpel  at  the  posterior  edge  of 
the  tendon,  directing  it  forwards  between  the  tendon  and  tibia,  so  as  to  divide  it 
without  risk  of  injury  to  the  posterior  tibial  artery  or  the  internal  saphena  vein. 
It  is  unnecessary  to  give  particular  directions  for  division  of  the  plantar  fagcia  when 

^  We  have  seen  more  than  one  straight  sharp-pointed  bistouri  cache  used  iDstead  of  two 
separate  knives.     The  best  of  these  was  in  the  hands  of  Dr.  Dick. 
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needed,  those  given  respecting  operations  on  other  tendons  being  amply  sufficient. 
The  direction  of  the  knife  should  be  from  withovit  inwards,  i.e.  from  the  external 
margin  of  the  foot  towards  the  internal  margin. 

Division  of  all  the  plantar  tissues  from  without  inwards,  sometimes  with  open 
wound,  latterly  subcutaneously,  from  without  inwardly  has  been  practised.  In  this 
wholesale  section,  guided  by  Jules  Guerin's  experiments  on  the  safety  with  which 
subcutaneous  sections  may  be  made  in  animals,  the  fasciae,  muscles,  tendons,  nerves, 
and  vessels  down  to  the  under  surface  of  the  tarsal  bones  have  been  severed. 
Experience  shows  that  this  proceeding  is  not  requii-ed  in  adolescents  and  still  less  in 
infants  and  young  children.  In  most  severe  adult  cases,  so  great  is  the  difficulty  of 
cui-e  that  anything  short  of  mutilation  is  applicable.  In  inveterate  elderly  adult 
cases  restoration  to  perfect  form  and  movement  is  found  impracticable,  mutilation  in 
the  shape  of  excision  of  a  considerable  wedge  of  the  tarsal  bones,  or  even  a  Pirogoif 
operation,  may  be  done  in  the  adult  where  the  sufferer  demands  riddance  from  deformity 
at  any  price. 

The  division  of  the  anterior  tibial  tendon  in  talipes  varus  should  follow  the 
section  of  the  posterior  tibial ;  the  patient  being  in  the  same  position,  and  the 
assistant  still  holding  the  limb,  and  pressing  his  finger  upon  the  lint  covering  the 
puncture  already  made  above  the  ankle.  The  operator  should  feel  for  the  most 
prominent  part  of  the  tendon  over  the  joint,  somewhat  nearer  the  malleolus  than  in 
the  normal  foot,  and  insert  a  sharp-pointed  knife,  with  its  fiat  surface  tov/ards  the 
outer  edge  of  the  tendon  ;  and  having  passed  it  well  beneath,  he  should  turn  the 
sharp  edge  towards  the  tendon,  whilst  the  forefinger  of  the  left  hand  is  pressed 
gently  over  the  part,  to  warn  him  of  the  approach  of  the  knife  to  the  surface.  The 
assistant,  who  has  been  steadily  abducting  the  foot  during  the  operation,  gradually 
relaxes  his  endeavours  as  he  feels  the  tendon  yield  ;  and  so  soon  as  he  perceives  the 
distinct  snap  which  is  the  result  of  its  complete  division,  he  should  immediately  relax 
his  hold,  and  apply  a  small  dossil  of  lint  over  the  i^uncture. 

Division  of  the  tendo  Achillis  is  accomplished  after  turning  the  infant  over  on 
the  abdomen.  Whilst  an  assistant  endeavours  to  bend  the  ankle,  the  surgeon 
introduces  a  small  straight  tenotome  through  the  integuments  from  behind  forwards 
at  the  side  of  the  tendon.  As  soon  as  the  point  of  the  instrument  is  judged  to  have 
reached  the  anterior  sui'face  of  the  tendon,  it  is  passed  in  front  of  it ;  the  cutting 
edge  is  then  directed  to  the  tendon,  severing  the  tense  cord  by  one  or  two  movements 
of  the  blade  against  it,  and  without  wounding  the  integuments,  except  by  the 
puncture  of  entry.  The  assistant  should  carefully  relax  the  pi'essure  he  may  be 
exercising  upon  the  foot  in  proportion  as  he  feels  the  part  is  cut  through. 

These  operations,  when  properly  done,  occupy  not  more  than  a  few  seconds  each, 
and  are  usually  absolutely  bloodless.  Much  has  been  written  concerning  the  danger 
of  wounding  the  posterior  tibial  artery.  I  have  only  once  witnessed  any  trouble 
from  the  circumstance.  This  accident  occurred  to  a  former  colleague.  Ligatin-e  of 
the  vessel  on  accovint  of  a  small  filbert-size  aneurism  was  required  the  third  week 
after  the  operation.  In  that  instance  the  wound  in  the  vessel  would  have  pi'obably 
healed  without  aneurism  if  the  surgeon  had  not  too  soon  after  the  accident 
incautiously  removed  the  bandage  and  abducted  the  foot.  When  injury  of  the  vessel 
is  suspected  or  known  to  have  occurred,  the  removal  of  the  bandage  at  the  commence- 
ment of  the  mechanical  after-treatment  should  be  delayed  one  or  two  weeks  and  be 
proceeded  with  using  extreme  gentleness. 

A  pasteboard  or  other  splint,  previously  moulded  to  the  form  of  the  contracted 
part,  should  be  employed  immediately  after  the  operation,  to  ensm-e  quiet,  and 
favour  healing  of  punctures. 

Apparattis  required  after  operatio7i. — The  metal  splints  already  reccommended 
for  cases  relievable  without  operation  are  equally  applicable  after  division  of  tendons. 
Three  days  after  operation,  one  of  these  splints,  not  much  straighter  than  the  affected 
foot,  should  be  selected,  or  if  a  splint  capable  of  being  adjusted  be  used,  it  should  be 
set  at  an  angle  or  in  a  direction  that  the  child  will  bear  without  complaint.  In 
patients   above  the  age  of  two   or   three    months,  a  more  elaborate  and  effective 
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apparatus  may  be  employed,  when  the  pecuniary  circumstances  permit  it.  The 
woodcut,  fig.  19,  represents  the  lightest,  the  most  effective,  and  the  most 
inexpensive  of  the  more  elaborate  apparatus  constructed  for  the  pvirpose.  The 
perpendicular  lever  and  the  toe-spi'ing  are  derived  from  Scarpa's  shoe ;  but  as 
Scarpa's  apparatus  contains  no  contrivance  for  depressing  the  heel,  but  relies  simply 
on  the  effect  of  the  weight  of  the  body  acting  during  locomotion,  the  author  has 
introduced  the  movable  thumb-screw,  capable  of  being  inserted  into  any  required 
hole  of  the  quadrant  shown  as  above.  This  is  an  improvement  upon  the  male  and 
female  screw,  and  the  double-acting  ratchet-screws  often  used  for  the  purpose.  The 
simple  arrangement  of  a  movable  thumb-screw  has,  in  addition  to  lightness,  the 
advantage  of  permitting  mobility  of  the  ankle  in  the  direction  of  bending — a  circum- 
staiice  of  much  importance.  No  other  apparatus  which  the  author  has  seen  possesses 
the  advantages  of  permitting  perfect  freedom  of  motion  of  the  ankle  during  exercise  or 
as  much  freedom  as  the  suigeon  may  consider  desirable,  and,  owing  to  the  action  of 

Fig.  19.— Dr.  Little's  Shoe  for  Varus  of  the  left  foot. 


a,  strap  to  be  attached  to  tlie  buckle  h,  iuteuiled  to  moderate  the  action  of  the  lever-spring  c  ;  d,  two  straps  which  start 
from  within  the  heel-piece  on  the  outer  side  of  the  foot  near  the  sole-piece,  and  are  intended  to  be  secured  to  buckles 
on  the  opposite  side  of  the  instrument,  for  the  pm-pose  of  holding  the  posterior  part  of  the  foot  firmly  against  the 
inside  of  the  shoe,  whilst  the  strap  e,  and  short  spring  to  which  it  is  attached,  draw  the  front  of  the  foot  outwardly. 
The  convalescent  may  take  exercise  in  this  apparatus. 

the  spring  lever,  continually  disposing  the  patient  to  tread  on  the  inner  margin  of  the 
sole. 

Cases  of  the  first  grade  of  infantile  deformity  are  usually  rectified  in  two  or 
three  weeks,  those  of  the  second  grade  in  about  four  weeks,  and  those  of  the  highest 
grade,  the  operation  and  the  mechanical  treatment  having  been  divided  into  two  or 
three  stages,  within  two  or  three  months.  The  treatment  of  adolescents  and  curable 
adults  varies  from  two  to  twelve  months. 

Relapse  not  rarely  occurs  after  the  most  complete  flexion  and  abduction  has  been 
obtained.  It  takes  place  insensibly,  at  all  ages,  especially  when  growth  is  most 
rapid,  and  is  due  to  too  early  discontinuance  of  instruments,  and  to  neglect  of  mani- 
pulations and  of  passive  and  active  exercises  whilst  the  foot  remained  in  a  good 
position  and  the  patient  was  enabled  to  tread  in  a  natural  manner.  The  worst  so- 
called  relapses  result  from  previous  incompleteness  of  operation  or  of  restoration. 
No  case  should  be  considered  finally  cured  until  the  mental  development  of  the 
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patient  is  sufficiently  advanced  for  him  to  take  an  interest  in  his  cure,  and  to  be  able 
voluntarily  to  hold  the  part  in  a  perfect  position,  and  perform  the  natural  movements 
of  it.  In  relapsed  cases  repetition  of  tenotomy  is  not  commonly  required.  Often  the 
tendons  will  be  fovmd  of  ample  length ;  sometimes  the  diminutive  belly  of  the  gas- 
trocnemius, for  example,  wasted  through  want  of  the  stimulus  of  adequate  alternate 
flexion  and  extension — i.e.  proper  exercise — being  shortened  and  drawn  up  towards 
the  popliteal  region.  A  common  cause  of  relapse  is  doubtless  the  previous  insuffi- 
cient curative  elongation  of  the  fascise,  ligaments,  and  muscles  situated  on  the  con- 
tracted side  of  the  member,  and  is  favoured  by  the  corresponding  relaxation  and 
weakness  of  structures  on  the  opposite  side.  Continuous  gentle  re -application  of  the 
extending  apparatus,  aided,  as  soon  as  flexion  to  the  right  angle  is  reached,  by  exercise 
with  a  wedge  of  cork  beneath  the  front  of  the  sole,  suffices  to  restore  these  cases 
usually  within  a  few  weeks — i.e.  within  the  period  the  patient  would  have  been  re- 
quired to  lay  up  if  tenotomy  had  been  repeated.  It  is  satisfactory  to  be  able,  not 
only  to  spare  the  patient  and  friends  the  concern  incidental  to  any  operation,  but  to 
be  able  to  avert,  by  m  echanical  means  only,  without  loss  of  time,  the  discredit  which 
attaches  to  the  rejDetition  of  the  operation. 

Much  benefit  is  derivable  from  a  foot-exercising  gymnastic  apparatus  which  a 
patient  above  the  age  of  four  years  can  be  directed  to  use  for  some  minutes,  or  older 
patients  even  for  some  quarter  of  an  hour,  two  or  three  times  in  a  day.  The  accom- 
panying drawing  sufficiently  explains  the  necessary  proceeding  calculated  to  obtain 
greater  mobility  at  ankle-joint,  and  increased  alternating  elongation  and  shortening 
of  the  flexor  and  extensor  muscles  of  the  foot.  The  author  originally  employed 
Stromeyer's  foot-board  for  this  purpose.       In  the  treatment  of  relapsed  adolescents, 

Fig.  20. — Exercising  apparatus  to  aid  in  comiileting  the  handing  of  a  resisting  ankle-joint, 
suggested  by  seeing  the  apphcation  of  the  same  principle  in  the  first  Great  International 
Exhibition  in  185],  forwarded  by  Dr.  Behrend  of  Berlin. 


an  apparatus  that  will  bear  the  risks  of  walking  exercise,  and  at  the  same 
time  favour  mobility  of  the  ankle-joint  in  the  required  direction,  is  afforded  by 
fig.  21. 

After  the  operation  for  club-foot,  even  in  infants,  continuous  application  of 
splints  or  other  apparatus  is  required  for  four  or  five  weeks ;  in  older  children,  for 
two  or  thi'ee  months.  The  less  severe  the  case,  the  more  often  the  apparatus  may  be 
removed  for  cleanliness,  and  to  examine  lest  undue  pressure  is  employed.  It  is  the 
boast  of  successful  treatment  of  club-foot  to  be  able  to  accomplish  this  result  with- 
out a  single  excoriation.  The  surgeon  should  watch  that,  in  his  efforts  to  depress 
the  heel  and  abduct  the  foot,  the  part  be  not  too  long  maintained  in  one  position,  to 
the  extent  that  the  power  of  lowering  the  toes  and  of  inverting  the  foot  is  lost ;  or, 
in  other  words,  a  valgus  be  engendered  in  exchange  for  the  varus.  This  secondaiy 
valgus  has  been  attributed  to  the  non-union  of  the  severed  posterior  tibial  tendon. 


APPARATUS   FOR   CLUB-FOOT. 


241 


It  is  really  due  to  too  long- continued  retention  of  the  foot  in  an  abducting  apparatus. 
We  have  witnessed  it  in  children  born  with  varus,  who  had  been  treated  without 
operation.  Its  production  is  favoured  by  the  same  constitutional  debility  which 
produces  spurious  valgus,  or  flat-foot,  in  rapidly-growing  children,  who  have  pre- 
viously had  perfect  feet. 

Instrumental  treatment  is  further  required  during  at  least  a  portion  of  each 
twenty-four  hours,  until  the  individual  is  enabled  to  plant  the  entire  sole  evenly 
and  properly  upon  the  ground,  to  thoroughly  flex  and  extend  the  part  at  will,  and 

Fig.  21. — Dr.  Little's  double-hiuged  upright  Shoe  for  severe  rigid  Varus  of  left  foot. 


a,  stifl  upright,  hinged  in  two  places,  which  when  applied  to  the  leg  adapts  itself  to  any  degi-ee  of  defcnnity  ;  6,  a 
spring  curved  outwardly,  which  when  brought  into  contact  with  a  can  be  then  secured  by  means  of  a  swivel-stud  ; 
d  d,  two  straps  for  purposes  similar  to  straps  d,  in  figure  19  ;  e,  moderating  strap,  to  be  secured  to/,  as  required.  If 
the  act  of  bringing  the  spiing  b  into  contact  ■with  a  should  occasion  too  much  strain,  b  can  be  fastened  at  any  re- 
quii-ed  distance  from  a,  by  means  of  a  tape.  In  the  application  of  a  varus  shoe,  success  depends  much  upon  the 
nicety  with  which  the  sole  is  applied  to  the  sole-plate  of  the  apparatus,  and  upon  careful  adjustment  of  the  power 
employed.  The  foot-part  of  the  shoe  sliould  be  properly  applied  before  the  upright  lever  is  secured.  The  moderating- 
strap  is  the  last  to  be  fastened.     The  sole  should  be  covered  with  a  thick  layer  of  gutta-percha  or  india-rubber. 


habitually,  when  walking  jjroperly,  to  evert  the  toes.  In  numerous  cases  a  child  re- 
quires no  apparatus  after  the  age  of  five  or  six  months ;  but  the  majority  need  some 
instrumental  aid  such  as  leg-irons  to  evert  the  entire  extremity  until  the  intelligence 
is  sufiiciently  awakened — say,  until  the  age  of  three  years.  The  maintenance  of  the 
'  cure '  depends,  as  in  all  diseases,  greatly,  if  not  mainly,  upon  the  individual  or  his 
natural  guardian.  We  have  had  cases  under  observation  off  and  on  from  infancy 
to  puberty,  owing  to  successive  relapses,  which  have  more  commonly  occurred  abroad 
or  in  the  colonies.  We  have  witnessed  examples  of  adults  returning  to  be  re-operated 
on,  who  have  been  successfully  referred  to  their  own  efforts,  with  a  few  instructions 
as  to  mechanical  attention. 

After    tenotomy   no  replacement   of  the    part    should  be  attempted   until   the 
puncture  has  cicatrised.      Much  has  been  written  respecting  the  propriety  of  im- 
mediate replacement.     It  is  unnecessary  in  slight  cases,  and  impossible  in  severe  ones. 
Vol.  II.  R 
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In  slight  cases,  nothing  is  gained  bv  it;  for,  if  the  position  may  be  immediately 
rectified,  the  part  cannot  be  immediately  used.  The  limb  should  therefore  be 
gradually  replaced  while  the  tendon  is  consolidating  itself. 

We  have  often  seen  in  consultation  slight  cases  in  which  the  Achilles  tendon  had 
been,  perhaps  unnecessarily,  divided,  or  had  been  divided  before  the  inversion  had 
been  sufficiently  overcome ;  the  foot  had  been  immediately  placed  in  a  fully  bent 
position,  and  converted  into  a,  probably  permanent,  talipes  calcaneus.  Many 
surgeons  have  stated  that  they  have  never  seen  any  harm  from  immediate  complete 
fixation  of  the  foot  in  a  fully  flexed  position.  The  experience  of  such  surgeons  justi- 
fying this  statement  is  widely  difierent  to  that  of  surgeons  who  have  made  this 
matter  a  special  subject  of  observation. 

The  influence,  in  interfering  with  union,  of  too  considerable  and  too  early 
separation  of  the  ends  of  a  severed  tendon,  and  especially  of  frequent  m.otion,  as  in 
walking,  is  incontestable.  Experiments  upon  animals  have  proved  that  considerable 
lengths  of  tendon  may  be  excised,  and  union  nevertheless  ensue  ;  but  the  knowledge 
possessed  of  the  great  extent  of  the  powers  of  the  economy  is  an  insufficient  reason 
for  neglect  of  those  rules  of  caution  which  experience  dictates.  The  immediate 
separation  of  a  severed  tendon  to  too  great  an  extent  should  be  avoided.  Half  or 
three-quarters  of  an  inch  may  be  safely  borne,  although  as  a  rule  gradual  sej)aration 
is  preferable.  The  condition  of  a  severed  tendon  approaches  that  of  a  fractured  bone  ; 
too  great  separation  of  the  severed  ends,  depression  of  temperature  sufficient  to 
suspend  active  arterial  circulation,  too  eaiiy  movement  of  the  parts,  and  inherent  vice 
of  constitution,  may  cause  tendon,  like  bone,  to  remain  imperfectly  united. 

Stromeyer  has  suggested,  that  previously  to  operation  the  patient  shovild  be 
accustomed  to  wear  the  replacing  instrument.  This  plan  is  desirable  when  the 
practitioner  is  unfamiliar  with  the  treatment  of  deformities  ;  for  he  thereby  becomes 
versed  in  the  action  and  mode  of  application  of  the  apparatus,  and  is  i-endered  certain 
beforehand  of  the  appropriateness  of  the  contrivance. 

With  reference  to  the  choice  of  the  apparatus,  Stromeyer  has  rightly  remarked, 
that  every  practitioner  will  select  that  of  which  he  best  understands  the  action  and 
mode  of  application.  This  sagacious  observation  explains  also  one  cause  of  the  zeal 
with  which  each  writer  advocates  his  particular  appliance. 

It  cannot  be  too  strongly  insisted  upon,  that  in  a  large  number  of  deformities, 
whether  treated  with  or  without  operation,  expensive  instruments  are  unnecessary. 
More  depends  upon  the  tact,  patience,  and  perseverance  of  the  practitioner  than  upon 
the  particular  apparatus  employed.  Common  roller  bandages,  with  or  without  starch 
and  plaster  of  Paris,  tin,  wood,  or  gutta-percha  splints,  aided  by  manipulations,  may, 
in  ingenious  hands,  supply  the  place  of  the  most  elaborate  contrivances. 

It  may  sometimes  happen  that  no  instrument  is  available,  and  the  after-treatment 
may  require  to  be  conducted  entirely  by  manipulations.  Thus  an  adolescent  case  of 
double  congenital  varus  was  admitted  into  the  London  Hospital,  under  the  care  of 
Mr.  Critchett,  presenting  large  ulcers  with  necrosis  on  the  dorsum  of  each  foot, 
induced  by  pressure  during  the  mechanical  treatment  after  tenotomy.  As  the  un- 
healthy character  of  the  ulcers  depended  upon  want  of  air  and  exercise,  and  the 
application  of  suitable  instruments  was  impossible,  we  recommended  not  to  wait  for 
cicatrisation  of  the  ulcers,  but  to  repeat  tenotomy,  and  efiect  forcible  manipulations 
of  the  members.  Chloi-oform  was  upon  one  occasion  employed.  By  these  means  the 
feet  wei'e  gradually  straightened,  cicatrisation  of  the  ulcers  was  thereby  favoured,  and 
within  three  months  the  lad  quitted  the  hospital  entirely  restored. 

After  congenital  varus,  as  after  acquired  deformities,  retentive  apparatus  may  be 
required ;  these  for  the  most  part  consist  of  jointed  ii-ons  to  support  the  weak 
articulations,  and  springs  to  assist  the  action  of  the  debilitated  muscles.  These 
should  be  made  of  steel,  or  of  caoutchouc,  after  the  manner  in  which  G-ray,  the 
manufacturer  of  artificial  legs,  employed  it  as  a  substitute  for  living  muscles.' 

The  completeness  of  recovery  in  the  great  majority  of  the  cases  of  congenital  varus 
constitutes  one  of  the  triumphs  of  surgical  art. 

^,  This  use  of  india-rubber  was  brought  to  the  notice  of  the  profession  by  the  author  in 
Treatise  on  Deformities,  1853.  p.  06. 
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During  cMldhood  congenital  varus  may  be  entirely  cured,  without  other  traces 
of  deformity  than  smallness  of  the  member,  greater  squareness  of  the  front  of  the 
foot,  and  sometimes  less  complete  mobility  of  the  ankle-joint,  the  patient  recovering 
entire  volition.  When  the  case  is  unattended  to  before  adult  age,  the  internal 
margin  of  the  foot  may  never  be  completely  ap^^lied  to  the  ground,  owing  to  the 
impossibihty,  in  some  cases,  of  perfectly  unfolding  the  os  cuboides  from  its  inferior 
and  rotated  position  in  the  tarsus  ;  in  other  instances,  owing  probably  to  the  roimd 
head  and  neck  of  the  astragalus  having  become  so  much  inverted  in  relation  to  the 
remainder  of  the  bone,  that  part  of  the  undue  convexity  of  the  tarsus  outwards 
becomes  irremediable.  Every  year  reduces  the  number  of  adult  cases  of  varus 
requiring  treatment,  so  that  the  consideration  of  any  means  of  meeting  the  attendant 
difBculties  may  appear  superfluous.  The  author  has  often  found  an  efficient  agent  in 
a  firm  pad  placed  in  the  sole  beneath  the  os  cuboides,  pressure  being  at  the  same 
time  made  upon  the  upper  surface  of  the  other  tarsal  bones. 

During  the  last  ten  years,  several  surgeons,  who  it  is  obvious  have  had  no 
experience  of  the  success  which  attends  the  treatment  of  congenital  varus  upon  the 
principles  laid  down  in  this  work,  have  resorted  to  larger  surgical  operations  in 
children  than  have  been  here  recommended.  These  operations  have  been  dictated 
by  the  desire  to  spare  the  expense  of  mechanical  apparatus,  and  more  effectually  to 
guard  against  the  necessity  of  attention  to  prevent  relapse,  as  well  as  to  save  time 
and  trouble  to  the  patient  and  the  surgeon.  They  have  even  in  children  and 
adolescents  removed  a  considerable  wedge  shaped  portion  of  the  tarsal  bones,  literally 
severing  or  almost  severing  the  bony  frame  of  the  foot,  and  removing  by  a  sort  of 
surgical  joinery  as  large  a  wedge  of  it  as  suffices  to  give  the  foot  a  valgoid  rather 
than  a  varus  distortion,  and  to  destroy  the  natural  arch.  A  third  operation  consists 
in  freely  opening  the  ankle-joint,  removing  therefrom  the  least  offending,  because  the 
least  displaced,  of  the  bones — the  asti'agalus ;  so  that  by  loosening  the  connection 
of  the  foot  with  the  leg  the  surgeon  can  give  the  form  he  desires.  Another  surgeon, 
in  order,  it  is  presumed,  to  facilitate  removal  of  the  astragalus  and  favour  subsequent 
eversion  of  the  foot,  also  removes  that  pait  of  the  fibula  which  constitutes  the  external 
malleolus.^  The  public  journals  have  recorded  deaths  from  these  operations.  The 
author  has  examined  two  of  the  recovered  cases;  in  them  the  arch  was  destroyed, 
the  foot  much  shortened,  a  valgoid  state  having  succeeded  to  varus.  The  effect  of 
the  last  of  the  above  operations  is  to  occasion  partial  anchylosis  or  loss  of  movement 
of  the  ankle,  and  as  most  newly-made  joints  commonly  after  a  time  become  anchy- 
losed,  this  result  may  be  expected  to  follow  this  operation.  When  it  is  remembered 
that  these  operations  of  tarsal  osteotomy  have  been  performed  in  young  children, 
who  might  have  been  cured  almost  as  quickly  in  the  ordinary  way  without  mutilation 
of  limb  or  danger  to  health  or  life,  it  is  unnecessary  to  say  more  in  deprecation  of 
its  employment.  To  lessen  or  remove  distortion  should  not  be  so  much  the  aim  of 
the  surgeon  as  the  restoration  of  the  paii  to  a  state  of  integrity,  and  this  can  be 
effected  by  any  painstaking  surgeon  versed  in  orthopaedy.  To  restore  paits  to 
integrity  of  form  and  function  by  mostly  painless  division  of  tendons  and  gentle 
gradiTal  replacement,  ought  not  to  be  considered  below  the  dignity  of  the  svirgeon, 
aided  by  the  right-minded  parent  and  trustworthy  nurse. 


Congenital  Talipes  equinus,  Talijjes  equino-varus,  Talij^es  valgus,  Talipes  equino- 
valgus,  Talipes  calcaneo-valgus,  aiid  C alcaneo-varus. 

By  talipes  eqviinus  is  understood  morbid  contraction  of  the  muscles  of  the  calf, 
and  consequent  depression  of  the  toes,  the  adductors  being  unaffected.  This  is  a  very 
rare  congenital  affection.  We  have  met  with  two  cases  in  the  same  family — the  first 
born,  and  the  last  child,  the  eleventh.  When  it  has  not  been  treated  in  infancy, 
locomotion    is   effected   on   the   inferior   extremities   of  the  metatarsal   bones  and 

^  Dr.  Rupprecht,  Jahreshericht  des  GensUschaft  fi'ir  Natur-  und  Heilkunde,  Dresden,  1881 
p.  39. 
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phalanges.  In  severe  cases  the  internal  margin  of  the  foot  is  slightly  inclined  in- 
wardly, and  the  metatarsus  is  projected  forwards.  There  is  not,  as  in  varus,  any 
disposition  to  tread  exclusively  on  the  outside  of  the  fifth  metatarsal  bone 
or  on  the  dorsum. 

The  existence  of  congenital  talipes  equinus  has  been  emphatically  denied.  It  is 
a  question  of  fact  and  capability  of  discrimination.  It  may  be  suspected  that  the 
rare  cases  of  congenital  equinus  which  may  have  fallen  under  the  observation  of 
those  who  have  denied  its  existence  have  been  eiToneously  classed  as  varus.  In 
congenital  contraction  of  the  muscles  of  the  calf,  owing  to  morbid  elevation  of  the 
heel,  the  narrow  portion  Only  of  the  trochlea  of  the  astragalus  is  retained  within  the 
malleoli,  and  the  fi'ont  of  the  foot  falls  or  is  drawn  readily  either  inwardly  or  out- 
wardly; the  more  ready  or  usual  direction  being  inward  ;  just  as  we  see  in  some 
sound  children  there  is  a  preponderance  of  the  adductors  (tibiales)  over  the  peronei, 
and  the  feet  are  conseqviently  observed  to  be  turned  in  more  often  than  out.  Con- 
sequently the  surgeon  who  makes  no  allowance  for  the  ordinary  tendency  of  the  feet 
to  incline,  and  who  considei-s  a  case  to  be  varus  when  he  sees  the  foot  with  never  so 
slight  an  inward  inclination,  does  not  believe  in  the  existence  of  congenital  talipes 
equinus. 

Fig.  22. — Congenital  Talipes  Equinus. 


The  few  cases  of  unoperated  congenital  adult  equinus  which  we  have  seen  have 
remained  talipes  equinus  throughout.  The  patients  have  continued  to  walk  on  the 
metatarsal  extremity  of  the  great  toe,  as  well  as  on  the  little  toe.'  The  great  toe 
has  never  been  raised  from  the  groimd,  as  it  is  in  congenital  varus.  No  original  or 
secondary  affection  of  the  adductors  had  drawn  the  foot  in,  so  as  to  resemble  con- 
genital varus  or  even  non-congenital  equino- varus.  The  patient,  we  repeat,  still 
walked  on  the  ends  of  all  the  metatarsal  bones,  and  especially  on  those  of  the  great 
toe  and  the  little  toe. 

If  congenital  equinus  be  rejected  upon  the  ground  that  must  be  taken  by  those 
who  deny  its  existence,  then  it  may  as  justly  be  asserted  that  neither  does  non- 
congenital  talipes  equinus  exist ;  for  there  is  no  non-congenital  talipes  equinus  in 
which  a  trace  of  inversion  or  of  eversion  cannot  be  discovered,  which  when  very 
marked  is  termed  either  talipes  equino- varus  or  talipes  equino- valgus. 

The  discussion  as  to  the  existence  or  non-existence  of  congenital  talipes  equinus 
continues  for  the  same  reason  that  discussion  is  endless  in  every  department  of  natural 
history,  as  to  whether  a  given  object  belongs  to  one  species  or  forms  another  species; 

^  We  have  recently  examined  an  adolescent  with  well-marked  hereditary  congenital 
equinus.  It  was  further  remarkable  by  constituting  the  fifth  example  of  the  deformity  in 
living  members  of  the  family,  viz.,  the  father,  two  paternal  uncles,  and  one  aunt. 
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one  observer  recognising  a  radical  difference,  which  another  observer  either  overlooks 
or  explains  away  as  belonging  to  another  s]3ecies. 

Talipes  valgus,  equino-valgus,  and  calcaneo- valgus,  whether  congenital  or  acquired, 
are  the  terms  applied  to  those  distortions  which  contrast  most  with  talipes  varus,  or 
ordinary  club-foot.  The  front  of  the  foot  is  more  or  less  turned  out  in  each  of  these 
varieties,  instead  of  being  inverted  as  in  varus.  In  valgus  the  peronei  are  the  muscles 
mainly  contracted  ;  in  equino-valgus  the  tendo  Achillis  is  also  tense,  and  the  heel  ele- 
vated, the  toes  at  the  same  time  pointing  outwardly.  In  congenital  calcaneo-valgus 
the  heel  is  depressed  through  the  contraction  of  the  anterior  tibial,  and  the  toes  pointed 
outwardly  from  tension  of  the  peronei.  In  non- congenital  calcaneo-valgus  the 
depressed  heel  is  due  primarily  to  evident  paralytic  wasting  of  the  calf-muscles. 

The  foot  deformities  named  respectively  equino-varus  and  equino-valgus  are  both 
non-congenital,  and  offer  other  points  of  analogy,  the  chief  of  which  is  their  de- 
pendence upon  either  spasmodic  or  paralytic  contraction,  as  the  case  may  be. 

Fig,  23. — Front  view  of  a  congenital  Talipes  Valgus  of 
the  right  foot  of  a  boy  aged  four  years. 


Fig.  24. — Extreme  Congenital 
Calcaneo-Valo;us. 


d  a,  the  outer  edge  of  the  foot  raised  from  the  ground  ; 
e,  the  great  toe  raised  from  the  gi'ound,  although  the 
internal  edge  of  the  foot  is  directed  towards  it ;  6,  the  in- 
ternal malleolus ;  and  c,  the  internal  extremity  of  the 
navicular  bone,  being  the  parts  upon  which  the  patient 
■walked. 

The  reader,  on  comparing  fig.  25  with  fig.  16,  will  perceive  the  similarity  of 
form  between  equino-varus  (a  non-congenital  afiection)  and  congenital  varus,  and 
might  reasonably  conclude  that  little  reason  exists,  as  far  as  an  external  form  is  con- 
cerned, for  making  any  distinction  between  them.  An  essential  difference  is,  that 
congenital  varus  is  fully  formed  at  the  time  of  the  child's  appearance  in  the  world, 
whereas  equino-varus,  when  it  proceeds  from  paralysis,  is  gradually  produced,  slowly 
attaining  the  maximum  of  distortion.  In  spasmodic  equino-varus  also  the  distortion 
resulting  from  either  obvious  or  obscure  disorder  of  the  nervous  system  is  rarely 
complete  ah  initio ;  on  the  contrary,  it  is  for  the  most  part  slowly  developed.  The 
analogy  of  equ,ino-valgus  (fig.  26)  in  some  respects  with  equino-varus  is  apparent. 
In  both  there  exists  contraction  of  the  tendo  Achillis  ;  both  are  produced  after  birth 
from  either  spasms  or  paralysis.  In  equino-valgus  the  front  of  the  foot  is  everted, 
and  not  inverted  as  in  varus. 

The  deformed,  enlarged,  and  pi."otuberant  heel  of  talipes-calcaneo-valgus  is  the 
consequence  of  several  years'  locomotion  on  the  posterior  extremity  of  the  os  calcis. 
This  bone  has  in  effect,  in  the  fully  developed  deformity,  a  nearly  vertical  instead  of 
the  nearly  horizontal  position  which  obtains  in  the  well-shaped  foot  (see  fig.  28). 
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The  rules  already  laid  down  for  judging  of  the  necessity  for  tenotomy  in  varus 
and  the  number  of  contracted  tendons  to  be  divided,  apply  to  each  of  the  distortions 
now  under  consideration.     The  principles  which  should  du-ect  the  mechanical  treat- 

FlGt.  25. — Non-con  genital  T.  Equino-Varus.  The  arrows  indicate  the  direction  of  the  con- 
vexity of  the  tarsus  and  metatarsus;  forwards  and  outwards  ;  the  perpendicular  line  through 
the  axis  of  the  limh  shows  the  extent  of  the  inward  deviation  of  the  metatarsus,  hy  which 
the  base  of  the  little  toe,  being  brought  completely  beneath  the  axis,  has  to  support  the 
entire  weight  of  the  body  in  walking  ;  and  is,  in  consequence  of  its  attrition  against  the 
ground,  a  considerable  cause  of  suffering. 


Fig.  26. — Talipes  Equino- Valgus,  from 
loss  of  power  in  anterior  tibialis, 
and  consequent  contraction  of  calf 
muscles,  and  of  peronei. 


Fig.  27. — Early  stage  of  Non-congenital  Calcaneo-Valgus. 


Fig.  28. — Fully  developed  Non-congenital 
Oalcaneo- Valgus,  from  paralysis  of  gastro- 
cnemii  and  consequent  contraction  of 
muscles  of  the  sole,  of  anterior  tibial,  and 
peronei  muscles.  In  some  instances  the 
anterior  tibial  shares  the  fate  of  the 
gastrocnemii. 


ment  are  equally  applicable.     The  experience  and   ingenuity  of  the   surgeon  are 
required  to  adapt  the  apparatus  to  the  peculiarities  of  each  case. 

A  variety  of  congenital  varus  occasionally  presents   itself,   in   which  the  inner 
margin  of  the  foot  is  slightly  raised,  the  sote  contracted,  and  the  dorsum  prominent 
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towards  the  outer  side  of  the  foot,  but  without  elevation  of  the  heel.  In  these  cases 
the  muscles  of  the  ankle  are  unaffected.  We  have  designated  this  affection  calcaneo- 
varus ;  it  is  also  called  plantar- varus.  The  treatment  consists  in  making  pressure  by 
means  of  a  pad  upon  the  prominent  dorsum,  and  in  suitable  manipulations.  A 
beneficial  result  is  soon  observed ;  but  the  affection  is  prone  to  return.  Division  of 
the  plantar  fascia  and  of  the  long  flexors  of  the  great  toe  rarely  exercises  as  much 
permanent  benefit  as  is  expected,  because  the  quantity  of  plantar  textures  necessarily 
left  unsevered  sufiice  after  cessation  of  the  treatment  to  reproduce  contraction. 
Moreover,  calcaneo- varus  does  not  seriously  impair  locomotion. 

Some  irregular  congenital  foot-distortions  are  met  with.  In  a  few  of  these  we 
find  distinct  paralytic  loss  of  muscular  power  :  in  one  case  well-marked  paralytic 
varus,  with  much  atrophy  of  the  soft  and  hard  parts ;  in  another,  paralytic  contrac- 
tion of  the  hips,  knees,  and  feet,  with  implication  of  the  upper  extremity.  The  only 
treatment  appHcable  is  to  relieve  contraction  by  manipulation,  friction,  and  in 
unyielding  cases  by  tenotomy,  thus  offering  a  chance  to  the  muscles  which  remain 
partially  under  the  will,  to  support  the  individual  in  attempts  to  effect  imperfect 
locomotion.  We  have  watched  these  cases  from  birth  to  adolescence,  and  a  few  to 
advanced  age ;  in  many  the  pai'alysis  has  remained  undiminished.  In  other 
instances  of  contracted  limbs  from  infantile  paralysis,  the  primary  disorder  is  aug- 
mented about  the  time  of  the  grand  climacteric. 

Distortions  originating  at  the  moment  of  Birth. 

We  have  seen  that  in  the  earliest  times  of  the  study  of  congenital  distortions, 
they  were  successively  attributed  to  the  anger  of  the  Deity,  lusus  natui'se,  malposition 
in,  and  pressure  of,  the  uterus.  In  the  present  day,  an  enlarged  observation  of  non- 
congenital  as  well  as  congenital  distortions  leads  irrefragably  to  the  conclusion,  that 
the  numerous  causes  which  are  found  to  operate  in  the  production  of  distortion  after 
uterine  existence,  exercise  analogous  if  not  identical  effects,  whilst  the  foetus  remains 
within  the  uterus.  These  causes  are,  hereditary  and  maternal  influences,  disturb- 
ance of  the  nutritive,  respiratory,  circulatory,  and  nervous  systems  of  the  foetus  and 
infant,  accidents,  entanglement  by  the  funis  and  abnormal  bands,  intra-uterine 
fractures,  malposition  and  pressvire,  fixed  repose  in  one  position,  and  inflammation. 
In  order  to  illustrate  the  obnoxiousness  to  distortion  existing  at  every  epoch,  we 
shall  here  describe  a  group  of  distortions,  many  of  v/hich  unquestionably  take  their 
origin  at  the  period  intervening  between  uterine  and  independent  life,  that  is,  during 
birth.  (See  classification,  p.  227).  We  believe  we  can  particularise  the  moment,  as 
that  interval  which  unfortunately  in  cases  of  abnormal  labour  connects  the  cessation 
of  placental  with  the  beginning  of  pulmonary  respiration.  AVhen  we  reflect  upon 
the  important  phenomena  in  the  economy  at  the  moment  when  it  should  adapt  itself 
to  the  immense  changes  involved  in  the  abrupt  transfer  of  the  oxygenating  process 
of  the  blood  from  the  placental  to  the  pulmonary  cell  surfaces,  we  should  anticipate 
that  any  retardation,  interruption,  or  arrest  of  this  transfer  of  the  most  important 
function  should  be  attended  with  the  gTeatest  evil  to  Mie  system  at  large,  and 
especially  to  the  most  susceptible,  the  nervous  system. 

We  know  that  a  state  of  suspended  respiration  and  animation  is  the  common 
consequence  of  many  of  the  accidents  attendant  upon  birth ;  and  we  might  infer, 
from  the  evils  often  witnessed  after  recovery  from  the  asphyxia  of  drowning  or  of 
choke-damp,  what  might  be  the  consequences  of  the  apnoea  and  asphyxia  of  new-born 
children.  Some  of  these  entirely  escaped  notice  by  the  profession,  until  published  by 
the  author  in  the  Lancet  in  1843-4.  The  lungs  suffer  in  the  form  of  atelectasis; 
the  heart  probably  in  delayed  or  deficient  closure  of  the  foramen  ovale,  and  possibly  in 
straining  of  its  walls  ;  the  nervous  centres  from  effusions  and  apoplexy,  followed  by 
impeded  developments,  atrophy  of  individual  parts,  sometimes  by  impaired  intellect 
and  volition,  convulsions,  and  spasmodic  contractions. 

It  is  scarcely  necessary  to  add,  that  diflicult  and  instrumental  labours,  and  those 
in  which  the  cranial  bones  and  brain,  and  even  the  vertebrae  and  their  contents. 
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Similar  distortion  may  re- 
sult from  '  convulsions  ' 
durine^  teething  and  other 
cerebro-spinal  affections. 


have  suffered  mechanical  injury,  are  more  likely  to  be  followed,  if  not  by  death,  at 
least  by  general  convulsions  and  other  seiious  derangement  of  the  nervous  system,  of 
which  a  pi-ominent  symptom  are  the  '  internal '  or  subdued  convulsions  of  the 
nursery.' 

A  common  class  of  affections  i-esulting  from  injury  at  birth,  whether  the  injury 
be  mechanical  or  vital,  consists  of  a  peculiar  diminution  of  volition  with  tonic 
rigidity,  in  varying  degrees  of  a  part  or  of  the  whole  of  the  muscles  of  the  body, 
described  as  '  the  spastic  rigidity  of  new-boi-n  children.'  Both  lower  extremities  are 
more  or  less  generally  involved.  Often  one  limb  only  is  referred  to  by  the  parents  ; 
but  careful  examination  usually  shows  a  smaller  degree  of  impairment  in  the  limb 
supposed  to  bo  unaffected.  In  some  of  these  contractions  originating  at  the  moment 
of  birth,  the  cases  are  of  distinct  hemiplegic  character,  the  paralysis  having  passed 
off  during  the  first  year  of  life,  the  more  or  less  active  spasmodic  contraction  with 
structural  or  adapted  shortening  remaining  (retraction  musculaire  of  Gruerin).  This 
state  of  peculiar  spastic  rigidity  of  young  infants  may  even  continue  through  the 

whole  duration  of  life.     We  have  known  patients  over 
Fig   29.-Spastic  Contraction    ^^^.^  ^^         ^^^^^  ^^^^^^^^  ^^.^^  -^^^^.^^^^ 

otilexorsand  Adductors  01  ■L.''  *  ..,,., 

the  Lower  Extremities  (with  The  amount  of  contraction  m  the  hips,  knees,  and. 

knock  -  knees),  consequent  ankles  is  often  considerable,  and  the  leanness  propor- 
on  Asphyxia  Neonatorum,  tionate  to  the  contraction.  The  flexors  and  adductors 
of  the  thighs,  the  flexors  of  the  knees,  and  the  posterior 
muscles  of  the  legs  preponderate.  The  thighs  and 
knees  cannot  therefore  be  completely  extended,  or  the 
heels  be  applied  to  the  ground.  In  some  cases  the 
upper  extremities  .are  held  down  by  the  preponderat- 
ing action  of  the  pectorals,  teres  major  and  minor, 
and  latissimus  dorsi ;  the  elbows  are  semi-flexed,  the 
wrists  partially  flexed  and  pronated,  and  the  fingers 
incapable  of  perfect  voluntary  direction.  Participation 
of  the  muscles  of  the  triink  is  sometimes  shown  by 
the  shortened,  flattened  aspect  of  the  pectoral  and  abdo- 
minal surface,  as  compared  with  the  more  elongated, 
rounded  foi'm  of  the  back.  The  prominence  of  the 
back  partially  disappears  on  recumbency ;  but  the 
greater  weakness  of  the  muscles  on  the  dorsal  aspect 
of  the  trunk  is  obvious  when  the  individual  again 
attempts  to  sit  upiight.  The  inability  and  indisposition  to  exert  the  abdominal 
and  other  muscles  concerned  in  the  expulsive  processes  may,  perhaps,  sufficiently 
explain  the  tendency  both  to  rai'e  micturition  and  defecation  which  sometimes 
exists.  The  muscles  of  speech  are  often  involved,  the  affection  varying  in  degree 
from  inability  correctly  to  utter  one  or  more  letters  of  the  alphabet,  up  to  the  entire 
loss  of  the  articulating  power.  During  the  earliest  months  of  life,  deglutition  is 
often  impaired.  The  intellectual  functions  sometimes  suffei^,  from  the  slightest  im- 
pairment, which  the  fond  parent  unwillingly  acknowledges  or  fails  to  perceive,  up  to 
entire  imbecility  or  idiocy.  The  functions  of  organic  life  are  unaffected,  except 
perhaps  that  of  development  of  caloric,  although  the  depression  of  temperature  may 
be  more  dependent  on  the  want  of  proper  exercise.  The  appetite  is  good  ;  the  frame 
generally,  in  average  cases,  is  well  nourished,  although  with  less  than  the  avei-age 
adipose  deposit.  The  child  is  often  described  as  the  healthiest  of  the  family,  escaping 
epidemics,  or  having  these  disorders  less  severely  than  the  brothers  and  sisters. 
These  subjects  often  lead,  a  more  precarious  existence  during  the  first  weeks  after 
birth ;  at  first  even  vegetative  life  languishes,  often  because  premature  birth  or 
difiicult  labour,  by  impairing  the  maternal  supply  of  nutriment,  renders  more 
difficult  the  infant's  recovery  from  the  shock  the  system  has  received.     However,  in 


^  See  Little,  '  On  the  Influence  of  Abnormal  Parturition  on  the  Mental  and  Bodily  Con- 
dition of  the  Infant,'  Transactions  of  the  Obstetrical  Society,  1862. 
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the  majority  of  instances,  after  resto]'ation  of  the  vegetative  functions,  a  gradual 
aoielioration  of  all  the  functions  of  animal  life  is  perceptible. 

Although  at  first  convulsions  are  the  rule,  the  sjKostic  contractions  are  not 
present,  or  are  not  observed,  imtil  some  weeks  after  birth.  The  child's  limbs  are 
simply  weaker;  the  convulsions  and  the  question  of  viability  alone  occupy  the 
thoughts  of  the  attendants.  Before  the  age  of  three  or  four  months,  though 
sometimes  in  slight  cases  not  until  the  oi-dinary  time  for  locomotion  has  ariived,  the 
nurse  perceives  that  she  is  unable  properly  to  separate  the  thighs  or  knees  for 
purposes  of  cleanliness  ;  that  the  child  never  thoroughly  straightens  the  knees ;  that 
he  does  not  attempt  to  stand,  or  is  incapable  of  standing  except  on  the  toes,  or  that 
the  feet  are  disposed  to  cross  each  other.  Even  children  slightly  affected  rarely  '  go 
alone  '  before  the  age  of  three  or  four  years ;  many  are  unable  to  raise  themselves 
from  the  ground  at  that  age,  and  others  do  not  walk  even  indifierently  at  puberty 
without  the  support  of  some  neighbouring  articles  of  furniture.  Locomotive  ability 
seems  to  advance  in  proportion  as  the  intellectual  powers  are  developed.  The 
external  form  of  the  cranium  occasionally  exhibits  departure  from  the  normal  type — 
such  as  general  smallness  of  the  skull,  depression  of  the  frontal  or  occipital  region 
only  ;  sometimes  of  one  lateral  half  of  the  skull,  sometimes  of  one-half  of  the  occiput 
only.i  In  slight  cases  the  head  has  been  well  developed.  The  ensemble  of 
phenomena  points  to  injury  more  or  less  extensive  of  the  cranial  contents,  and 
especially  of  the  medulla  oblongata  and  spinalis. 

In  all  cases,  even  with  great  inertia  as  to  the  exercise  of  volition,  common 
sensibility  appears  little  if  at  all  deficient.  On  the  contrary,  a  morbid  sensibility  of 
the  organ  of  hearing  and  of  the  cutaneous  envelope  appears  to  exist,  evinced  by 
'  startling  '  at  the  slightest  noises,  and  extreme  sensibility  to  touch.  This  morbid 
sensibility  may  be  due  to  a  condition  of  spinal  cord  analogous  to  that  present  in 
narcotized  frogs,  in  individuals  tnider  the  influence  of  strychnine,  or  those  affected  by 
tetanus.  It  may,  however,  be  apparent  only,  dependent  upon  the  individual,  when 
subjected  to  common  noises,  being  less  competent  quietly  and  promptly  to  reason 
upon  them,  and  by  thus  reassuring  the  easily  disturbed  nervous  mind,  to  escape 
from  the  exciting  influence.  In  many  cases  the  intellect  has  been  intact.  A 
peculiarity  of  these  children — an  uncommon  fear  of  falling — ^is  often  observed  when 
they  are  seated  on  a  couch,  less  when  they  are  on  the  floor,  and  not  observed  when 
they  are  seated  in  an  arm-chair;  a  circumstance  clearly  due  to  conscious  inability  to 
balance  and  recover  the  position  of  the  body. 


Spastic  Contractions  from  Cerebro-sjnnal  Disease  in  Infancy  and  Childhood. 

"We  have  just  described  a  state  of  moi-e  or  less  general  spastic  contraction,  which 
results  fi'om  disturbance  of  the  cerebro-spinal  centres  at  the  moment  of  birth,  either 
from  direct  injury  to  the  cranium  or  neck  whilst  passing  through  the  maternal  parts, 
or,  more  probably,  from  asphyxia  consequent  upon  interruption  to  the  substitution 
of  pulmonary  for  placental  respiration.  Sometimes,  without  joremature  or  difiicult 
labour  having  preceded,  convulsions  occur  very  soon  after  birth,  during  the  first 
hours,  days,  or  weeks  of  independent  existence.  The  author  has  met  with  a  case  of 
slight  disturbance  of  parturition  followed  in  the  child  a  few  days  after  birth  by  con- 
vulsions, which  continued  with  little  intermission  night  and  day  for  a  fortnight. 
The  child  recovered  and  has  become  robust  in  mind  and  body.  Convulsions,  as  is 
well  known,  occur  more  frequently  after  dentition  has  made  some  progress,  whilst 
the  infant  is  undergoing  another  transition,  that  of  passing  through  the  crisis  from 
nourishment  by  the  mother's  breast  to  feeding,  when  unfavourable  consequences  of 
deprivation  of  bi-east-milk  are  apt  to  show  themselves.  The  infant  may  be  of  pre- 
viously unexceptionable  history,  except  that  the  parents  may  be  the  subjects  of  dis- 
orders of  the  nervous  system,  of  nervous  temperament,  have  ovei-tasked  brains,  have 

^  Morbid  auatomy  reveals  in  these  cases  a  correspoiading  deficiency  in  size  of  the  affected 
parts  of  the  cranial  contents. 
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been  phthisical,  or  are  intemjjerate.  These  convulsions  now  and  then  leave  the  suf- 
ferer impaired  in  mental  power,  and  affected  with  spastic  rigidity,  undistinguishable 
from  that  which  succeeds  apnoea  and  asphyxia  neonatorum  (see  fig.  29).  It  is 
scarcely  necessary  to  add  to  the  previous  remarks  on  spasmodic  and  paralytic  con- 
tractions that  convulsions  and  other  cerebro-spinal  morbid  states  of  childhood  may 
be  followed  by  spastic  contraction,  or  pai'alysis  of  single  muscles  or  of  sets  of  asso- 
ciated mu:scles. 

Treatment. — The  indications  for  either  the  operative  or  mechanical  treatment  of 
these  different  forms  of  spastic  and  paralytic  contractions,  and  the  mode  of  conduct- 
ing the  treatment,  ai-e  the  same  as  those  laid  down  in  speaking  of  congenital  club- 
foot (p.  235),  modified  by  the  nature  of  the  cause  of  contraction.  In  contradistinc- 
tion to  congenital  contractions  we  may  remark  that  in  contractions  occurring  during 
teething,  the  occurrence  of  structural  shortening  may  generally  be  prevented  by 
timely- applied  manipulations,  frictions,  mechanical  support  to  paralysed  parts,  or 
assistance  to  the  antagonists  in  the  case  of  spastic  affections.  It  should  be  remem- 
bered as  a  reason  for  avoiding  unnecessary  tenotomy,  that  the  contracted  muscle  is 
often  the  healthier  one,  and  that  in  the  case  of  a  spasmodically  affected  muscle,  teno- 
tomy does  not  '  cure  '  the  spasm.  It  is  often  only  temporarily  beneficial,  and  some- 
times ti'ansfers  the  preponderance  to  another  set  of  muscles,  merely  substituting  one 
evil  for  another.  In  severe  general  spastic  contraction,  the  surgeon  has  carefully  to 
balance  the  good  and  evil  of  plans  of  treatment  one  against  the  other. 

Flat-foot,  or  sjmrious  Valg'us,  atonic  and  rachitic. 

This  common  deformity  joresents  externally  many  of  the  characters  of  congenital 
valgus,  and  of  the  acquired  A^algus  which  results  from  paralysis  of  the  anterior  tibial 
muscle.  But  the  resemblance  is  only  superficial.  The  person  treads  unduly  on  the 
inner  margin  of  the  foot,  the  toes  are  turned  outwardly,  and  the  arch  of  the  foot  is 
diminished,  or,  in  severe  cases,  may  be  obliterated ;  hence  the  term  flat-foot.  True 
valgus  springs  from  congenital  conti'action  of  the  peronei  muscles ;  spastic  non- 
congenital  valgus  from  spasm  of  the  peronei ;  paralytic  valgus  from  partial  or  total 
paralysis  of  the  anterior  tibial ;  sometimes  combined  with  paralysis  of  the  posterior 
tibial,  causing  contraction  of  the  peronei  owing  to  the  want  of  antagonists ;  but 
spurious  valgus  or  flat-foot  is  due  to  general  want  of  tone  in  the  fibrous  structures  of 
the  body — atonic  valgus — displayed  in  the  yielding  of  one  of  the  parts  of  the  frame 
most  exposed  to  strain,  the  plantar  mtiscles  and  ligaments ;  hence  sinking  of  the 
arch,  eversion  of  the  toes,  and  secondary  conti'action  of  the  peronei.  In  many  atonic 
cases  in  early  life  the  ankle-joint  and  foot  present  a  normal  appearance  when  the 
individual  is  seated  and  bears  no  weight  upon  them.  The  only  abnormal  conditions 
then  present  being  that  of  increased  laxity  and  mobility.  Other  cases  have  a  dis- 
tinctly rachitic  origin,  the  hones  being  softened  and  yielding  in  consequence  of  the 
superincumbent  weight.  After  a  time  the  displacement  of  the  tarsal  bones,  con- 
nected with  the  sinking  of  the  arch,  leads  to  painful  or  difficult  locomotion  and 
limitation  of  the  movement  of  the  ankle-joint.  Finally,  the  tarsus  may  become 
convex  inferiorly,  concave  superiorly,  the  anterior  part  of  the  foot  being  then  drawn 
up  by  the  conjoint  action  of  the  anterior  tibial  and  the  extensors  of  the  toes,  and  the 
heel  held  tensely  upwards  by  the  muscles  of  the  calf.  Even  in  moderate  cases 
contraction  of  the  peronei  is  distinctly  felt ;  in  severe  cases  shortening  of  the  remain- 
ing muscles  above  enumerated  is  also  evident.  In  the  worst  cases  scarcely  any 
mobility  of  the  ankle-joint  i-emains.  A  slight  degree  of  atonic  valgus  is  common  in 
girls,  especially  amongst  those  of  fine  organisation  in  the  upper  and  middle  classes  of 
society ;  less  frequent  in  boys ;  and  is  frequently  curable  amongst  them  by  con- 
siderably reducing  the  amount  of  standing  and  w^alking  exercise,  by  substituting 
horse  exercise  where  practicable,  by  avoiding  too  fast  walking  in  the  company  of 
adults,  by  early  hours,  by  avoiding  competitive  over-study,  by  generous  living,  fresh 
air,  tonics,  attention  to  the  state  of  the  primse  viee,  embrocations,  and  manipulations 
directed  to  the  promotion  of  inversion  of  the  foot  and  prevention  of  the  threatened 
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contraction.  In  greater  relaxation  of  the  parts  about  the  inner  ankle,  actual  con- 
finement to  a  couch,  and  carriage  exercise  for  a  month  or  five  weeks,  or  that  time 
spent  on  the  sands  or  beach  at  the  sea-side,  or  riding  astride  a  horse  without  stirrups, 
will  lay  the  foundation  for  cui-e.  Boys  of  the  suitable  class  may  be  brought  up  as 
tailors  who  work  cross-legged.  Girls  seated  on  the  floor  or  sofa  cross-legged,  may 
with  advantage  do  a  part  of  their  needlework  or  schoolwork  in  this  position,  which  is 
eminently  conducive  to  cure  eversion  of  the  feet  and  restoration  of  the  arch.  Laced 
boots,  supported  at  the  sides  with  stifl:'  leather  or  thin  steel  busks,  are  of  great 
assistance  in  walking.  An  elastic  horse-hair,  india-rubber,  or  felt  pad  beneath  the 
inner  margin  of  the  foot  tends  to  support  the  arch.  Iron  and  cork,  often  employed 
for  this  pu7'pose,  are  harsh  and  inefficient.  We  must  utterly  condemn  a  practice 
often  I'esorted  to  in  contempt  of  the  pathology  of  the  aifection — that  of  severing  the 
peronei  and  tendo  Acbillis  in  all  such  cases.  The  recovery  of  patients  from  moderate 
flat-foot  when  this  operation  has  been  performed,  is  due  mainly  to  the  absolute  repose 
of  the  limb  with  which  the  operation  is  followed,  and  to  the  mechanical  measures 
concurrently  employed.  But  in  a  few  rare  cases  in  private  practice,  and  in  those  of 
boys  who  have  stood  prematurely  behind  a  counter  twelve  or  fourteen  hours  daily, 
and  amongst  the  labouring  classes  in  public  hospitals  who  have  suffered  from  pre- 

FiG.  30. — Severe  Flat-foot  or  Spurious  Valgus. 


maturely  carrying  heavy  weights,  the  deformity  has  existed  so  great  a  length  of  time 
that  the  contracted  muscles  have  become  shortened  and  rigid,  rendering  tenotomy, 
with  its  promptness  and  certainty  of  action,  a  necessary  adjunct  to  the  mechanical 
treatment. 

Flat-foot  often  exists  for  several  years  without  attaining  even  an  intermediate 
grade  of  severity,  when  all  at  once  a  particularly  long  walk,  a  leap,  or  initiation  into 
a  standing  occupation,  becomes  the  starting-point  of  a  considerable  and  rapid  aggra- 
vation. Sometimes  evidence  of  chronic  inflammation  of  the  calcaneo-scaphoid 
ligament,  or  other  plantar  structures,  or  a  painfully  stretched  condition  of  the  plantar 
nerve,  exists.  This  last  symptom  is  recognised  by  the  exquisite,  unbearable,  electric- 
like,  painful,  tearing  sensation  described  by  the  patient  when  he  takes  a  long  stride, 
or  stands  on  the  affected  leg  alone.  Sometimes  a  rheumatic  valgoid  foot  may  be 
recognised  as  a  consequence  of  protracted  rheumatic  disturbance  of  the  ankle  and 
plantar  structures,  analogous  to  the  rheumatic  valgoid  or  in-knee  distortion.  We 
should  not  be  induced  to  operate  on  flat-foot  even  on  account  of  its  long  duration,  or 
of  palpable  shortening  of  the  tendons  before  enumerated,  since  even  rigid  con- 
traction of  muscles,  healthy  as  to  their  innervation,  will  yield  in  a  few  weeks  to 
judicious  frictions,  manipulations,  disuse  of  the  part  (required  in  this  deformity 
owing  to  its  special  exposru-e  to  aggravation  by  walking),  and  mechanical  treatment. 
As  an  argument  in  favour  of  severing  the  Achilles  and  other  tendons  in  slight  cases 
we  have  heard  the  question  put  by  a  surgeon  '  What  harm  does  the  section  do  1 ' 
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Now,  although  the  tendo  Achillisis  very  tolerant  of  the  too  ready  operator's  scalpel,  it 
cannot  be  pretended  that  an  unnecessary  operation  is  a  benefit.  As,  in  extremely 
severe  cases,  the  act  of  walking,  after  replacement  of  the  tarsal  bones,  tends  to  bear 
down  again  the  tarsal  arch,  the  aid  of  mechanical  appliances  is  subseqviently  needed 
for  several  months,  or  even  sometimes  for  two  or  three  years.  Relief  is  much  more 
readily  obtainable  in  the  child  than  in  the  adult.  The  apparatus  available  in  these 
cases  is  the  same  as  that  used  for  varus,  but  with  the  action  of  the  springs,  screws, 
or  lever  reversed. 

Subcutaneous  division  of  the  j^eroneus  longus  and  brevis  is  effected  in  a  manner 
similar  to  the  operation  of  severing  the  tendo  Achillis.  The  patient  should  lie  over 
on  the  opjDOsite  side,  an  assistant  holding  the  foot  inwardly,  so  as  to  maintain  extra 
tension  of  the  parts.  The  tenotome  should  be  introduced  in  front  of  the  tendons, 
the  section  proceeding  from  within  outwards. 

Contractions  of  the  TJiiper  Extremity  from  Spasm  and  Paralysis. 

The  principles  which  should  direct  the  application  of  tenotomy  to  spasmodic  and 
paralytic  contractions  of  the  upper  extremity  are  those  which  are  applicable  to  other 
parts  of  the  body,  except  in  so  far  as  the  functions  of  the  individual  muscles  of  the 
upper  extremity,  especially  those  of  the  wrist  and  fingers,  are  more  delicate,  varied, 
and  complex  than,  for  example,  are  those  of  the  corresponding  parts  of  the  lower 
extremity.  We  should  be  jjrepared  to  expect  that  a  surgical  proceeding  which  aims 
at  intercalating  a  piece  of  new  tendon,  with  the  object  of  reducing  the  range  of 
action,  and  therefore  the  power  of  a  rebellious  spastic  muscle,  or  for  the  purpose  of 
thereby  weakening  a  healthy  muscle  so  as  to  favour  a  partially  paralysed  antagonist 
to  recover  its  activity,  would  be  less  successful  than  in  the  lower  extremity,  the 
actions  and  movements  in  which  are  comparatively  simple.  The  acquirement  of  the 
power  of  progression,  even  if  it  be  incomplete,  amply  compensates  for  the  sacrifices 
the  patient  makes  •  in  bad  cases  he  is  satisfied  with  the  possession  of  a  limited 
flexion  and  extension  of  the  hip,  knee,  and  ankle,  and  can  be  aided  by  mechanical 
appliances.  But  in  the  case  of  the  wrist  and  fingers  the  individvial  derives  little 
benefit  from  these  simple  movements,  and  he  cannot  be  materially  assisted  by  any 
complicated  mechanism  hitherto  invented.  We  have  divided  the  biceps  at  the  bend 
of  the  elbow,  the  rigid  well-defined  pronator  radii  teres  at  its  muscular  portion,  the 
tendons  of  the  flexor  carpi  and  radialis  and  ulnaris  where  most  prominent  close  to 
the  wrist,  and  have  found  the  resulting  benefit  proportioned  to  the  attention  sub- 
sequently bestowed  upon  manipulations,  passive  exercises,  and  ^painstaking  education 
of  the  enfeebled  non-contracted  extensors.  Except  in  cases  of  many  years'  duration, 
in  which  the  retracted  muscles  were  reduced  to  inextensible  fibrous  bands,  it  has 
seemed  that  as  much  ultimate  benefit  was  obtained  by  manipulations  and  exercises 
as  by  the  employment  of  an  operation,  and  at  no  greater  expenditure  of  time.  This 
has  been  the  case  in  long-standing  instances  of  contraction  of  the  pectoral  and 
scapular  muscles,  forming  the  border  of  the  axillary  region,  due  to  long  previous 
paralysis  of  the  deltoid  and  probably  of  the  supra-spinatus  muscles.  The  prognosis 
must  be  based  on  the  amount  of  impi-ovement  that  may  be  expected  in  the  affected 
portion  of  the  nervous  centres.  As  an  encouragement  to  treatment,  the  surgeon 
should  remember  that  cases  occur  in  which  the  disorder  of  the  nervous  system  and 
nerves  has  ceased,  and  that  he  has  to  deal  only  with  consequences.  This  observation 
applies  also  to  many  congenital  contractions. 

In  a  case  of  this  nature,  osteotomy  of  bones  of  the  upper  extremity  was  effected 
with  much  advantage  by  Mi*.  L.  S.  Little,  in  1868.^ 

Deformity  from  Palmar  and  Finger  Contraction  {BuimytreiTb  s  hand). 

This  not  uncommon  contraction  in  the  upper  extremity  consists  in  a  permanently 
flexed  condition  of  one  or  more  fingers,  with  apparently  visible  and  palpable  thicken- 

1  See  the  section  ou  '  Osteotomy '  iu  the  essay  ou  Stjkgical  Diseases  op  Childhood, 
Vol.  III. 
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Fig.  31. — Contracture  of  Palm  and 
Fingers.  The  habitual  state  of  the 
hand  was  one  of  greater  contrac- 
tion ;  the  drawing  represents  the 
appearance  when  tbe  patient 
endeavoured  by  muscular  action 
to  extend  the  fingers. 


ing  and  hypertrophy  of  the  fascia  investing  the  palmar  surface  of  the  first  phalanx  of 
the  affected  finger  or  fingers,  and  of  the  neighbouring  portion  of  the  palmar  fascia. 
Sometimes  the  whole  of  the  fingers  and  thumb  are  implicated,  the  palm  itself  is  con- 
tracted, and  the  use  of  the  member  as  a  prehensile,  and  even  as  a  tactile,  organ 
almost  destroyed.  The  ring  and  little  fingers,  the  middle  finger,  index,  and  thumb, 
are  usually  affected  in  frequency  and  degree  in  the  order  in  which  we  have  placed 
them.  The  articulations  are  commonly  unaffected,  although  occasionally  that  of  the 
first  phalanx,  with  the  second  phalanx,  or  this  with  the  third,  has  exhibited  slight 
arthritic  enlargement.  On  endeavouring  to  straighten  the  fingers,  the  surgeon  feels 
that  a  general  resistance  is  offered  by  the  tissues  of  the  entire  palmar  surface  of  the 
hand  and  fingers,  and  especially  by  the  palmar  fascia  itself.  Any  existing  tension 
of  the  flexor  tendons  cannot  be  felt  along  the  fingers,  but  in  the  palm,  particularly 
in  the  upper  part,  above  the  edge  of  the  most  indurated  part  of  the  fascia,  one  or 
more  prominent  and  tense  tendons  may  be  felt.  This  deformity  is  usually  attributed 
to  injury,  often  to  a  trifling  wound,  to  irritation  by  the  use  of  a  whip  in  driving,  of 
a  walking-stick,  or  mechanical  tool.  These  mechanical  causes,  or  local  irritants, 
if  really  operative,  can  be  regarded  only  as 
occasional  determining  or  exciting  causes.  We 
formerly  believed  the  essential  or  primary  cause 
to  be  a  constitutional  one,  allied  to  the  gouty  or 
rheumatic  diathesis.  We  may  not  venture,  how- 
ever, to  assert  that  the  constitutional  cause  is 
identical  with  that  of  gout  or  rheumatism,  as  the 
persons  affected  have  appeared  singularly  free 
from  other  manifestations  of  those  aflfections. 
The  affection  of  the  palmar  fascia,  unlike  gout 
or  rheumatism,  is  painless.  An  occasional  patient 
affected  with  considerably  contracted  palmar 
fascia  in  both  hands  may  present  similar  affec- 
tion of  the  corresponding  fascia  of  the  soles ;  a 
sufficient  proof  that  the  complaint  is  essentially 
independent  of  the  mechanical  causes  assigned 
for  it, — unless,  indeed,  we  assume  that  the  act  of 
walking  by  stretching  the  sole  can  act  upon  the 
plantar  fascia  and  muscles  after  the  manner  of 
a  mechanical  irritant.  The  symmetrical  character 
of  the  affection,  the  precise  resemblance  of  one  ; 

case  with  another,  the  frequent  occurrence  of  the 

same  deformity  in  father  and  son  for  several  generations  (four),  as  well  as  the  above 
facts,  confirm  the  opinion  of  its  constitutional  origin.  We  have  never  witnessed  this 
complaint  in  the  female.  My  patients  affected  with  it  have  not  been  'total  abstainers.' 
Formerly  we  regarded  it  as  a  painless  chronic  induration  of  the  fascia,  leading  to 
compulsory,  gradually  increasing  disuse  of  the  fingers  and  hand — that  through  this 
disuse  the  flexor  muscles  and  tendons,  being  probably  free  from  the  original  affec- 
tion, asserted  their  preponderance  over  the  equally  idle  extensors,  and  became 
gradually  affected  with  secondary  shortening. 

The  normal  hand,  placed  as  near  as  may  be  into  the  shape  of  one  of  these  very  con- 
tracted hands,  so  nearly  resembles  it,  except  as  regards  the  absence  of  distinct  contrac- 
tion of  tissues,  that  it  is  difficult  not  to  beKeve  that  the  skin  has  as  much  to  do  with 
the  prominent  ridges  and  furrows  as  the  fascia,  and  that  they  are  both  thrown  into 
folds  by  muscular  action ;  in  fact,  that  nerve  muscle  and  tendon  are  the  primary  agents 
in  the  contraction,  and  not  the  fascia,  as  Dupuytren  and  subsequent  writers  (ourselves 
included)  maintained.  Often  a  prominent  flexor  tendon  is  pi-edominant  in  the  palm  ; 
we  have  seen  the  palmaris  longus  f muscle  and  tendon  in  the  foi-earm  tensely  con- 
tracted (see  a  case  of  this  kind  in  Dupuytren  ').     When  the  patient  is  requested  to 

^  Sydenham  Soc.  Works,  vol.  1854.  In  the  case  in  question,  Dupuytren,  it  would 
appear,  impressed  with  the  idea  of  the  dependence  of  the  complaint  upon  disease    of  the 
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act  upon  the  muscles  of  the  forearm,  the  above  tendons  are  I'enderecl  more  tense  and 
the  distortion  is  increased.  Doubtless  the  office  of  the  palmaris  longus  is  to  render  the 
palmar  fascia  tense.  On  full  consideration  of  the  arguments  we  could  adduce  for  or 
against  the  nervo-muscular  theory  of  the  origin  of  this  distortion,  we  arrive  at  the 
conclusion  that  this  is  the  true  cause  and  not  disease  of  the  fascia.^ 

Treatment. — Even  in  tolerably  advanced  cases,  frictions,  manipulations  twice  or 
oftenei-  daily,  the  application  of  a  screw-adjustment  spKnt,  or  straight  splints  of  wood, 
tin,  or  gutta-percha,  will,  if  suitably  and  perseveringly  used,  reduce  the  contraction 
and  deformity.  But  at  the  advanced  age  at  which  many  patients  present  themselves 
for  relief,  the  employment  of  mechanical  apparatus  encoiinters  many  difficulties.  In 
rigid  unjdelding  cases  of  long  duration,  subcutaneous  section  is  remarkably  effica- 
cious. We  cannot  by  its  means  alter  the  constitutional  state,  or  instantly  remove 
the  induration  of  the  fascia ;  but  we  are  enabled  to  remove  the  contracted  bands  by 
subcutaneous  section,  and,  so  far  as  the  contracted  muscles  are  concerned,  to  take 
the  case  entirely  out  of  the  influence  of  the  patient's  will,  and  obtain  a  starting-point 
for  further  benefit  by  mechanical  treatment.  A  puncture  half  a  line  in  width 
suffices  for  the  passage  of  a  firm  tenotome  beneath  the  fascial  band  or  the  tendon  in 
the  palm.  The  division  is  effected  from  below  upwards.  No  fumbling  or  unneces- 
sary handling  of  the  part  after  the  operation,  by  which  means  air  or  blood  might  be 
disseminated  amongst  the  palmar  tissues,  is  permissible.  The  operation,  like  most 
subcutaneous  operations,  is  bloodless.  We  have  invariably  seen  the  puncture  heal 
within  forty-eight  hours.  Considerable  yielding  or  entii'O  straightening  of  the  con- 
tracted finger,  the  tendon  of  which  has  been  severed,  is  at  once  perceived.  We 
have  rarely  needed  to  sever  more  than  two  or  three  bands  of  fascia  -or  tendons. 
Sometimes  small  contracted  fascial  or  tendinous  slips  in  the  palm  opposite  the 
lower  ends  of  the  metacarpals,  or  passing  between  the  fingers,  when  divided,  afibrd 
instantaneous  relief.  It  is  necessary  to  mention  that  when  a  known  flexor  tendon 
has  been  severed  in  the  palm,  so  that  the  finger  could  be  at  once  entirely  straightened, 
no  immediate  extension  of  the  finger  should  be  resorted  to.  The  object  should  be  to 
obtain  no  greater  lengthening  of  a  tendon  than  is  needful.  By  sujjporting  the  wrist 
and  fingers  on  a  moderately  bent  flexible  metal  splint,  the  divided  tendinous  ends  ai'e 
brought  near  enough  for  agglutination.  When  the  patient  is  seen  to  be  able  to  move 
the  finger,  the  part  can  be  gradually  extended  without  pain.  If  only  fascial  bands 
have  been  severed,  extension  should  be  made  directly  the  puncture  has  cicatrised. 
It  has  been  recommended  in  these  cases  to  make,  if  required,  as  many  as  ten  to 
fifteen  subcutaneous  sections  of  fascial  bands,  and  under  anaesthesia  to  forcibly 
straighten  and  bind  the  pai'ts  immediately  upon  straight  splints.  We  have  never 
needed  to  make  these  multiple  sections  nor  to  risk  delay  in  healing  by  immediate 
stretching  of  the  punctured  cutis.  The  cutis  is  so  firmly  attached  to  the  fascia  that 
the  one  cannot  be  stretched  withotit  the  other.  When  a  single  most  retracted  tense 
tendon  in  the  upper  pai-t  of  the  palm  is  severed,  the  whole  complaint  often  yields  at 
once.  Manipulations  and  mechanical  treatment  complete  the  cure.  We  have 
frequently  thus  efifected  entire  restoration  of  the  hand  and  fingers.  It  is  remarkable 
that  the  indurated  structure  quickly  softens,  and  the  hard  ridges  and  corresponding 
furrows  disappear,  under  this  treatment.  The  rapid  disappearance,  within  two  or 
three  weeks  or  a  month,  of  the  slight  coexisting  wrist  contraction  and  very  hollowed 
palm,  as  well  as  of  the  hard  ridge  and  furrows  which  had  existed  several  years  in 
the  palm,  and  at  the  root  of  the  phalanges,  has  for  a  long  time  seemed  to  us  an  indi- 
cation that  they  were  due  to  a  cause  contracting  those  parts  from  a  distance,  such  as 
one  or  more  of  the  muscles  of  the  forearm,  including  the  palmaris  longus,  would  be. 
It  may  be  that  the  afflux  of  blood  to  the  part  excited  and  maintained  by  the  fre- 
quent manipulations,  frictions,  and  bandages,  alters  the  nutrition  of  the  part,  and 
removes  the  previous  morbid  deposit,  if  any.  It  is  also  probable  that  caution  as  to 
diet  and  wine,  whilst  under  the  observation  of  the  surgeon,  assists  this  process  of 

palmar  fascia,  rejected  the  case  because  it  pointed  to  dependence  upon  contraction  of  the 
palmaris  longus. 

^  See  Paper  hy  the  author  in  Himterian  Soc.  Trans.,  1879.  _ 


WRY-NECK. 


255 


recovery.  The  causes  being  constitutional,  and  the  attention  of  the  patient  being 
liable  to  slacken  after  a  lengthened  recovered  use  of  the  member,  the  complaint 
occasionally  returns,  as  do  many  other  diseases. 

Wry-Neck.     Neck  injury  at  birth. 

Torticollis,  or  wry-neck,  is  not  an  uncommon  distortion  of  the  head  and  neck, 
originating,  like  club-foot,  from  a  variety  of  influences  ;  some  acting  through  the 
muscles — congenital,  spasmodic,  paralytic  ;  others  acting  throiigh  the  ligaments  and 
bones — rheumatic  and  strumous.  Occasionally  the  point  of  departure  of  a  case  is 
strumous  affection  of  the  lymphatic  glands,  and  sometimes  loss  of  textures  from 
sloughing  after  burns  or  a  gunshot  wound. 

Congenital  wry-neck.—T\iii>,  is  the  most  common  form  of  wry-neck.  It  is  per- 
ceived a  few  months  or  more  after  birth,  and,  when  suffered  to  proceed  unchecked, 
gradually  increases  during  childhood,  adolescence,  and  adult  life,  until  it  attains  the 
proportions  of  a  formidable  deformity.  Many  cases  of  wry-neck,  reputed  to  be  con- 
genital, have  appeared  to  originate  from  accidents  at  birth,  in  consequence  of  breech 
presentation,  turning,  &c.  Infants  have  been  brought  to  us  a  few  weeks  old  with 
the  neck  observed  to  be  unusually  weak  or  loose  from  injury  at  birth.     The  muscles 

Fig.  32. —  Wry-neck  from  active  Contraction  of  S terno-cleido-Mastoideus. 


appeared  as  if  paralysed,  for  the  connection  of  the  head  with  the  shoulders  was  looser 
than  usual  at  the  corresponding  period.  They  recovered  with  a  few  general  direc- 
tions as  to  position  and  support  by  the  hand  when  di-essing  or  turning  the  child  over. 
We  will  describe  a  young  adult  case  of  wry-neck,  in  which  the  right  sterno-cleido- 
mastoideus  is  the  head  and  front  of  the  offending,  for  it  is  probable  that  other  muscles 
are  always  either  primarily  or  secondarily  involved.  The  entire  head  leans  to  the 
right  side  and  slightly  forwards,  the  right  side  of  the  neck  is  somewhat  hollowed, 
whilst  the  left  side  is  unnaturally  convex,  and  the  patient  not  unfrequently  com- 
plains of  pain  in  this  situation.  The  chin  is  drawn  to  one  side  and  approaches  the  left 
shoulder ;  the  right  ear  is  approximated  to  the  sternal  extremity  of  the  clavicle. 
The  sterno-cleido-mastoideus  of  the  affected  side  may,  as  in  fig.  32,  be  well  developed. 
Sometimes  it  has  lost  its  symmetry,  being  reduced  to  a  compai-atively  narrow,  hard, 
tight  cord,  three  inches  in  length,  the  muscle  of  the  opposite  side  measuring  five  and 
a  half  inches.  This  prominent  cord  may  be  double  below,  representing  the  double 
origin  of  the  muscle.  In  the  adult  a  marked  upward  bend  of  the  clavicle  is  often 
seen  where  the  clavicular  portion  of  the  contracted  muscle  arises,  induced  by  the 
constant  abnormal  traction  to  which  the  bone  has  been  subjected,  and  the  inferior 
portion  of  the  muscle  itself  appears  of  cartilaginous  hardness,  and  is  lost  in  a  large 
bony  process  on  the  protuberant  clavicle.  If  we  examine  the  neck  and  shoulders 
posteriorly,  we  observe  that  the  cervical  vertebrae  have  yielded  to  the  dragging  of  the 
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contracted  muscle ;  the  column  presenting  a  convexity  on  the  left  side,  which  is 
compensated  for  by  a  curvature  in  the  opposite  direction  lower  down.  The  right 
side  of  the  head,  neck,  and  right  shoulder  are  considerably  smaller  than  the 
parts  on  the  opposite  side  ;  the  right  shoulder  and  scapula  being  unduly  raised.  A 
singular  effect  upon  the  face  results  ffom  this  difference  in  size,  combined  with  the 
impediment  to  the  function,  which  the  abnormal  position  of  the  head  involves.  In 
the  adult  case  from  which  we  describe,  so  great  is  the  difference  in  size  between  the 
two  sides  of  the  face,  that  on  the  right  side  the  external  canthus  of  the  eye  is  distant 
from  the  external  angle  of  the  mouth  three  inches,  whilst  on  the  left  the  distance 
amounts  to  three  and  a  half  inches.  The  inclination  of  the  head  to  the  right  causes 
the  right  eye  to  be  habitually  situated  on  a  still  lower  plane  than  would  be  the  case 
if  atrophy  of  the  affected  side  were  alone  operative.  The  atrophy  and  the  slight 
bending  forwards  of  the  head  interfere  with  the  direction  and  use  of  the  right  eye, 
and  causes  a  peculiar  expression  of  archness  or  sense  of  difficulty  and  suffering. 
After  successful  treatment  the  disproportion  of  parts,  even  in  aged  individuals,  is 
much  lessened. 

The  principal  muscles  of  the  neck  are  sometimes  involved,  the  ti'apezius  and 
scaleni,  as  well  as  the  sterno-mastoid.  In  this  and  other  respects  congenital  wry- 
neck offers  much  analogy  to  congenital  club-foot.  The  principal  contraction  affects 
in  both  cases  muscles  which  pass  over  more  than  one  articulation,  the  sterno-cleido- 
mastoid  in  one  case,  the  gastrocnemius  in  the  other ;  hence  in  the  neck  the  mischief 
of  morbid  contraction  may  effect  a  higher  degree  of  deformity  than  if  the  contracted 
mxiscle  influenced  one  articulation  only ;  in  the  leg  the  contracted  gastrocnemius 
does  not  always  limit  its  evil  influence  to  the  foot,  but  may  contract  and  distort  the 
knee.  In  both  wry-neck  and  club-foot  other  muscles  participate  in  the  deformity ; 
biit  the  i-ange  of  influence  of  these  being  less,  or  being  counteracted  by  antagonistic 
powers,  their  contraction  is  not  so  apparent.  It  is  an  interesting  question  of 
physiological  pathology  whether  there  is  anything  special  in  the  anatomy  and 
function  of  the  sterno-mastoid  and  gastrocnemius,  that  they  should  obtain  the  dis- 
tinction of  entering  into  so  large  a  proportion  of  cases  of  congenital  and  acquired 
deformity.  The  gastrocnemius,  by  its  great  development,  its  greater  nervous  supply, 
and  its  relation  to  the  upright  stature  and  locomotion  of  man,  is  certainly  entitled 
to  a  peculiar  and  elevated  rank  in  myology  ;  so,  when  we  reflect  upon  the  size  of 
the  sterno-cleido-mastoid,  its  relation  to  the  large  vessels  of  the  head  and  neck,  its 
deriving  its  nerve-power  mainly  from  a  special  nerve  (spinal  accessory),  and  re- 
member the  influence  of  this  muscle  upon  the  act  of  respiration,  we  cannot  deny  it  a 
pre-eminent  function  amongst  its  neighbouring  muscles. 

We  have  elsewhere  shown  ^  that  not  unfrequently  wry-neck  appears  to  result 
from  straining  or  injury  to  the  neck  during  difficult  labour,  from  traction  of  the 
bead  by  instruments.  It  is  superfluous,  after  what  we  have  said  of  the  causes  of 
congenital  club-foot  (p.  231),  to  refute  in  detail  the  theory  which  would  attribute 
every  case  of  wry-neck,  like  club-foot,  to  accidental  uterine  or  pelvic  pressure  during 
birth.  The  greater  number  of  cases  of  congenital  wry-neck  clearly  ox-iginate  from 
causes  acting  through  the  nervous  system. 

TreatTuent. — As  with  slight  congenital  club-foot,  so  slight  cases  of  congenital 
wry-neck,  if  detected  during  the  earliest  months  of  life,  are  removable  by  frictions, 
manipulations,  and  subsequent  education  ;  but  the  majority  of  cases  which  we  have 
treated,  varying  in  age  from  four  to  forty-five  years,  have  exhibited  so  much  contrac- 
tion and  proportional  secondary  deformity,  that  we  have  rarely  delayed  operation  when 
the  patient  had  reached  four  or  five  yeai's.  It  has  always  seemed  advisable  to  gain 
at  once,  by  means  of  this  operation,  a  large  measm-e  of  relief;  thus  affording  an 
encouraging  starting-point  for  the  after-labours  of  the  attendant  in  overcoming 
the  shortening  of  the  integuments,  platysma,  fascia,  associated  muscles,  and  ligaments 
on  the  hollow  side  of  the  neck,  and,  in  this  way,  gradually  acting  upon  the  altered 
relation  of  the  articular  facets  of  the  inclined  vertebrge,  or  counteracting  the  tendency 
to  such  alteration. 

1    Trans.  Ohstet.  Soc.  1862. 
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Division  of  the  sterna -deido-mastoideus  is  performed  subcutaneously,  upon  the 
principles  laid  down  by  Stromeyer  in  division  of  the  tendo  Achillis,  viz.  eflecting 
the  division  by  the  smallest  possible  wound  in  the  integuments  and  the  narrowest 
tract  through  the  subcutaneous  tissues,  and  avoiding  any  external  bleeding  or 
extravasation  of  blood  into  the  areolar  tissue,  or  admission  of  air  into  it.  Neglect 
of  these  precautions,  in  this  particular  situation,  would  be  calculated  to  excite 
suppuration  and  j^revent  immediate  healing  of  the  puncture,  and  delay  untowardly 
the  employment  of  the  necessary  after-treatment,  until,  perhaps,  the  severed  tendon 
might  be  too  closely  reunited.  The  spot  chosen  for  the  operation  may  be  that  at 
which  the  tendon  springs  rigidly  across  the  important  subjacent  organs,  and  where 
consequently  most  space  is  afforded  for  the  introduction  of  an  oi'dinary  slightly  convex- 
edged  tenotome  beneath  the  tendon  without  risk  to  those  organs.  In  wry-neck  this 
spot  will  be  found  from  a  half  to  one  inch  above  the  clavicle.  It  is  also  more  easy 
to  sever  the  muscle  entirely  by  keeping  at  this  distance  from  the  bone.  In  some 
cases  we  have  found  the  sterno  portion  only  developed  and  rigidly  contracted ;  a 
few  weak  fibres  attached  to  the  clavicle  having,  before  the  knife  reached  them, 
yielded  to  the  tension  maintained  by  the  assistant.  In  cases  in  which  the  clavicular 
origin  of  the  muscle  is  broad,  it  is  safer  to  divide  the  sternal  and  clavicular  portions 
each  by  a  separate  puncture,  rather  than  pass  the  knife  by  one  puncture  made  in 
front  of  the  neck  as  far  back  as  may  be  necessary  to  reach  the  whole  of  the  clavicular 
portion.  This  precaution  is  justified  by  the  anterior  and  posterior  edges  of  the 
muscle  not  being  on  a  plane  surface  ;  for,  although  the  fasciae  of  the  lower  part  of 
the  neck  may  usually  bind  down  sufficiently  the  vessels  and  nerves,  and  so  keep 
them  out  of  danger,  it  is  well  to  remember  the  liability  of  meeting  with  abnormal 
distribution.  The  complete  division  is  accompanied  by  a  very  sensible  crack,  a.nd 
the  head  at  once  assumes  a  much  improved  condition,  "We  haye  measured  im- 
mediately after  operation,  and  have  found  the  difference  in  length  between  the 
affected  and  sound  muscle  reduced  more  than  one-half,  but  we  have  avoided  before 
cicatrisation  of  the  puncture  fixing  the  head  in  the  most  improved  position.  The 
puncture  should  at  once  be  covered  with  a  compress  of  lint,  and  a  common  bandage 
be  applied.  We  have  found  no  harm  result  in  the  case  of  the  sterno-cleido-mastoid 
in  allowing  the  ends  to  separate  as  far  as  they  -v^ere  inclined  to  yield.  In  a  few 
cases  of  very  young  children  we  have  of  late  preferred  dividing  the  muscle  in  the 
old  situation,  in  the  middle  of  the  neck.  In  this  situation  we  raise  up  the  entire 
muscle  between  the  left  forefinger  and  thumb,  pass  the  sharp  pointed  convex-edged 
tenotome  through  the  integuments  behind  the  muscle,  keeping  the  flat  surfiice  of  the 
instrument  towards  the  muscle  until  the  point  touches  the  forefinger.  On  removing 
the  thumb,  whilst  keeping  the  forefinger  at  its  post,  the  convex  edge  of  the  tenotome 
is  turned  upwards,  towards  the  muscle,  which  ciits  itself  completely  through  before, 
or  whilst  the  surgeon  gradually  withdraws  the  knife  ;  no  to-and-fro  movement  of  it 
being  requisite.  The  surgeon's  left  forefinger  should  follow  the  retreating  knife  and 
cover  the  place  of  entry,  permitting  no  oozing  out  of  blood  or  entry  of  air,  until  he 
has  covered  the  part  with  a  small  dossil  of  lint  and  secured  it  with  a  light  turn  or 
two  of  a  roller  bandage.  Although  we  have  operated  on  a  large  number  of  cases, 
close  to  the  clavicle,  owing  to  the  former  belief  that  it  was  preferable  to  sever  tendi- 
nous rather  than  muscidar  tissue,  the  present  more  promptly  and  neatly  done  section, 
not  a  deux  temps,  with  a  small  knife  in  the  middle  of  the  neck,  leaving  no  appreciable 
scar,  offers  the  greater  advantages. 

In  young  and  flexible  subjects,  we  have  found  adhesive  plaster  and  a  common 
roller-bandage  an  amply  sufficient  mechanical  contrivance  to  aid  in  rectification  of 
the  head.  Apply  a  long  strip  of  adhesive  plaster  around  the  forehead  and  occiput, 
its  maintenance  in  position  being  better  secui'ed  by  a  bandage  passed  over  the  vertex 
and  beneath  the  chin,  the  two  being  pinned  together  where  the  one  passes  over  the 
other,  above  the  ears.  Neist  attach  around  the  waist  a  broader  band  of  adhesive 
plaster,  not  so  tight  as  to  interfere  with  the  movements  of  the  ribs ;  over  this  a  turn 
or  two  of  calico  roller-bandage ;  the  two  should  be  fastened  together  by  a  stitch 
here  and  there.  The  surgeon  has  now  two  circular  bandages,  the  one  around  the 
YoL.  II.  S 
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forehead,  the  other  ai'ound  the  waist,  which  are  not  likely  to  slip  if  properly  a^iplied. 
He  then  should  sew  a  sti'ip  of  tape  to  the  head  bandage  directly  above  the  ear  of  the 
unaffected  side,  and  carry  it  diagonally  across  the  trunk  to  the  opposite  side  of  the 
waist  bandage,  and  there  pin  it.  By  this  means  the  left  mastoid  process  (we  are 
speaking  of  wry-neck  caused  by  contraction  of  the  i-ight  stern o-mastoid)  will  be 
drawn  towards  the  right  sterno-clavicular  articulation,  the  original  wiy-neck  be 
removed,  and  the  chin  brought  to  the  median  line,  or  in  young  and  flexible  subjects 
even  across  it,  towards  the  affected  side,  constituting  a  temporary  wry-neck  in  the 
opposite  direction.  The  circular  or  ovoid  form  of  the  cranium  renders  it  difficult  to 
act  upon  it  for  any  length  of  time  by  any  other  apparatus  hitherto  invented.  The 
apparatus  will  shift  its  direction,  or  rather  the  head  will  partially  disengage  itself. 
Hence  even  a  greater  necessity  for  manipulations  exists  in  congenital  wry- neck  than  in 
other  deformities.  No  apparatus  effects  so  beneficial  and  lasting  an  impression  upon 
the  distortion  as  that  which  can  be  effected  by  the  hands  of  the  surgeon  or  attendant. 
There  is  a  great  additional  advantage  in  the  patient  being  freed  from  the  burden  and 
annoyance  of  the  complicated  apparatus  often  recommended.  Whilst  sitting  in  front 
of  the  patient,  the  attendant  should  be  taught  by  the  surgeon  to  apply  firmly  his  flat 
hands  to  the  sides  of  the  head,  and  direct  the  chin,  vertex,  or  occiput  in  the  required 
directions.  The  patient  should  be  placed  on  a  lower  seat.  Such  manipulations 
need  to  be  done  with  due  caution  and  technical  skill.  It  is  not  necessary  to  cause 
pain  in  order  to  produce  much  good.  They  should  be  employed  three  or  more  times 
a  day.  The  plaster  and  roller-bandage  which  we  have  described  is  most  convenient 
in  reference  to  these  manipulations.  It  may  be  unpinned  in  a  moment,  and  as 
quickly  readjusted.  We  have  cured  many  cases  by  the  means- here  enumerated,  in 
periods  varying  from  one  to  three  months,  and  have  only  once  had  occasion  to 
repeat  the  operation,  because  in  that  case  we  had  left  a  portion  of  the  clavicular 
origin  of  the  muscle  unsevered.  It  is  not  always  easy  when  dividing  separately  the 
clavicular  portion  to  determine  whether  a  few  fibres  of  undivided  tense  structures 
be  muscle  or  fascia.  It  was  this  case  which,  at  the  second  opei'ation,  induced  us  to 
revert  to  the  old  operation  in  the  middle  of  the  neck.  Manipulations  as  a  pre- 
caution against  relapse  may  be  longer  resorted  to ;  but  the  patient's  voluntaiy 
efforts  are  more  employed,  for  obvious  reasons,  and  are  more  successful,  than  in  some 
other  congenital  deformities. 

When  the  patient  is  old  enough  the  surgeon  will  find  the  greatest  assistance  in 
encouraging  the  patient  to  sit  before  a  looking-glass,  to  hold  the  head  straight,  and 
practise  all  the  natural  movements  with  accuracy.  It  is  lawful  to  excite  the  proper 
pride  of  the  individual  by  such  gymnastics.  An  apparatus  similar  to  that  gene- 
rally resorted  to  for  rectification  of  the  position  of  the  head  in  deformity  from 
vertebral  disease,  may  be  employed  in  cases  of  adult  congenital  wry-neck  during 
some  portion  of  eveiy  twenty-four  hours.  It  readily  effects  re-position  of  the  lateral 
or  forward  inclination  of  the  head,  but  is  powerless  to  affect  the  abnormal  rotation 
of  the  head  round  the  horizontal  axis. 

Wry-neck  from  contraction  of  clavicular  position  only  of  the  sterno-cleido-mastoid. 
■■ — In  a  few  cases  of  congenital  wry-neck  we  have  found  the  sternal  portion  or  the 
clavicular  portion  alone  contracted  ;  in  these  instances  we  have  severed  the  single 
contracted  origin,  the  cases  having  done  well. 

Acquired  or  non-congenital  spasmodic  wry-neck.-^~We  have  seen  many  cases  of 
active,  violent  spasm  of  the  sterno-mastoid  in  both  sexes,  oftenest  in  unmarried 
females  of  middle  and  advanced  age,  causing  severe  wry-neck  (see  fig.  32).  The 
spasm  is  commonly  jerking,  irregular,  convulsive,  never  ceasing  entirely  whilst  the 
patient  is  awake.  The  disorder  has  usually  commenced  a  few  years  before  or  after 
the  age  of  thirty  in  subjects  not  always  obviously  hysterical,  persons  of  excellent 
intellectual  and  social  characters,  whose  fixmilies  have  seemed  prone  to  other  cerebro- 
spinal affections.  We  have  watched  several  of  these  cases  for  many  years.  The 
spasm  and  deformity  have  in  many  cases  gi-adually  increased,  often  rendering  the 
patient's  existence  distressing,  through  incessant  motion  of  the  head,  disturbance  of 
sleep,  and  pain  in   the  neck,  apparently  due  to  strain  of  ligaments  and  nerve-dis- 
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turbance,  and  sometimes  accompanied  with  pain  referred  to  the  upper  part  of  the 
spinal  cord  itself,  as  in  some  cases  of  '  spinal  irritation.'  Now  and  then  the  spasm 
is  so  considerable  that  the  ear  of  the  aftected  side  is  drawn  down  by  a  series  of  jerks 
so  as  almost  to  touch  the  clavicle.  The  patient's  voluntary  efforts  to  arrest  the 
pulling  down  of  the  head  appear  to  increase  the  disorder.  Sometimes  the  co-existent 
affection  of  the  trapezius  draws  the  head  at  the  same  time  backwards,  and  prevents 
the  chin  approaching  the  sternum.  In  inveterate  cases,  such  as  have  existed  many 
years,  we  have  employed  mineral  and  vegetable  tonics,  galvanism,  and  electricity, 
with  only  temporary  benefit.  However,  as  might  be  expected,  generous  diet,  hygiene, 
and  freedom  from  mental  disturbance,  alleviate  the  symptoms.  Complete  relief  is 
afforded  by  subcutaneous  section  of  the  affected  sterno-mastoid ;  but  even  this 
measiire  is  only  useful  for  a  time  ;  for  after  two  or  three  months,  or  as  soon  as  re- 
union of  the  severed  part  is  complete,  the  spasmodic  shortening  and  jerking  retui-n. 
Stromeyer  had  a  patient  who  submitted  to  two  repetitions  of  tenotomy  for  the  sake 
of  the  temporary  relief  afforded  by  the  operation.  The  author  once  operated  on  an 
elderly  female  who  had  suffered  from  spasmodic  wry-neck  upwards  of  twenty-five 
years.  She  had  been  unable  for  many  years  to  sleep  in  the  recumbent  position,  but 
dozed  in  a  high-backed  nurse's  chair,  provided  with  side-supports  for  the  head.  For 
a  few  nights  after  the  operation  she  slept  soundly  in  bed.  The  malady,  however, 
returned,  and  two  or  three  years  afterwards  she  sank  exhausted,  want  of  sleep 
appearing  to  be  a  principal  cause  of  the  fatal  result.  The  operation  on  the  sterno- 
mastoid  is  insufficient  to  affect  the  remaining  muscles,  which  are  sometimes 
involved. 

In  two  recent  cases  of  this  affection,  sucli  for  example  as  have  existed  less  than 
two  years,  we  relieved  the  patients  in  a  few  months,  using  bromide  of  potassium  with 
quinine  and  other  tonics.  In  others  the  use  of  the  perchloride  of  mei'cury  has  had 
the  most  satisfactoiy  effect.  In  every  case  which  the  author  has  cured,  using  internal 
remedies,  the  value  of  attention  to  the  primee  vife  has  been  apparent.  For  this 
pui'pose,  half  a  grain  of  the  ext.  aloes  barbad.  every  night  has  been  used.  The  utility 
of  hydr.  perchlorid.  and  of  argent,  nitr.,  in  these  and  analogous  cases,  may  be  due  as 
much  to  their  stimulant  action  upon  the  hepatic  and  alimentary  mucous  surfaces,  as 
to  any  specific  action  upon  the  nerve-tissue  serving  the  implicated  muscles.  Kelapse 
is  not  uncommon  after  every  mode  of  treatment. 

An  interesting  instance  of  almost  perfect  cure  of  an  invetei'ate  case  in  which  mere  sec- 
tion of  the  sterno-eleido-mastoid  had  proved  only  temporarily  beneficial,  is  fully  recorded  by 
Mr.  Campbell  De  Morgan  in  the  British  and  Foreign  Medico- Chiruryical  Review,  ^vly  1866. 
The  successful  operation  consisted  in  division  of  the  exterr.al  branch  of  the  spinal  accessory 
and  the  removal  of  a  piece  of  the  nerve,  about  a  quarter  of  an  inch  in  length.  The  patient 
was  seen  some  two  years  afterwards  with  only  faint  trapes  of  thp  disorder. 

In  obviously  hysterical  wry-neck  in  the  young  female,  even  of  only  a  few  months' 
standing,  and  which  might  have  resulted  from  emotional  influences — a  condition 
which  we  are  unwilling  to  term  mimetic,  for  we  could  not  learn  that  she  had  ever 
seen  a  similar  case — a  judicious  amount  of  sympathy,  for  the  pain  which  really  exists 
on  the  side  opposite  to  the  contraction,  combined  with  the  assurance  of  possible  cure, 
by  her  own  exertions  in  front  of  the  looking-glass,  and  a  little  good-natured  banter 
on  the  improvement  in  appearance,  on  holding  the  head  straight,  even  for  a  moment, 
many  times  a  day,  result  in  the  acquirement  of  increased  strength  by  the  will  and 
the  normal  muscles.  These  gymnastic  efforts  undoubtedly  greatly  help,  if  they  do 
not  wholly  effect  recovery,  when  supported  by  t-he  infused  belief  in  ultimate  cure. 
We  may  here  state  that  we  have  never  met  with  a  decidedly  hysterical  case  of  foot, 
limb,  spine,  or  neck  deformity  in  the  ypung  which  did  not  finally  recover.  They 
differ  widely  in  this  respect  from  the  older  spasmodic  cases,  occurring  about  the 
climacteric  period. 

Paralytic  wry-neck  is  rare  ;  we  have  not  seen  more  than  three  cases.  The  head 
is  drawn  to  one  side  by  the  healthy  muscle,  which  is  deprived  of  its  antagonist.  In 
paralytic  wry -neck,  when  the  stage  for  ordinary  treatmei"it  of  the  partial  paralysis 
has  passed,  we  can  do  no  more  th^-n  support  the  head  by  the  padded  leather  or  steeh 
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spring  cravat.  Except  when  the  unparalysed  sterno-mastoid  is  structurally  degen- 
erated or  very  rigidly  contracted,  and  is  insusceptible  of  elongation  by  manipulations 
or  mechanical  treatment,  it  would  be  as  ii-rational  to  employ  tenotomy  as  it  is  in  a 
case  of  contracted  gastrocnemius,  which  has  simply  lost  its  antagonist,  and  which  can 
be  relieved  by  a  suitable  mechanical  support  without  operation. 

Wry-neck  from  disease  of  the  cervical  vertebrae,  is  caused  by  strumous,  and  some- 
times by  rhevimatico-strumous  disease  of  one  or  more  cervical  vertebras,  from  which 
the  head  inclines  to  the  affected  side.  The  chin  is  directed  to  one  side.  In  bulging 
of  the  opposite  side  of  the  neck,  and  in  general  appearance,  these  cases  much  re- 
semble congenital  wry-neck,  but  are  distinguished  from  it  by  their  history,  the  pain 
on  motion,  the  aspect  of  strumous  or  constitutional  disorder,  sometimes  by  hectic, 
by  the  instinctive  aversion  of  the  patient  to  the  surgeon's  handling  of  the  head,  and 
concomitant  glandular  or  other  forms  of  strumous  disorder  in  one  case,  or  rheumatic 
affection  in  the  other.  The  pathological  changes  common  to  disease  of  the  vertebrte 
in  each  region,  and  its  peculiar  dangers  when  situated  in  the  neck,  are  described  in 
a  subsequent  essay.  Great  caution  is  necessary  in  handling  these  cases,  lest  the 
disintegrating  bones  give  way  suddenly  to  the  pressure,  or  the  reparative  process 
which  may  be  going  on  be  interrupted.  Much  benefit  to  the  disease  itself,  and 
gradual  improvement  in  the  position  of  the  head  and  neck,  and  even  rectification, 
may  be  eflfected  by  a  well-adjusted  aj)paratus,  as  well  as  by  the  recognised  medicinal, 
dietetic,  and  hygienic  treatment  of  the  constitutional  malady.  We  have  twice 
witnessed  death,  as  sudden  as  in  apoplexy,  in  cases  in  which  suitable  support  of  the 
bead  had  been  neglected,  and  the  patients  had  persisted  in  maintaining  the  erect 
position,  having  walked  about  supporting  their  heads  with  the  hands.  These  cases 
are  analogous  to  death  from  sudden  and  quickly  fatal  paraplegia  in  cases  of  advanced 
disease  of  dorso-lumbar  vertebra  in  which  absolute  recumbency  had  been  neglected. 
An  efficient  apparatus  consists  of  a  padded  metal  plate,  secured  by  straps  beneath 
the  axilla  and  around  the  chest  upon  the  shoulder  of  the  side  to  which  the  head 
inclines.  Erom  this  shoulder-pad  an  iron  upright  piece  extends  upwards,  by  the 
side  of  the  neck,  to  the  parietal  region.  The  lower  end  of  this  upright  is  attached 
to,  and  moves  upon,  the  shoulder-plate  by  means  of  an  endless  ratchet-screw  ;  the 
upper  end  is  connected  with  a  pad  intended  to  be  adjusted  and  pressed  against  the 
parietal  region.  In  adults  and  very  severe  cases,  this  apparatus  may  be  attached  to 
a  common  spinal  support  for  the  chest  and  pelvis,  for  the  sake  of  greater  fixity  and 
more  powerful  leverage.  Sometimes  an  iron  stem  is  required  to  extend  upwards  to 
one  or  both  sides  of  the  head,  with  connecting  straps  to  be  applied  beneath  the  chin 
and  occiput,  so  as  to  receive  the  weight  of  the  head.  We  do  not  commonly  find  it 
necessary  to  employ  the  cumbrous  and  unsightly  machines,  consisting  of  an  iron 
scaffold  and  gibbet  for  suspension  of  the  head,  to  which  surgeons  resorted  as  lately 
as  the  commencement  of  the  present  century, 

Knoch-hnee,  In-hnee  {Genu  valgum). 

Genu  valgum  is  an  alteration  in  the  form  and  relation  of  parts  of  the  knee-joint, 
which  is  apt  to  accompany  the  majority  of  disorders  to  which  the  joint  is  liable. 
There  are  therefore  almost  as  many  clinical  varieties  as  there  are  knee  affections,  and 
the  distortion  may  also  arise  in  the  overladen,  and  overworked,  but  healthy  knee. 

In-knee  has  commonly  been  treated  of  under  two  heads  :  (1)  the  Statical,  caused 
pi-incipally  by  the  action  of  gravity  ;  (2)  the  Hachitic,  in  which  softening  of  the  bones 
and  relaxation  of  the  ligaments  and  muscles  have  been  the  primary  causes.  It  is, 
however,  obvious  that,  if  the  subject  of  such  relaxation  and  softening  attempts  to 
stand  erect  or  walk  about,  statical  influences  will  come  into  play  as  much  as  in  those 
cases  called  statical. 

Genu  valgum  may  exist  in  slight  degree  at  birth,  may  originate  in  the  fast- 
growing  year-old  infant,  from  want  of  breast  milk,  or  from  improper  and  too-watery 
diet,  without  external  signs  of  rachitis ;  or  it  may  depend  upon  unequivocal  rachitis, 
upon  infantile  paralysis,  upon  ordinary  spasm  from  cerebro- spinal  disease,  or  that 
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wliich  follows  asphyxia  neonatorum.  The  non-rachitic  form  arises  less  frequently  in 
the  later  years  of  childhood  during  convalescence  from  any  of  the  acute  disorders  of 
that  period,  wlien  the  patient  is  too  soon  allowed  to  stand  and  walk.  On  the 
approach  of  puberty  in  both,  sexes  during  another  period  of  fast  growing,  say  from  the 
twelfth  to  sixteenth  year  or  later,  a  liability  to  the  non-rachitic  distortion  occurs, 
increased  in  the  labouring  classes  by  overlading  and  over-exercise  of  the  limb,  and  the 
respiration  of  the  deleterious  atmosphere  of  the  workshop.  At  any  period,  injuries 
as  well  as  white  swelling  (strumous  synovitis  and  ostitis)  are  apt  to  present,  besides 
subluxation  and  contraction  in  the  flexed  position,  a  marked  inward  inclination  of 
the  knee,  with  e version  of  the  leg.  This  is  also  true  of  rheumatic  knees,  especially 
in  chronic  cases. 

We  have  seen  considerable  in-knee  in  tall,  robust,  over-stout  and  overgrown 
adolescents  and  adults,  height  and  weight  having  equally  contributed  to  it. 

This  greater  liability  to  genu  valgum  rather  than  to  the  opposite  deformity 
(genu  extrorsum)  is  determined  by  the  natural  form,  relations  and  functions  of  the 
parts.  In  a  sound  knee,  the  active  and  j)assive  structures,  the  moving  and  resisting 
forces  are  so  balanced,  that  while  the  normal  relations  are  preserved,  a  large  capability 
of  use  beyond  the  average  limits  exists. 

Fig.  83. — Genu  Valgimi  from  Rachitis ;  one  foot  being  inclined  to  Valgus,  the  other  to  Varus. 


In-knee  has  been  directly  attributed  to  the  normal  greater  size  of  the  internal 
condyle,  to  the  normally  adducted  position  of  the  femur,  to  the  asserted  naturally  less 
developed  condition  of  the  outer  articular  surface  of  the  tibia,  to  the  known  greater 
normal  range  of  abduction  of  the  leg  over  adduction,  in  some  positions  of  the  knee, 
and  lastly  to  abnormal  contraction  of  the  biceps  muscle. 

These  circumstances  favour  the  production  of  in-knee  only  when  morbid  alteration 
of  the  parts  concerned  in  the  joint,  intrinsic  and  extrinsic,  from  overwork,  or  any  of 
the  forms  of  knee  affection,  exists.  "When,  therefore,  the  surgeon  treats  the  early 
stages  of  a  disease  apt  to  be  complicated  by  knock-knee,  he  can,  by  suitable  treatment, 
prevent  its  occru'rence. 

Symptoms. — Inclination  of  the  knee  inwards  is  easily  recognisable  in  all  its  stages, 
from  the  slightest  departure  from  the  normal,  in  which  the  inner  ankles,  when  the 
patient  lies  supine,  are  separated  only  two  or  three  inches,  or  one  knee  when  erect 
slightly  overlaps  the  other,  to  the  more  considerable  deformity,  in  which,  as  fig.  .33 
shows,  the  feet  are  separated  ten  or  fifteen  inches.  When  the  surgeon  places  one 
hand  against  the  inner  aspect  of  the  knee,  and  the  other  against  the  outer  malleolus 
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in  a  young  child,  he  will  in  most  cases,  by  gentle  handling,  straighten  the  limb,  and 
will  note  that  a  considerable  undue  '  play '  in  the  hoi-izontal  direction  exists.  When 
thus  straightened,  he  can  almost  insert  his  forefinger  into  the  gap  formed  between 
the  external  condyle  and  the  upper  part  of  the  tibia  (see  fig.  34).  The  extent  of  this 
gap  is  a  measure  of  the  extent  to  which  the  weight  of  the  body  acting  on  the  relaxed 
and  softened  structures  has  altered  their  relation  to  one  another  at  this  part,  causing 
knock-knee.  This  gap  is  much  more  obvious  and  greater  in  atonic  or  non-rachitic 
'  statical '  cases  than  in  rachitic  cases,  because  the  joint  is  in  the  latter  less  lax  ;  it  is 
even  sometimes  imperceptible,  because  the  softening  of  the  bones  in  rickets  may  allow 
the  articular  surfaces  to  moiild  themselves  to  one  another,  and  even  in  children  three 
years  old  the  knee-joints  may  be  comparatively  firm  and  unyielding. 

In  older  neglected  cases  of  in-knee,  with  little  or  no  traces  of  rickets  (see  fig.  35), 
the  ankles  may  be  separated  more  than  twenty-four  inches,  walking,  however 
awkwardly,  being  almost  impossible.  A  remarkable  feature  of  the  distortion  is  that 
it  disappears  when  the  knees  are  flexed,  the  joint  structui'es  being  then  relaxed. 
Hyper-extension  of  the  joint  accompanies  knock-knee,  especially  the  undoubtedly 
non-rachitic  form.     It  has  never  before  been  pointed  out  that  in  young  rachitic 


Fig.  34. — Schematic     FiGf.     35.  —  Extreme      Adolescent 
representation     of  Idiopathic    or    Atonic    Knock- 

Genu  Valfjum.  knee. 


Fig.  36. — Oonsiderahle  ra- 
ck itic  Genu  Valgum,  due  in 
reality  mainly  to  great  cur- 
vatures of  femur  and  tibiee  ; 
from  A.  Meyer. 


a,  thefemxir;  6,  the  tibia;  c,   the  projecting  knee-ioint ;  d,  dotted  lines  representing  the  tibia  placed  in  its  natural 
'  position ;   e,  gap  on  the  outside  Of  the  joint. 


knock-kneed  children,  the  reverse  of  hyper-extension — viz.  deficient  extensibility — 
exists,  with  which  the  surgeon  may  have  to  deal,  as  well  as  with  curvature  of  the 
shafts  of  the  bones  and  inward  inclination  of  the  knee  in  the  same  limb. 

Sometimes  the  so-called  genu  valgum  in  rachitic  subjects  is  due,  as  in  fig.  36, 
more  to  curvature  of  the  shafts  of  the  bones  than  to  disturbed  relation  of  the  parts 
of  the  joint  itself. 

In  fact,  we  find  that  many  of  the  cases  regarded  as  rickety  genu  valgum,  success- 
fully treated  by  osteotomy,  have  not  been  rachitic  according  to  our  definition  of  the 
term  (inward  yielding  of  the  knee-joint),  but  indiscriminately  either  statical,  non- 
rachitic ones,  rachitic  ones,  or  cases  of  curvature  of  the  shaft  causing  apparent 
knock-knee. 

When  the  bones,  from  a  case  of  severe  genu  valgum,  are  disarticulated,  and 
placed  as  in  the  normal  hmb  when  the  body  is  erect,  the  gap  just  alluded  to  is  seen 
as  a  triangular  space  between  the  external  articulating  surfaces,  the  base  of  which 
may  measure  from  ^  to  1  inch,  according  to  the  severity  of  the  case. 

This  gap  constitutes  the  grave  anatomical  fact  which  the  surgeon  in  the  treat- 
ment of  the  majority  of  cases  has  to  keep  in  view. 
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Treatment  of  knock  Jcnee. — We  have  heard  it  maintained  that,  as  a  rule,  chikh-en 
recover  spontaneously  from  this  affection.  In  a  small  proportion  of  cases,  spon- 
taneous recovery  of  good  power  of  walking  takes  place  ;  but  an  examination  of  such 
instances  has  shown  us  evident  traces  of  the  affection  in  some  persistent  projection 
of  the  internal  condyles,  with  inability  to  take  long  walks  on  several  successive  days, 
without  weakness  and  pain  on  the  inside  of  the  knee.  Shght  cases  will  recover 
under  improved  dietetic  and  hygienic  influences,  with  the  aid  of  suitable  manipula- 
tions, and  the  discontinuance  of  prematurely  urging  the  child  to  walk.  Sometimes 
we  can,  in  addition,  advantageously  recommend  the  recumbent  posture  during  cer- 
tain short  periods  of.  the  day,  and  combine  with  this  repose  the  placing  a  soft  pad 
between  the  condyles,  the  limbs  being  extended,  and  the  ankles  being  gently  drawn 
towards  each  other  by  means  of  a  soft  bandage,  strap,  or  other  ligature,  or  by  the 
hands  of  the  surgeon  or  of  the  '  rvibber '  who  has  been  taught  by  him  (see  figs.  37 
and  38). 

Long- continued  experience  has  shown  us  that  two  things  are  indispensable — viz.  to 


Fig.  37  represents  a  moderate  degree  of  Knock- 
knee  in  the  act  of  manual  reduction.  If  the 
surgeon  prefer,  he  may  teach  the  rubber  to 
accomplish  the  same  upon  each  knee  singly,  by 
pressing  the  internal  condyle  with  one  hand, 
and  the  outer  malleolus  with  the  other. 


Fig.  38  represents  the  same  Knees  as 
fig.  37  when  straightened  with  the 
hands.  During  these  manipulations 
it  is  absolutely  necessary  that  the 
patellee  sliould  present  upwards,  to- 
wards the  ceiling,  not  sidewards. 


keep  the  knee  extended  during  active  treatment  by  an  unyielding  padded  splint  of 
any  material  along  the  back  of  the  joint  to  prevent  its  bending,  and  to  apply  a  simi- 
lar contrivance  along  the  outside  of  the  joint  to  maintain  adduction  of  the  leg. 

The  side  splint  should  be  thickly  padded  along  one-fourth  of  its  length  only  at 
both  extremities,  leaving  the  middle  portion  unpadded  so  as  to  present  a  hollow  into 
which  the  joint  may  be  drawn  by  a  roller  bandage  or  straps  and  buckles  (see  fig.  39). 
Should  the  case  be  more  severe  than  in  the  above  figure,  or  any  difficulty  be  ex- 
perienced in  accommodating  a  flat  straight  back  splint  to  an  ixiwardly  inclined  knee, 
a  light  wood  or  metal  splint  (fig.  40)  may  be  employed ;  being  articulated  horizon- 
tally, it  accommodates  itself  to  the  angle  of  the  distorted  knee,  but  effectually  prevents 
bending,  and  does  not  interfere  with  the  action  of  the  side  splint.  "We  prefer  these 
splints  to  the  metal  troughs  furnished  with  straps  and  buckles  which  we  inti-oduced 
a  generation  ago. 

Children  of  the  well-to-do  classes  with  slight  knock-knee  may,  with  or  without 
the  use  of  splints,  at  night,  and  some  two  or  three  hours  in  the  day-time,  spend  apart 
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of  their  day  at  book  or  needlework,  sitting  on  the  ground  with  knees  crossed,  and 
their  work  in  front  of  them.  Every  occupation  that  frees  the  outer  side  of  the  knee- 
joint  from  pressure  is  desirable.  Pony  or  donkey  exercise  astride  without  stirrups 
when  available,  very  useful. 


Fig.  39  represents  the  Side  Splint  along 
the  outside  of  the  knee  before  the  roller 
bandage  is  applied.  The  plain  straight 
back  splint,  which  should  be  applied  before 
the  side  splint,  is  not  represented  here. 


Fig.  40. — Dr.  Little's  improved  Articulated 
Bacli:  Knee-splint  for  instrumental  treat- 
ment of  In-knee. 


Fig.  41. — Diagrammatic  representation  of  Walking  and  Night  Instrument  for  rectification 
of  severe  Adolescent  Knock-knee.  It  consists  of  an  upright  stem,  with  free  movement 
joints  at  hip  and  ankle,  attached  below  to  an  ordinary  foot-piece,  and  transferable  to  an 
ordinary  day  boot,  to  which  it  may  be  secured  by  a  spring  below  the  heel. 


Fig.  42. — Right  In-knee,  with 
hyper-extension  and  out-knee 
on  the  left  side,  with  general 
outward  curvature  of  the  limb. 
From  Macewen,  '  On  Oste- 
otomy.' 


a  a.  On  the  ilprlght  stem  are  pads  on  the  fulcl'a  to  protect  the  skin  ovei'  the  trochanter  and  the  external  malleolus 
from  pressure  ;  a,  on  the  inside  of  the  knee,  is  to  indicate  a  pad  to  protect  this  part  from  pressure.  Leading  from 
this  pad  to  the  upright  stem  is  a  metal  back-piece,  consisting  of  two  parts,  the  left-hand  half  being  the  female  screw, 
and  the  right  half  a  male  screw.  By  turning  round  the  piece  of  metal  a,  to  which  the  male  screw  is  attached,  this  is 
made  to  enter  the  female  screw,  so  that  gradually  the  pad  a,  opposite  the  inside  of  the  knee,  is  approximated  to  the 
upright  stem,  and  the  inserted  krtee-joint  gradually  directed  towards  the  perpendicular.  To  avoid  ehcmiiberiug  the 
drawing  several  adjuvant  essential  contrivances  have  been  omitted.  These  are  a  thigh  strap,  v/hich  should  te 
attaclied  to  the  upright  stem,  opposite  the  middle  of  the  thigh,  to  draw  the  thigh,  towards  the  perpendicular  ;  a 
similar  should  be  opposite  the  middle  of  the  leg.  Besides  these  a  stout  buckskin  strap  should  pass  from  the  upright 
at  b  b,  successively  over  the  front,  the  inside,  and  around  the  back  of  the  knee,  and  be  buckled  on  the  upright  at  6  b, 
so  as  to  draw  the  khee  outwardly ;  and  another  buckskin  strap  pass  from  the  buckles  c  c  to  the  buckles  at  d  d,  so  as 
to  keep  the  knee  completely  extended.  It  is  desirable  that  once  a  day  the  knee  in  the  still-gi-owing  individual  be 
bent,  so  as  to  avoid  stiffening  of  the  joint  in  the  extended  position.  It  is  well  to  order  the  apparatus  to  have  a  ring- 
catoll  knee  movement.  If  the  knee  of  the  w'orst  class,  whether  or  no  section  of  biceps  femoris  has  been  done,  be,  as 
it  should  be,  straightened  within  eight  or  ten  weeks,  the  patient  may  be  allowed,  by  means  of  the  ring- catch,  to 
Walk  with  free  movement  of  the  joint  a  part  of,  or  after  a  time,  the  whole  day. 
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Infants  even  who  are  unable  to  walk  evince  no  pain  or  inconvenience  from  treat- 
ment. If  the  utmost  gentleness  be  used,  nature  will  clo  her  Avork  in  filling  up  the  gap 
between  the  external  condyle  and  opposite  part  of  the  tibia  ;  and  certainly,  on  removal 
from  the  joint  of  the  undue  direction  and  pressure  of  the  weight  of  the  body,  the 
ligaments  and  muscles  will  adapt  themselves  to  the  new  order  of  things.  With 
improved  nutrition  infantile  cases  are  remediable  within  two  or  three  months,  not 
needing  afterwards  irons  or  retentive  apparatus  of  any  kind.  Children  of  two  to  four 
years  and  upwards  able  to  walk,  if  the  case  be  more  severe,  may  wear  the  apparatus 
(wooden  splints  or  common  leg  irons,  with  or  without  '  ring  catch '  arrangement,  as 
the  necessities  and  severity  of  the  case  may  indicate)  day  and  night,  and  walk  about 
in  the  day-time  with  reasonable  rest,  the  apparatus  being  removed  morning  and  even- 
ing for  cleanliness  sake,  and  to  enable  the  nurse  to  bend  methodically  the  knee-joint 
once  or  twice,  i.e.  preventing  inversion.  Patients  may  follow  their  nursery  school  or 
business  vocation.  As  soon  as  it  is  found  that  the  knees  evince  no  decided  tendency 
to  return  to  the  valgus  form,  directly  the  appai'atus  is  removed,  a  gradually  extended 
permission  to  habitually  use  the  limb  in  full  mobility  may  be  given. 

A  tall  adolescent  may  be  successfully  treated  throughout  by  the  splints  at  night, 
and  a  Long  straight  iron  outside  from  pelvis  to  the  ground,  not  jointed  at  the  knee, 
during  day-time.  It  is  rarely  necessary  in  any  but  the  severest  neglected  or 
unrelieved  cases,  even  in  the  adolescent  up  to  the  age  of  16  or  17,  to  confine  the 
patient  to  couch  or  bed,  to  I'esort  to  tenotomy,  division  of  ligaments,  or  to  forcible 
straightening  under  anaesthesia. 

If  force  be  absolutely  necessary,  we  prefer  supra-cond3'lar  osteotomy,  especially  as 
carried  out  by  Macewen,  remembering  that  the  division  of  bones  is  rarely  required 
for  the  relief  of  the  essential  nature  of  the  knock-knee  joint  distortion,  but  only  for 
the  otherwise  insuperable  rachitic  coexisting  curvatu.re  of  thigh  and  leg  bones  ;  in 
fact,  for  relief  of  severe  lickety  cui'vature  in  advanced  adolescence  and  adult  age,  to 
which  it  should,  in  our  opinion,  be  restricted.  (See  the  section  on  '  Osteotomy  ' 
in  the  essay  on  Surgical  Diseases  of  Childhood,  Vol.  III.) 

Occasionally  the  knee-joint  yields  outwardly  insteadly  of  inwardly,  constituting 
a  deformity  exactly  the  opposite  to  knock-knee  (see  fig.'  42).  We  have  named  this 
affection,  Gemc  extrorsum  curvatum.  The  treatment  of  it  should  be  conducted  upon 
the  same  j)rincii3les  as  that  of  knock-knee,  but  be  applied  in  the  opposite  direction. 
Sometimes  we  have  to  treat  in  one  limb  genu  valgum  and  in  the  opposite  Kmb  genu 
extrorsum  curvatum,  the  latter  being  the  more  obstinate  under  mechanical  treat- 
ment, and  therefore  needing  earlier  recourse  to  osteotomy  of  thigh  and  leg  bones. 


Anchylosis  of  the  Knee  and  other  Articulations. 

The  successful  labours  of  orthopaedic  practitioners  have  contributed  to  improve 
the  knowledge  of  the  real  condition  of  joints  after  the  cessation  of  various  forms  and 
degrees  of  injury,  inflammation  and  degeneration.  The  erroneous  notion,  that  long- 
continued  repose  of  a  joint  alone  sufficed  to  induce  such  alterations  in  its  articular 
surfaces  as  to  lead  to  bony  union,  and  the  remarkable  rigidity  and  immobility  which 
result  from  the  agglutinated  or  contracted  extra-ai-ticular  structures — fti.scise,  muscles, 
and  ligaments — especially  when  dense,  fibrous,  deeply-extending  cicatrices  co-exist, 
favoured  the  supposition  of  the  common  pi-evalence  of  true  bony,  irremediable  anchy- 
losis. We  know  that  absolute  bony  union  of  articular  surfaces  is  a  comparative 
rarity,  even  in  pathological  cabinets. 

For  practical  purposes  we  may  divide  the  conditions  in  which  joints  contracted 
from  disease  are  presented  to  the  surgeon,  with  a  view  to  the  restoration  of  form  and 
motion  and  restoration  of  symmeti'y,  into  three  classes.  1st.  Those  in  which  the 
resistance  to  motion  is  furnished  solely  or  mainly  by  shortening  of  the  extra-articular 
tissues.  2nd.  Those  in  which,  in  addition,  more  or  less  consideiuble  changes  in  form 
and  relation  of  parts  of  the  articulation,  in  consequence  of  subluxation  or  partial 
dislocation  of  the  ax^ticulating  ends  of  bones,  has  occurred.  3rd.  Those  in  which 
more  or  less  considerable  changes  within  the  joint  have  occurred,  viz.  transformation 
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of  the  synovial  surface,  vascular  adhesions,  fibrous  adhesions,  erosion  of  cartilage  or 
of  bone,  mineral  or  bony  deposits.     4th.  Absolute  osseous  anchylosis. 

The  first  class  of  cases  is  common.  We  have  met  with  numerous  instances  of 
knee  and  elbow-joint  contraction,  induced  respectively  by  severe,  deeply-extending 
burns,  by  phlegmonous  erysipelas,  by  '  swelled  leg,'  in  which  the  history  of  the  case, 
the  state  of  obvious  contraction  and  adhesion  of  the  extra-articular  tissues,  together 
with  the  absence  of  displacement  or  deformity  of  the  articular  extremities  of  the 
bones,  left  no  doubt  in  our  minds  that  the  articular  surfaces,  notwithstanding  the 
paucity  of  motion,  or  its  entire  absence,  were  free  from  organic  change.  In  these 
cases,  restoration  of  form,  and  often  an  almost  complete  recovery  of  spontaneous,  i.e. 
voluntary  movement,  may  be  efiected  without  difficulty. 

The  cases  in  which  more  or  less  luxation  of  bones  exists  demand  greater  attention 
dru'lng  treatment  than  those  in  which  abnormal  flexion  alone  exists.  The  sub- 
luxation is  often  accompanied  with  abduction  of  the  tibia  and  consequent  genu 
valgum  (see  section  on  this  knee  deformity). 

The  third  class  of  cases  includes  some  which  have  had  a  similar  origin  to  those  of 
the  first  category,  but  in  which  the  injury  or  inflammation  has  extended  to  the  in- 
terior of  the  joint,  or  at  least  has  involved  the  capsular  ligament.  In  these  cases, 
deep,  retracted,  indented  cicatrices,  and  bands  of  indurated  adventitious  tissue,  pene- 
trating, it  may  be  presumed,  into  the  hollows  and  sinuosities  of  the  ends  of  the 
bones,  even  if  all  happen  to  be  exterior  to  the  articulation,  tell  of  exposure  of  the 
synovial  membrane  so  near  to  the  disease,  that  it  is  improbable  that  it  will  have 
escaped.  These  cases  admit  of  rectification  of  position,  and  commonly  some  degree 
of  voluntary  motion  follows.  The  bulk  of  this  class  consists  of  cases  resulting  from 
strumous  synovitis  (1)  and  diseases  of  the  articular  extremities,  rheumatic  and  gouty 
contractions,  and  distortions  from  accidental  violence. 

The  strumous  distortions  of  the  knee  usually  present  considerable  mobility  within 
a  limited  range,  with  much  deformity  and  prominence  of  the  internal  condyle  from 
subluxation,  inversion,  and  from  wasting  of  the  member  above  and  below  the  arti- 
culation. They  are  usually  straightened  without  any  gi'eat  difiiculty,  although 
much  prominence  of  the  condyles  and  displacement  may  remain  unless  guarded 
against.     Partial  mobility  is  usually  recovered. 

The  rheumatic  cases  which  apply  for  orthopaedic  relief  are  principally  of  two 
kinds,  those  in  which  '  chronic  rheumatic  arthritis '  subsists,  and  those  rarer  instances 
of  acute  articular  inflammation  excited  by  exposure  to  cold  during  gonorrhoea,  child- 
bed, or  an  early  stage  of  lactation.  In  the  first  kind,  during  the  comparatively 
early  stage,  much  intra-articular  fluid  secretion  and  free  mobility  within  a  certain 
range  remain.  At  a  later  stage,  in  proportion  to  the  development  of  gelatinous  and 
vascular  adhesions  and  mineral  deposit,  the  movement  becomes  more  limited.  In 
ordinary  rheumatism,  true  anchylosis  does  not  occur.  We  have  been  long  accustomed 
to  attempt,  by  gentle  manipulations  and  gentle  but  firm  employment  of  mechanical 
contrivances,  to  restore  these  limbs  to  greater  usefulness  as  regards  movement  and 
symmetry.  We  have  succeeded  in  obtaining  the  latter,  but  not  the  former  desidera- 
tum. In  fact,  as  might  be  inferred  from  pathology,  the  benefit  of  orthopaedic  treat- 
ment is  in  the  inverse  proportion  to  the  anatomical  degeneration  which  the  rheumatic 
joint  has  undergone. 

In  the  second  kind  of  rheumatic  cases  of  partial  anchylosis,  those  which  have 
commenced  with  very  acute  affection  of  one  joint,  most  often  the  knee,  the  loss  of 
motion  occurs  rapidly,  and  is  frequently  complete.  It  seems,  in  these  cases,  that  an 
acute  destruction  of  the  synovial  surface,  with  rapid  exudation  of  mortar-like  plastic 
material,  takes  place,  causing  firm  agglutination  of  the  ends  of  the  bones. 

Tact  in  the  examination  will  usually  show  that  absolute  immobility  of  the  knee, 
from  whatever  cause  the  anchylosis  has  proceeded,  does  not  exist.  The  joint  is 
movable  when  a  gentle  and  unexpected  effort  to  bend  or  straighten  the  Hmb  pi'oduces 
a  sharp  pain  through  it.  We  deduce  some  favourable  conclusions  as  to  the  state  of 
the  joint  if  we  find  the  patella  movable.  This  bone  may  sometimes  be  moved  upon 
its  horizontal  axis  when  no  motion  is  pei'ceived  upon  the  perpendicular  one,  and 
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when  DO  flexion  or  extension  of  the  knee  can  be  effected  by  ordinary  handHng  of  the 
joint. 

Articular  rheumatism,  acute  and  chronic,  usually  leaves  the  synovial  membrane 
intact,  no  deformity,  as  a  rule,  remains,  the  exception  being  in  the  knee  and  ankle  ; 
here  the  weight  of  the  body  comes  more  mischievously  into  play  than  else- 
where, and  sometimes  gives  rise  to  a  rheumatic  genu  valgum,  and  in-ankle  or 
flat-foot. 

Many  rheumatic  contractions,  those  which  are  the  least  aoienable  to  treatment, 
belong  to  the  peculiar  form  of  the  disease  denominated  '  chronic  rheumatic  arthritis  ' 
by  Adams  of  Dublin,  the  '  rheumatoid  arthritis  '  of  Garrod. 

In  reference  to  treatment  and  prognosis,  a  correct  judgment  of  the  condition  of  a 
oint  contracted  from  disease  may  be  formed  from  the  history  and  the  external 
appearance,  aided  by  careful  manual  examination.  In  the  hip,  the  diagnosis  is 
sometimes  more  difiicult,  because  the  history  communicated  may  be  fallacious  in 
consequence  of  the  greater  liability  to  errors  in  diagnosis  during  the  first  stage  of 
disorder  in  and  around  this  articulation.  Hip-contractions  occur  in  which  the 
primary  hip-affection  had  been  originally  '  sciatica,'  muscular  and  fascial  rheumatism 
of  the  bulk  of  the  muscles  of  the  hip  and  loin,  or  one  of  the  forms  of  rheumatism  of 
the  joint  itself,  or  '  morbus  coxse,'  or  the  result  of  accident.  To  these  causes  of  hip- 
contraction,  which  are  not  always  diagnosed,  we  may  add  the  peculiarly  grave  intra- 
and  extra-articular  exudation  which  occasionally  occurs  at  the  close  of  malignant 
scarlatina,  and  the  less  serious  persistent  drawing  up  of  the  thighs  which  occurs 
(without  pyaemia)  during  a  tedious  confinement  to  bed  from  fevers  and  phlegmasise, 
especially  in  persons  whose  growth  is  not  complete.  "We  have  also  met  with  severe 
rigid  hip-contraction,  with  pain  and  wasting,  which  had  commenced  during  pregnancy 
from  uterine  infiuences ;  also  after  childbirth  from  puerperal  disturbance ;  and  in 
unimpregnated,  as  well  as  in  unmarried  women,  even  from  great  ftecal  accumulation 
in  the  intestines.  Whilst  reminding  the  surgeon  of  the  vai'ious  causes  of  persistent 
hip-contraction,  we  may  complete  the  list  by  adding  congenital  and  neo-natal  con- 
tractions and  luxations,  paralytic  and  spasmodic  contractures,  some  of  these  being 
hysterical,  and  some  very  grave  affections,  proceeding  from  disease  of  the  brain  or 
spinal  coi-d,  sometimes  co-existing  with  angular  spinal  curvature.  These  numerous 
causes  of  hip-contraction  are  not  enumerated  as  if  they  were  so  many  pitfaUs  to  the 
surgeon ;  but  in  order  that,  knowing  what  may  have  produced  a  given  contraction, 
the  young  surgeon  may  be  forearmed  for  diagnosis  and  successful  treatment. 

Treatment  of  partial  and  complete  anchylosis.— The  several  forms  of  contracted 
joints  of  the  extremities  above  enumerated  admit  of  four  modes  of  treatment :  1st. 
Mechanical  extension,  including  manipulations  and  shampooing.  2nd.  Tenotomy, 
succeeded  by  gentle,  gradual  mechanical  extension.  3rd.  Violent  extension  under 
the  anaesthetic  influence  of  chloroform,  sometimes  preceded  by  tenotomy.  4th.  Os- 
teotomy. 

The  majority  of  joints  affected  with  incomplete  anchylosis,  even  the  knee,  elbow, 
or  hip,  still  more  the  smaller  articulations,  and  even  after  three  or  four  years'  dura- 
tion of  the  contraction,  admit  of  as  full  and  prompt  restoration  by  gradual,  gentle 
emjjloyment  of  mechanical  extension  as  by  either  of  the  remaining  modes  of  treat- 
ment above  indicated,  with  the  advantage  of  the  treatment  being  conducted  without 
pain,  suffering  of  any  kind,  or  confinement  to  the  house.  In  severe  knee  cases  of 
many  years'  duration,  subcutaneous  division  of  the  hamstring  muscles  may  advan- 
tageously precede  the  mechanical  treatment,  the  surgeon  bearing  in  mind  that  here, 
as  in  other  distoi'tions,  success  depends  more  upon  the  manner  in  which  the  me- 
chanical treatment  is  conducted  than  upon  operative  interference  (see  p.  268).  In  a 
small  proportion  of  cases,  those  in  which  apparent  total  immobility  exists,  or  in 
which  it  is  obvious  that  partial  calcareous  deposit  has  taken  place,  violent  extension, 
with  the  aid  of  chloroform  or  ether,  may  be  employed. 

Mechanical  extension  of  partially  anchylosed  joints. — Little  actual  apparent 
power  is  required  to  overcome  the  most  rigid  cases.  The  first  condition  of  success 
is  the  coi'rect  adaptation  of  the  appropriate  apparatus  to  the  size  and  natural  move- 
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ments  of  the  part,  and  to  the  departures  of  the  limb  from  the  natural  form  and 
direction,  remembering  what  has  been  said  (p.  267)  as  to  the  combination  of  genu 
valgum  with,  abnormal  flexion  from  disease.  When  practicable,  the  apparatus 
should  only  limit  the  movement  of  the  affected  joint  towards  tbe  contracted  side, 
i.e.  it  should  not  immovably  fix  the  part  in  every  direction,  but  should  leave  some 
'  play  '  to  the  limb  in  the  direction  which  it  is  wished  the  part  should  take.  No 
curable  anchylosis,  free  from  bony  union,  can  resist  gradual,  gentle  pressure ;  we 
only  resort  to  tenotomy  in  addition  to  mechanical  extension  for  the  purpose  of 
saving  time.  A  little  consideration  will  explain  how  apparently  slight  continued 
pressure  can  effect  so  great  a  result  as  the  straightening  of  a  knee  contracted  for 
more  than  twenty  years  from  former  articular  disease  or  injury.  The  uninitiated 
surgeon  is  accustomed  to  regard  such  a  joint  as  '  nearly  anchylosed  ; '  perhaps  he 
does  not  reflect  that  if  bony  union  has  not  taken  place,  the  opposing  structures  are 
'  soft  parts,'  i.e.  shortened  muscles,  ligaments,  fasciae,  cutaneous  textures,  and  cica- 
trices, all  liable  to  yield  to  steady  pressure.  It  is  probable  that  as  soon  as  this 
gentle  pressure  is  applied,  the  contracted  muscles,  shortened  merely  from  position 
and  repose,  not  being  spasmodically  affected,  resist  elongation,  but  they  speedily  tire, 
and  give  up  the  unequal  struggle ;  the  non-muscular  parts,  however  dense  they  may 
be,  pi'obably  undergo  some  change  of  vascularity,  some  interstitial  change  in  their 
nutrition  as  a  consequence  of  the  gentle  violence  they  undergo  through  which  their 
mechanical  power  of  resistance  is  diminished.  An  increase  of  temperature  and  of 
bulk  of  the  part  undergoing  too  rapid  mechanical  extension  is  usually  perceived,  which 
we  believe  to  be  due  to  increased  flow  of  blood  consequent  upon  the  stimulus  of  the 
state  of  tension  in  which  the  resisting  tissues  are  maintained.  This  augmented  flow 
of  blood  is  unaccompanied  by  inflammation  or  even  by  pain  when  the  part  is  at  rest. 
Such  appears  to  be  the  process  in  the  structures  on  the  contracted  side  of  the 
member.  The  treatment  probably  receives  aid  from  the  muscles  on  the  uncon- 
tracted  side.  The  direction  of  the  distortion  was  originally  determined  by  the 
stronger  set  of  muscles,  or  by  those  most  advantageously  situated,  having  over- 
powered the  weaker  set.  When  the  contracted  muscles  yield  in  their  turn  to  the 
mechanical  instrument,  the  muscles  situated  on  the  uncontracted  side  tend  to 
recover  their  lost  sphere  of  action,  and  assist  replacement. 

At  the  knee-joint,  the  thigh  and  leg  each  offer  a  great  length  of  leverage,  advan- 
tageous for  successful  treatment  by  mechanical  extension ;  and  consequently  we 
have  met  with  no  partially  anchylosed  knee  which  has  not  been  straightened  and 
rendered  fit  for  use  without  the  aid  of  tenotomy  or  chloroform  in  a  pei'iod  varying 
from  one  to  three  months. 

The  anatomical  relations  of  the  hip-joint  render  it,  as  already  mentioned,  less 
favourable  for  orthopaedic  treatment  than  any  of  the  ginglymoid  articulations.  We 
may  mention,  in  illustration,  that  in  an  instance  of  uniform  fibrous  and  vascular 
membranous  adhesion  of  the  head  of  the  femur  within  the  acetabulum  after  death,  the 
partially  anchylosed  pelvis  and  thigh  having  been  removed  from  the  body,  we  were 
unable  to  extend  the  hip  by  any  power  we  could  exert  with  our  hands,  until  the 
capsular  ligament  and  some  of  the  adhesions  within  the  acetabulum  had  been 
severed  with  the  knife.  The  same  kind  ef  adhesions  in  a  knee  would  have  yielded 
to  the  power  fruitlessly  employed  at  the  hip. 

The  continued  attention  of  orthopaedic  practitioners  who,  during  the  last  five- 
and-thirty  years,  have  trodden  in  the  footsteps  of  Scarpa  and  Stromeyer,  bringing 
pathological  and  anatomical  knowledge  with  experience  to  the  aid  of  the  instrument- 
maker,  has  revolutionised,  simplified,  and  thus  far  perfected  orthopaedic  apparatus. 
When  practicable,  elaborate  instruments  should  be  avoided.  In  numerous  instances, 
as  in  congenital  club-foot  of  adolescents,  in  considerable  knee-contractions,  and  sub- 
luxation, the  necessity  of  well  fixing  one  part  whilst  another  is  acted  upon,  or  the 
complicated  character  of  the  deformity  itself,  entails  corresponding  need  of  an  elabo- 
rate contrivance. 

Different  mechanical  forces  are  employed — the  lever,  the  screw,  and  the  spring; 
the  last  two   often   resolvable  into   the  lever,  screws  and  springs  being  employed  to 
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modify  the  action  of  the  lever.  The  diacnssion  of  the  relative  advantage  of  the 
different  modes  of  applying  these  forces  would  lead  us  away  from  our  immediate 
object. 

It  should  be  borne  in  mind  during  the  employment  of  these  forces  in  orthopaedic 
apparatus,  and  especially  in  the  use  of  the  screw,  that  it  is  available  less  as  a 
means  of  abruptly  forcing  the  deformed  parts  into  their  natural  position  than  as 
an  adjusting  contrivance.  In  any  case  in  which  the  screw  is  forcibly  employed, 
excoriation,  sloughing,  or  intolerable  pain,  will  inevitably  result.  In  some  ^:)a^^e7^i 
individuals,  vesication,  and  even  superficial  sloughs,  may  be  induced  over  projecting 
bones  without  complaint  of  pain — an  urgent  reason  for  anxious  examination  of  a 
part  sxibjected  to  pressure,  especially  by  the  inexperienced  orthopaedist.  Large 
sloughs  are  more  than  inexcusable. 

Every  apparatus  should  be  padded,  so  as  to  avoid  pressure  upon  prominent 
points  of  the  bone,  and  adapted  to  each  individual  case.  The  orthopaedic  apparatus, 
like  that  for  a  fractured  limb,  should  compress  tbe  part  in  its  circumference  as  little 
as  possible,  and  never  tightly  encircle  it.  It  should  act  gradually,  in  proportion  as 
the  deformity  itself  changes  in  degree.  A  simply  contracted  knee  resting  upon  its 
posterior  aspect  in  an  apparatus  slightly  straighter  than  itself,  tends  by  its  own 
weight  to  regain  a  straighter  position. 

The  greater  number  of  contracted  joints,  when  not  affected  with  bony  anchylosis, 
if  left  to  themselves,  may  be  regarded  as  contracting  joints ;  for  the  contracting 
process  is  ever  progressing  until  it  attains  the  maximum. 

At  the  outset,  the  surgeon  should  be  content  almost  simply  to  apply  the  instru- 
ment to  the  deformity,  and  not  to  apply  the  deformity  to  the  instrument,  as  is  too 
often  attempted  by  novices.  In  this  gentle  manner  of  proceeding,  the  first  difiiculty 
in  the  treatment  of  every  case  of  deformity  is  overcome, — the  patient  sufiers  nothing 
from  the  attempt  to  straighten  the  part ;  the  simple  inconvenience  of  wearing  an 
aj^paratus,  the  irksomeness  attendant  upon  necessary  confinement  of  the  affected  part 
in  an  unfamiliar  instrument,  is  his  only  trouble,  and  one  which  is  sjseedily,  in  a  day 
or  two,  overcome.  Having  once  applied  a  well-fitting  instrument,  the  screws  or 
straps  by  which  it  is  adjusted  to  the  now  improving  member  require  to  be  advanced 
or  tightened  as  opportunity  offers.  An  impatient  advance  of  the  pressure  will,  by 
production  of  pain,  and  necessity  for  relaxation  of  the  instrument,  occasion  loss  of 
time.  The  principle  of  action  in  the  progress  of  mechanical  ti-eatment  should  be 
that  of  never  advancing  too  rapidly,  so  as  to  risk  the  necessity  of  receding.  By 
gentle  steady  advance,  the  patient's  confidence,  so  essential  to  prompt  recovery, 
remains  undiminished.  By  subjecting  the  member  to  no  greater  pressure  than  can 
be  easily  borne,  no  temptation  to  loosening  the  apparatus  is  afforded  to  the  timid, 
and  no  risk  is  incurred  of  occasioning  excoriation  or  inflammation  in  individuals 
possessing  greater  endurance,  or  in  young  children,  whose  cries  might  by  mistake  be 
attributed  to  other  causes.  The  surgeon,  or  a  trustworthy  attendant,  must  take  due 
precautions  that  the  patient  does  not  play  '  fast  and  loose '  with  the  apparatus.  In 
this  manner,  in  suitable  cases,  the  opposition  offered  to  restoration  by  fascire,  tendons, 
ligaments,  and  ill  direction  of  articular  surfaces,  apparently  irresistible,  may  be 
removed. 

In  the  choice  of  mechanical  ajiparatus  the  surgeon  should  also  be  guided  by  that 
principle  which  actuates  him  in  the  selection  of  therapeutic  agents  in  any  internal 
or  external  disease,  viz.  the  use  of  that  means  the  action  of  which  he  best  under- 
stands, or  in  the  use  of  which  he  has  had  most  experience.  A  common  splint, 
properly  applied,  will  effect  more  benefit  than  an  instrument  of  greater  pretension 
indifferently  managed, 

VVe  have  straightened  in  a  few  months,  or  within  a  year  or  two,  many  rigid 
partially  anchylosed  hips,  believed  at  first  to  be  true  anchylosis,  without  confinement 
in  kisty  adolescents,  in  whom  the  thigh  had  been  several  years  bent  more  than  a 
right  angle,  with  corresponding  great  lordosis,  the  limb  afterwards  touching  the 
ground  with  the  help  of  a  raised  shoe,  mainly  needed  on  account  of  the  wasting  of 
the  limb  caused  by  the  previous  disease. 
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Mucli  harm  will  result,  in  many  deformities,  from  the  practice  unwisely  pui-.sued 
of  keeping  a  deformed  part  many  weeks  in  succession  in  an  apparatus  without  the 
removal  so  necessary  for  the  purposes  of  cleanliness  and  readjustment.  A-mong  the 
evil  consequences  of  too  long  retention  of  instruments,  often  combined  with  unsus- 
pected excessive  pressure,  the  author  has  witnessed  a  degree  of  rigidity  of  the  ankle, 
not  previously  rigid,  which  has  required  weeks  of  manipulations  and  stretchings, 
before  the  natural  movements  have  been  possible.  Sometimes,  indeed,  as  in  the 
elbow,  restoration  of  motion  of  an  articulation  has  been  rendered  impossible. 

The  slighter  the  deformity,  the  more  necessary  is  frequent  removal  of  the  appa- 
ratus, because  by  removal  and  appropriate  manipulations  we  insure  retention  of 
mobility.  In  severe  cases,  in  which  we  expect  only  to  effect  straightening,  and  do 
not  anticipate  restoration  of  mobility,  frequent  removal  of  the  apparatus  is  unneces- 
sary ;  for  too  frequent  removal  may  be  hurtful,  by  allowing  the  recently  elongated 
tissues  to  recontract  during  the  time  the  apparatus  is  removed  from  the  part. 

Division  of  the  hamstring  muscles. — In  a  limited  number  of  knee-contractures 
from  disease  and  accident,  section  of  hamstring  muscles  may  be  required  as  a  pre- 
liminaiy  to  gradual  mechanical  extension,  or  to  abrupt  violent  extension  under 
chloroform.  In  all  cases  after  tenotomy,  extension,  whether  gradual  or  abrupt, 
should  be  delayed  until  the  healing  of  the  punctiwes  in  the  integuments.  In  the 
knee  this  healing  is  seldom  complete  until  four  or  five  days  after  the  operation. 
The  following  rules  may  be  given  for  severing  the  hamstring  tendons :  Place  the 
patient  in  the  prone  position,  and  let  an  assistant  make  firm  extension  upon  the 
joint,  or,  when  anaesthesia  is  not  employed,  desire  the  patient  to  endeavour  to  bend 
the  knee,  by  either  of  which  means  the  tendons  will  be  rendered  prominent.  In 
general  follow  the  directions  laid  down  for  the  division  of  the  tendo  Achillis  (p.  238). 
In  severing  the  tendon  of  the  biceps  femoris,  insert  the  tenotome  in  the  adult  an  inch 
above  the  apparent  point  of  contact  of  the  tendon  with  the  fibula,  remembering  the 
proximity  of  the  external  popliteal  nerve,  and  keeping,  therefore,  the  tenotome  close 
to  the  tendon.  The  semi-tendinosus  being  vei-y  superficial  is  readily  severed  by  a 
puncture,  where  it  springs  up  most  prominently  ;  the  semi-membranosus  being  more 
bulky  and  fleshy,  as  well  as  more  deeply  seated,  requires  a  larger  sweep  of  the  end 
of  the  tenotome.  It  is  scarcely  necessary  to  recommend  caution  as  to  the  important 
nervoiis,  arterial,  and  venous  structures  of  the  popliteal  region.  After  section  of  the 
inner  hamstrings,  the  pressure  of  the  assistant's  hands  upon  the  limb  being  con- 
tinued, bands  of  fascia  and  nerves  make  themselves  prominently  felt  in  the  ham. 
Troublesome  rtumbness  of  the  calf,  and  unusual  pain  during  extension,  has  followed 
the  unnecessary  division  of  these  structures.  It  is  desirable  to  apply  promptly  a 
pledget  of  lint  and  suitable  pressure  by  a  bandage  over  the  punctures,  to  prevent 
oozing  of  blood  into  the  areolar  tissue  of  the  ham,  which  affords  an  inconvenient 
nidus  for  suppui-ation.  By  adopting  this  immediate  covering  and  pressure  over  the 
puncture,  we  have  never  witnessed  delay  in  healing  beyond  four  or  five  days,  in 
ordinary  moderate  temperature.  Very  cold  weather  may  cause  tenotomy  punctures 
in  limbs  of  weak  circulation  to  appear,  at  the  end  of  several  days,  as  if  they  had  been 
effected  an  hour  previously,  no  attempt  at  adhesion  being  made.  It  is  therefore 
proper  in  cold  weather  to  envelop  the  limb  in  flannel,  and  assist  the  reparative 
powers  of  the  patient  by  generous  diet. 

Forcible  subcutaneous  separation  of  the  tibia  and  femur  in  true  bony  anchylosis 
of  the  knee-joint. — This  operation,  originally  proposed  and  carried  out  successfully 
by  Langenbeck,  and  Gross  of  Philadelphia,  was  first  performed  in  this  country  with 
some  modifications  by  Mr.  Little  at  the  London  Hospital,  and  has  since  been  per- 
formed successfully  by  many  surgeons.  It  has,  as  we  surmised  in  the  last  edition, 
become  a  standard  operation  in  surgery.  The  operation  consists  in  making  a  small 
incision  in  the  integuments  and  fibrous  tissues  at  the  side  of  the  articulation,  parallel 
to  the  plane  of  the  natural  articulating  surface  of  the  tibia.  The  length  of  this 
incision  should  correspond  with  the  width  of  a  narrow,  sharp-cutting,  well-tempered 
chisel  or  osteotome,  bevelled  on  both   sides,  as  recommended  by  Macewen,  so  as  to 
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ensure  its  travelling  in  the  required  direction,  say  two  or  three  lines  in  width,  which 
being  driven  in  diiferent  directions  between  the  ends  of  the  femur  and  tibia,  which 
are  united  by  osseous  material,  so  effectually  weakens  the  connection  between  the 
adherent  surfaces,  that  sti-aightening  and  bending  of  the  limb  can,  with  the  exercise 
of  '  gentle  violence '  with  the  hands,  be  readily  effected.  When  the  surgeon  re- 
members that  the  joint  has  been  destroyed  by  the  diseased  process  which  produced 
the  bony  anchylosis,  he  will  not  be  surprised  to  learn  that  this  surgical  subcutaneous 
chiselling  asunder  of  bones  is  not  followed  by  any  of  the  serious  consequences  known 
to  follow,  occasionally,  wounds  of  the  joint,  and  that  with  or  without  simultaneous 
section  of  knee  tendons,  as  may  appear  requisite,  the  limb  may  be  placed  in  the 
desired  curative  position.  Osteotomy  for  rehef  of  knees  affected  with  bon^/  anchylosis 
in  a  bent  position,  is  in  every  respect  preferable  to  the  operation  of  knee  resection, 
when  it  has  been  performed  for  mere  anchylosis.  (Section  on  '  Osteotomy  '  in  the 
essay  on  the  Surgical  Diseases  of  Childhood,  Vol.  III.) 

Division  of  muscles  in  the  vicinity  of  the  hip-joint. — Though  in  hip  contractures 
the  majority  of  the  muscles  proceeding  from  the  pelvis  on  the  flexed  side  of  the  part 
are  contracted,  experience  teaches  that  few  require  operative  interference.  We  have 
many  times  severed  the  origins  of  the  adductor  longus,  adductor  brevis,  and  pectineus, 
the  tensor  vagina?  femoris,  and  the  superior  origin  of  the  rectus  femoris.  But  of  late 
years  we  have  commonly  restricted  the  operation  to  the  tendon  of  the  adductor 
longus,  for  the  rehef  of  tense  abnormal  approximation  of  the  thighs,  in  cases  of  general 
spastic  rigidity  of  the  lower  extremities.  The  adductor  longus,  from  its  position, 
exerts  a  relatively  greater  influence  in  morbidly  adducting  the  thighs  than  other 
muscles.  Its  division  is  a  satisfactory  starting-point  for  subsequent  benefit  from 
mechanical  exercises  and  use.  It  is  effected  according  to  the  general  principles  of 
tenotomy,  and  reqidres  no  particular  description. 

Section  of  the  tensor  vaginte  femoris  and  rectus  is  suggested  in  certain  cases  of 
paralytic  contracture  of  the  hip,  in  which  atony  of  the  adductors  of  the  thigh  exists, 
a  stats  of  things  opposite  to  the  last-mentioned  kind  of  case.  Here  the  thigh  is 
drawn  from  its  fellow,  the  trunk  tending  to  fall  to  the  ground,  as  it  were,  between 
the  thighs.  Where  contraction  of  these  muscles  exists,  the  paralysis  of  the  adductors 
and  other  muscles  of  the  hip  (psose  and  glutei)  is  usually  so  considerable,  that  little 
radical  good  results  from  the  operation.  It  should,  therefore,  as  a  rule,  be  superseded 
by  manipulations,  frictions,  and  mechanical  appliances. 

Division  of  the  flexor  tendons  of  the  fingers  and  toes. — The  phalanges,  when 
contracted  from  articular  complaints,  require  treatment  similar  to  that  of  the  larger 
articulations.  Commonly  it  is  the  flexor  tendon  which  is  implicated.  Enough  has 
been  stated  concerning  the  large  ginglymoid  articulations  to  render  many  details  of 
treatment  of  these  small  articulations  unnecessary.  In  operating  on  the  fingers,  we 
have  to  consider  beforehand  whether  the  articular  disease  has  left  the  joint  in  a 
condition  to  resume  its  function  as  to  movement;  for  if  we  may  not  expect  to  recover 
mobility,  a  sti'aightened  finger  is  not  preferable  to  one  partly  bent.  The  contracted 
flexor  tendons  of  the  fingers  should  not  be  severed  opposite  the  phalanges,  for  as  a 
rule  adhesion  to  the  sheath,  and  often  a  stiff,  extended,  useless  finger  results.  See 
section  on  '  Palmar  and  Finger  Contraction'  (p.  254). 

In  the  foot,  the  most  frequent  affections  of  the  toes  for  which  sui-geons  are  con- 
sulted are  those  resulting  from  improper  shoes  worn  during  the  gi'owing  period  of 
the  foot — in  childhood  and  adolescence.  The  great  toe  is  often  thrust  outwardly, 
and  overlaps  the  next  toe,  the  metatarso-phalangeal  articulation  being  inflamed  and 
ultimately  deteriorated  as  to  the  normal  condition  of  the  articular  surface,  with 
consequent  impairment  of  mobility  and  very  troublesome  lameness.  The  joint  is 
inclined  to  stiffen  in  the  extended  position  after  subsidence  of  the  irritation  or 
inflammation,  the  individual  being  pi'evented  standing  tip-toe,  or  ascending  a  hill 
without  pain  or  inconvenience.  This  condition  of  things  may,  before  and  about 
puberty,  be  remedied  by  rest  and  suitable  topical  applications,  followed  by  manipula- 
tions ;  the  interposition  of  a  partition  between  the  toes,  so  as  to  keep  th6  great  toe 
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in  a  proper  line  with  the  margin  of  the  foot ;  and  the  temporary  use  of  a  suitably 
wide  shoe.  In  long-standing  cases,  in  which  the  extensor  tendon  of  the  great  toe 
becomes  rigidly  contracted  and  structurally  shortened,  and  has  become  dragged 
outwardly  away  from  its  normal  situation  above  and  parallel  to  the  metatarso- 
phalangeal articulation,  the  section  of  this  tendon  may  afford  relief. 

Another  common  troublesome  defect  in  the  toes,  similarly  produced,  though 
sometimes  hereditary,  is  fixed  flexion  of  the  second  toe,  the  '  hammer  toe.'  In 
children  under  the  age  of  eight  or  ten  years,  this  defect  can  usually  be  remedied  by 
light  gentle  bandaging  (not  tight)  of  the  part,  u.pon  a  padded  whalebone  splint,  night 
and  day,  for  a  few  weeks.  In  older  subjects,  and  in  peculiarly  rigid  cases,  section  of 
the  flexor  tendon,  opposite  the  first  phalanx,  followed  by  bandaging  on  the  splint, 
is  a  prompt  and  certain  means  of  cure.  It  is  true  that  the  interphalangeal 
joints  remain  straight  and  immovable.  This  is  in  the  toes  an  advantage,  as  it 
prevents  the  possibility  of  return  of  the  distortion,  and  it  does  not  interfere  with 
walking. 

The  little  toe  is  often  extended  upon  the  metatarsus,  or  thrust  laterally  and 
inwardly  and  sufficiently  prominent  to  become  continually  a  source  of  pain  and 
irritation  from  the  shoe.  This  also  is  often  a  congenital  affection.  Division  of  the 
extensor  tendon  and  bandaging  usually  afford  relief.  When  the  shape  of  the 
articular  surfaces  of  the  toe  and  corresponding  metatarsal  bone  are  much  altered, 
removal  of  the  toe  will  alone  afford  permanent  relief. 

The  toes,  and  particularly  the  great  toe,  are  often  contracted  in  cases  of  varus, 
congenital  and  acquired.  These  contractions  are  relieved  by  the  means  taken  to 
cure  the  talipes,  and  sometimes  by  gradually  improving  their  position  with  suitable 
bandages.  In  other  instances,  in  adolescents  and  adults,  owing  to  the  pain  and 
lameness  induced  by  corns  on  the  prominent  parts  of  the  toes,  the  joints  of  which 
had  become  firmly  contracted,  the  first  phalanges  in  the  extended  position,  the  terminal 
phalanges  in  the  Jlexed  position,  we  have  found  it  necessary  for  entire  relief  to  sever 
the  whole  of  the  flexor  and  extensor  tendons,  followed,  after  healing  of  the  puncture, 
by  bandaging  the  toes  on  straight  splints  for  a  few  days.  These  cases  have  shown 
no  disposition  to  return.  We  may  mention  that  we  have  more  than  once  been 
called  upon  to  do  this  wholesale  toe  tenotomy  upon  three  generations,  during  their 
respective  stages  of  adolescence.  We  have  never  been  able  satisfactoiily  to  make 
out  to  what  extent,  if  any,  the  contraction  was  due  in  each  generation  to  the  wearing 
of  unduly  small  and  short  boots  and  shoes.  We  believe  that  such  cases  are  due  to 
hereditary  predisposition  analogous  to  certain  finger  contractions  (p.  253),  hastened 
on  and  intensified  by  the  toes  being  depi-ived  of  their  natural  play  and  mobility  in 
the  cramped  space  allotted  to  them. 

Foi-cible  extension. — Under  the  head  of  manvpidations  and  stretchings,  the  value 
of  gentle  employment  of  pressure  and  movements  with  the  hands  (passive  exercise), 
both  as  a  means  of  curing  slight  deformities,  and  as  an  important  auxiliary  to  other 
methods  of  treatment,  has  been  shown.  If  a  larger  measure  of  pressure  or  force  be 
used  with  the  hands,  the  treatment  becomes  that  denominated  violent  extension. 
Here,  as  elsewhere,  it  is  difficult  to  chaw  an  arbitrary  line,  and  say  where  gentle 
manipulation  ends,  and  violent  extension  begins.  In  the  practice  of  manipulations, 
the  competent  operator  may  frequently  avail  himself  of  the  smaller  degree  of  sensi- 
tiveness displayed  by  some  patients,  or  of  the  momentary  abstraction  of  the  patient's 
volition  from  the  muscles  (a  circumstance  instantly  felt  by  the  hand  of  the  operator), 
and  apply  an  amount  of  force  which  aj)proximates  to,  or  may  be  considered  as, 
violent  extension.  But  violent  extension  with  the  hands  is  rarely  efficacious  in  the 
removal  of  considerable  contraction  and  defoi-mity,  especially  in  full-grown  persons, 
because  either  the  pain  produced  is  intolerable,  or  the  voluntary  resistance  offered  by 
the  muscles  of  the  patient  exceeds  that  at  the  command  of  the  operator ;  a  struggle 
is  maintained  between  the  patient's  muscles  and  the  surgeon  or  rubber,  in  whicli  the 
latter  is  commonly  not  victorious. 

Throiigh  the  inability  of  one  person  to  effect,  with  any  eflbrt  of  his  will,  an 
extension  forcible  enough  to  overcome  severe  contraction,  violent  sudden  extension. 
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by  means  of  the  combined  strengtli  of  several  assistants,  or  by  means  of  powerful 
screws,  brought  suddenly  into  action,  was  proposed  and  carried  out,  with  A^arying 
success  and  misfortune,  by  Louvrier,  Dieiienbach,  Delore,  and  others.  In  the  less  severe 
cases  of  deformity,  those  indeed  which  are  curable  by  gentlei-  means,  without  longer 
duration  of  treatment,  the  parts  were  suddenly  straightened  by  violent  extension, 
without  ultimately  mischievous  results,  and  the  expected  benefit  was  obtained.  But 
in  severer  cases  of  deformity  of  many  years'  existence,  in  which  organic  changes  of 
greater  magnitude  had  taken  place,  as  in  severe  knee-anchylosis  from  extensive 
suppuration  about  the  articulation,  with  necrosis,  the  violent  separation  of  adhesions, 
and  snapping  asunder  of  bony  deposits  in  the  popliteal  space  and  elsewhere,  were 
accompanied  with  laceration  of  blood-vessels  and  nerves,  fractu.res  of  the  bones 
themselves,  and  consequent  inflammation,  suppuration,  and  even  mortification,  of 
the  member. 

We  are  indebted  to  Langenbeck  '  for  the  aid  to,  and  lessened  danger  of,  forcible 
extension,  afforded  by  anajsthesia,  Dui-ing  anaesthesia  the  two  great  obstacles  to 
the  employment  of  force  adequate  to  straighten  or  bend  a  conti'acted  limb,  namely, 
pain  and  voluntary  muscular  resistance,  are  removed.  As  soon  as  these  impediments 
disappear,  the  hand  of  the  single  operator,  and  his  single  mind,  applied  to  the  parts, 
encounter  the  physical  resistance  only  of  the  deformed  parts ;  comparatively  gentle 
manipidations  now  acquaint  him  with  the  nature  and  amount  of  difficulty ;  he  can 
feel  his  way  in  the  application  of  greater  force ;  can  feel  and  perceive  the  resistance 
of  parts  successfully  overcome,  in  an  anatomical  order;  if  greater  rigidity  still  oppose, 
a  few  movements  of  the  joint  backwards  and  forwards  prepare  the  way  for  a  more 
extensive  yielding ;  and  often  the  practitioner  has  the  satisfaction  of  being  able  thus 
to  effect  every  natural  movement  of  the  joint.  The  possession  by  the  surgeon  of 
this  prerogative,  the  handling  of  a  limb  under  anaesthesia,  needs  reflection  and  great 
caution  against  abuse  of  power. 

Chloroformisation,  with  manipidations,  and  the  use  of  a  certain  degree  of  force, 
may  be  of  service  as  a  means  of  diagnosis.  By  it  the  practitioiier  is  enabled,  in 
some  degree,  to  ascertain  what  proportion  of  the  deformity  is  due  to  shortening  of 
soft  parts,  how  much  mischief  the  articular  surfaces  have  undergone,  and  what 
amount  of  restoration  is  practicable. 

After  straightening  or  bending  of  the  limb,  as  the  case  may  have  requii-ed,  by 
means  of  this  forcible  procedure,  the  part  should  be  lightly  secured  in  a  retentive 
instrument  or  upon  a  common  splint,  and  adjusted  so  as  to  maintain  a  position  more 
favourable  than  that  in  which  the  limb  was  before  the  operation,  though  it  may  not 
always  be  possible  to  keep  it  in  the  new  position,  i.e.  the  entirely  straight  or  bent 
position  into  which  the  hands  of  the  surgeon  may  have  brought  it.  For  as  soon  as 
the  efliect  of  the  chloroform  disappears,  the  patient  arouses  to  the  conviction  of  the 
violence  which  may  have  been  emjjloyed ;  the  part  m ay  be  acutely  painful,  and 
incapable  of  sustaining  the  pressure  of  a  tight  bandage  oi-  ligature. 

We  usually  content  ourselves  with  the  increased  knowledge  obtained  of  the 
nature  of  the  case,  with  the  satisfaction  of  knowing  that  the  part  can  be  improved 
in  form  and  function,  and  as  the  resisting  parts  have  once  yielded,  that  they  will 
afterwards  oppose  less  resistance  to  replacement ;  whether  the  means  subsequently 
employed  should  be  simple  manipulations,  the  use  of  mechanical  apparatus,  or  the 
once  or  twice  only  repeated  administrations  of  chloroform,  and  less  forcible  extension. 
The  surgeon  who  attempts  the  forcible  binding  down  of  a  long  deformed  limb  imme- 
diately after  forcible  extension  betrays  a  lamentable  indifference  to  the  patient's 
sensations,  and  an  equal  ignorance  of  the  pathological  condition  of  the  parts  in  the 
immediate  vicinity  and  within  the  diseased  articulation.  Although  the  muscular 
structures  may  have  yielded  under  chloroform,  and  indurated  fasciae  and  old  adhe- 
sions may  have  been  overcome  by  stretching  and  tearing,  it  should  be  remembered  that 
much  adaptation  on  the  part  of  nerves,  blood-vessels,  and  absorbents  to  the  altered 

^  Comment af.io  de  Contractura  et  Anki/losi  Genu,  nova  methodo  violentice  extensionis  ope 
sanandis.     Berolini,  1850. 
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position  of  the  structures  needs  to  be  accomplished.  We  find  that,  by  taldng  mode- 
I'ate  means  of  retaining  as  much  improvement  after  the  forcible  extension  as  can  l^e 
borne  by  the  suiferer,  by  the  unsparing  use  of  lotions  of  spirit  or  by  ice  applications, 
and  by  the  internal  or  endermic  use  of  morphia,  inflammation  of  joints  thus  straight- 
ened has  been  averted. 

It  is  perhaps  not  superfluous  to  remark,  that  the  use  of  forcible  extension  is  less 
defensible  in  cases  of  recent  disease  of  articulations  than  even  other  active  attempts 
to  restore  the  form  in  such  cases.  In  a  diseased  joint  the  practitioner  has  to  note 
not  only  the  local  disorder,  but  also  the  general  condition,  of  which  the  local  affec- 
tion is  but  one  manifestation.  When  the  surgeon,  with  ability  and  experience,  has 
cured  the  local  disorder,  i.e.  removed  the  inflammation,  healed  the  ulcerated  or 
suppurating  parts,  or  effected  subsidence  of  pain,  heat,  and  tumefaction,  the  conse- 
quences of  the  diseased  action,  contracture  and  rigidity  only  remaining,  he  has  not 
necessarily  cured,  by  internal  and  therapeutic  measures,  the  morbid  constitutional 
state.  This  often  slumbers  after  subsidence  of  the  local  disease;  and  he  should 
pause  ei'e  he  too  hastily  undertakes  the  restoration  of  form  and  movements  by 
forcible  extension  under  chloroform,  or  by  other  active  measures,  and  thus  incau- 
tiously evoke  a  renewal  of  local  disorder. 

These  views  were  enunciated  '  some  years  ago  by  the  author,  perhaps  with  more 
leaning  to  the  employment  of  forcible  extension.  It  will  be  found  that  violent 
extension  is  necessary  in  a  relatively  small  number  of  cases  provided  gentler  means 
are  suitably  carried  out.  Orthopaedy  is  capable  of  curing  all  those  contractions  in 
which  the  innervation  is  not  hopelessly  disturbed  (severe  paralysis  and  spasm),  and 
those  in  which  the  synovial  surfaces,  cartilages,  and  articidar  extremities  of  the 
bones  are  not  disorganised  from  disease.  When  we  cannot  hope  to  do  more  than 
straighten  the  limb,  as  in  long-standing  hip  and  knee  conti-actions  from  articular 
diseases,  rational  violent  extension  under  setherisation  is  most  opportune  as  a  means 
of  obtaining  a  more  useful  position  of  the  member. 

The  expectations  of  surgeons  some  years  ago  of  the  benefit  likely  to  result  from 
operative  interference  in  cases  of  partial  hip  anchylosis,  so  as  to  produce  a  new  or 
artificial  joint,  have  not  been  verified.  Excision  of  the  head  of  the  femur,  owing  to 
inability  to  deal  eflfectually  with  the  co-existent  disease  of  the  acetabulum,  has  been  less 
successful  than  elsewhere.  In  long-standing  hip  anchylosis,  be  it  false  or  true,  if  we 
should  be  unable  to  straighten  the  member  by  gradual  mechanical  treatment,  or  by 
forcible  manipulation  under  chloroform,  there  is  one  resource  available,  that  of 
severing  the  bone  svibcutaneonsly  below  the  trochanter,  where  it  most  nearly  ap- 
pi-oaches  the  surface  ;  or  as  recommended  by  us  in  the  last  edition  of  this  work  ;  or 
as  carried  out  by  W.  Adams,  above  the  trochanter.  The  late  Mr.  Maunder,  follow- 
ing the  example  of  Mr.  L.  S.  Little,  had  excellent  results  at  the  hip  from  division 
of  the  femur  with  the  chisel  and  mallet  (see  the  description  of  the  various  operations 
of  osteotomy  appended  to  the  section  on  Rickets  in  the  essay  on  Diseases  of  Child- 
hood, vol.  iii.) 

In  a  few  cases  at  the  other  extremity  of  the  pathological  scale,  in  which  the  will 
alone,  or  timidity,  or  the  peculiar  abnormal  state  of  the  system  exists  which  is  met 
with  occasionally  in  young  persons  of  both  sexes,  in  whom,  in  consequence  of  slight 
injury,  a  limb  remains  stiff"  in  the  straight  or  bent  position  (emotional  or  ideal 
paralysis),  the  part  is  relaxed  under  setherisation,  and  the  contracture  is  often  by 
this  means  promptly  and  permanently  cured.  True  hysterical  contractures  yield 
with  equal  facility  during  the  ansesthetic  state ;  but  they  usually  return  when  the 
effect  of  the  chloroform  has  passed  off".  In  some  of  the  severest  hysterical  cases  the 
author  has  met  with,  recovery  has  taken  place  after  the  lapse  of  a  few  months,  or  a 
year  or  two,  either  spontaneously,  or  from  the  effect  of  altered  dietetic,  social,  or 
climatic  influences  (p.  259). 

The  following  case  well  illustrates  the  diagnostic  and  cui-ative  value  of  judicious 
investigation  under  anaesthesia  ; — 

^   Treatise  on  Deformities  of  the  Human  Frame.     1853. 
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December,  1854.     Master  C ,  aged  12,  an  intelligent  lad,  was  brought  on  account  of 

stiff  straight  knee.  Six  weeks  previously  he  fell  whilst  running,  and  was  supposed  to  have 
wrenched  or  struck  his  knee  against  a  projecting  ledge  of  stone.  After  the  accident  he 
hobbled  half  a  mile,  and  continued  very  lame,  the  knee  immovably  stiff.  On  examination 
we  found  neither  inflammation  nor  distortion,  or  other  cause  of  stiffness.  The  force  of 
'  position  fixe  '  was  so  considerable  that  we  could  make  no  impression  upon  it  "with  our  un- 
assisted hands.  He  did  not  appear  unduly  nervous,  and  as  it  was  holiday  time  it  was 
unlikely  that  he  had  any  inducement  to  malinger.  We  suspected  dislocation  of  articular 
cartilage.  Exploration  under  anfesthesia  was  undertaken.  During  inhalation  the  leg  pro- 
jected stiff  over  the  side  of  the  couch.  Gradually,  as  the  anaesthetic  took  effect,  the  weight 
of  the  foot  and  leg  caused  bending  of  the  knee.  No  further  treatment  was  needed  ;  the  knee 
continued  flexible  and  fit  for  immediate  use. 

W.  J.  Little,  1882. 
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^ISEASES  of  the  bones  may  be  conveniently  divided  into  tbe  following  classes  : — 
First,  inflammation  and  its  consequences  :  under  whicli  head  it  is  proposed  to 
include  the  varieties  of  the  inflammatory  process,  which  have  received  the  names  of 
periostitis,  ostitis,  and  osteo- myelitis  ;  and,  as  consequences  of  these,  all  the  numerous 
conditions  which  have  been  confounded  together  under  the  common  but  vagvxe 
designation  of  caries,  the  various  forms  of  suppuration  in  bone,  the  varieties  of 
necrosis,  its  effects,  and  those  processes  of  repair  which  result  in  permanent  modifica- 
tion of  the  structure  and  form  of  the  organ.  The  second  class  will  include  the 
specific  diseases,  which  occur  either  as  modifications  of  the  inflammatory  process — 
syphilis,  scrofula,  and  rheumatism  in  bone — or  as  constitutional  conditions  leading 
to  changes  in  the  bony  structure  ;  such  are  mollities  ossium,  rickets,^  and  cancer.  The 
third  division  will  comprise  a  description  of  the  various  new  formations  found  in  the 
osseous  system,  and  which  are  not  dependent  on  any  of  the  known  constitutional 
cachexise.  The  fourth  will  treat  of  atrophy  and  hypertrophy,  properly  so  called,  i.e. 
uncomplicated  by  inflammation. 

Simple  Inflammation  and  its  Consequences. 

Inflammation  of  bone  differs  from  inflammation  of  soft  parts,  not  in  its  essential, 
but  in  its  accidental  features ;  the  inflammatory  process  is  the  same,  but  the  conditions 
or  circumstances  are  different,  and  hence  arise  diversities  in  rate  of  progress,  in 
external  appearance,  and  in  other  symptoms ;  diversities  which,  although  they  are 
not  really  essential,  yet  cause  striking  differences  to  ordinary  observation,  and  have 
led  to  the  designation  of  the  results  of  inflammation  in  bone  by  names  diflfering  from 
those  which  are  used  for  the  same  changes  in  soft  parts.  This  difference  in  nomen- 
clature, though  it  might  arise  in  mistake,  at  a  time  when  necrosis  was  thou.ght  to  be 
something  essentially  different  from  gangrene,  and  caries  a  disease  which  had  little  in 
common  with  ulceration,  is  yet  hardly  to  be  regretted,  since  the  diseases  of  bone, 
though  pathologically  identical,  are  practically  very  different  from  those  of  soft  parts ; 
and  it  is  convenient  to  have  separate  names  for  thing-s  which  I'equire  very  diff^erent 
treatment,  and  entail  a  very  different  amount  of  danger. 

If  the  reader  will  consult  the  essay  on  Inflammation,  he  will  find  abundant 
information  on  the  early  steps  of  that  process.  These  afffections  are  identical  in  bone 
and  in  soft  parts  ;  in  fact,  they  can  occur  only  in  the  soft  parts  of  bones,  since  the 
mere  inorganic  matter,  which,  involved  in  the  convolutions  of  a  cellulo-fibrous  and 
vascular  netw-ork,  constitutes  a  bone,  can  itself  be  the  seat  of  no  vital  actions,  but 
must  obey  the  movements  impressed  upon  it  by  the  living  textures  around. 

The  essential  elements  of  the  inflammatory  process  in  bone  appear  to  be  the 
pi-oliferation  of  the  soft  structures,  accompanied  by  the  multiplication  and  enlarge- 
ment of  the  cells  which  those  stru3tures  contain,  and  by  an  increase  in  the  quantity 
(possibly  also  by  a  change  in  the  quality)  of  the  fluid  by  which  the  organic  elements 
of  the  bone  are  permeated  and  nourished.  This  increased  gi-owth  of  the  soft 
structures  causes  them  to  press  upon  and  eat  into  the  inorganic  skeleton,  and  it  is  the 
opinion  of  some  pathologists  (as  Rindfleisch)  that  the  inflammatory  fluid  acts  as  a 
direct  solvent  on  the  salts  of  the  bone.     Hence,  on  microscopical  examination,  there 

^  The  subject  of  Rickets,  however,  will  not  be  found  here,  as  it  has  been  thought  better 
to  refer  it  to  the  Surgery  of  Childhood. 
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will  be  found,  between  the  trabeculseof  the  bone,  a  fungous  mass  somewhat  analogous 
to  granulations,  and  often  called  by  that  name,  in  which  may  be  distinguished  the 
altered  cells  of  the  part,  frequently  in  the  form  of  those  giant-cells  which  Koliiker 
called  '  osteoclasts,'  when  occurring  in  the  growing  bone,  from  their  supposed  function 
of  destroying  or  absoi'bing  the  old  bone.  The  projection  of  these  granulations  against 
the  trabeculge  hollows  the  latter  out  into  irregular  spaces,  called  '  Howship's  lacunae,' 
just  as  in  the  normal  growth  of  a  young  bone  the  central  space  is  enlarged  by  ab- 
sorption around  the  growing  medulla.  The  medullary  tissue  of  the  inflamed  bone  is 
also  swollen,  granulating,  and  often  permeated  with  pus.  The  lacunse  break  down, 
and  often  break  into  each  other,  so  as  to  present  the  appearance  of  a  canal,  a  phe- 
nomenon described  by  RindHeisch  as  the  '  canalization  '  of  bone.  All  this  leaves  the 
bone,  of  course,  much  more  fragile,  light,  and  juicy,  than  natural.  To  this  early  stage 
succeeds  one  in  which  the  presence  of  suppm-ation  is  more  decided,  and  the  erosion  of 
the  internal  spaces  of  the  bone  more  advanced — and  now  the  bone  is  said  to  be 
carious.  All  this  refers  to  the  inflammatory  process  when  most  acute,  and  therefore 
most  easily  perceptible.  There  is  no  reason  to  think  that  chronic  inflammation 
difiers  in  its  essential  features ;  but  it  is  hardly  possible  to  find  a  bone  in  the  early 
stage  of  chronic  inflammation. 

Such  are  the  earliest  changes  in  the  minute  structure  and  consistence  of  inflamed 
bone.  The  changes  which  take  place  in  its  rough  anatomy  may  be  thus  described. 
If  a  bone  be  examined  at  an  early  period  of  inflammation  (the  ordinary  and  most 
accessible  instance  is  the  stump  of  the  bone  in  an  amputation  fatal,  say,  three  weeks 
after  the  operation), ^  the  periosteum  will  be  found  somewhat  thickened,  vascular,  and 
not  so  closely  connected  to  the  bone  as  usual.  ^  If  the  periosteum  be  stripped  ofi",  the 
bone  is  seen  to  be  irregularly  vascular,  some  poi-tions  of  it  having  a  slightly  red  tint, 
and  contrasting  with  the  healthy  white  colour  of  the  rest  of  the  bone.  This  red  tint 
is  evidently  caused  by  the  enlargement  of  the  vessels  which  pass  from  the  periosteum 
into  the  bone ;  and  if  a  magnifying-glass  be  used,  the  increased  size  of  the  vascular 
apertures  is  easily  proved,  while  if  pressure  be  made  on  the  sui'face  of  the  bone,  drops 
of  blood  will  frequently  ooze  from  the  mouths  of  the  enlarged  vessels,  proving  their 
increase  in  size,  as  well  as  the  loss  of  consistence  in  the  outer  hard  wall  of  the  bone. 
At  the  same  time  there  will  be  found,  in  all  probability,  on  some  other  part  of  the 
surface,  more  or  less  deposit  of  osseous  matter,  which,  with  the  partial  sepai-ation  of 
the  periosteum  above  mentioned,  testifies  to  the  fact  of  eflTusion  from  the  vessels  of 
that  membrane.  In  these  simple  cases  of  injury  the  deeper  parts  of  the  bone  will 
probably  be  unaflected ;  but  should  this  not  be  the  case,  i.e.  should  inflammation 
have  also  attacked  the  membrane  lining  the  medullary  cavity  and  cancelli,  that  mem- 
brane will  be  found  in  a  condition  essentially  analogous  to  that  of  the  periosteum, 
although  the  different  situation  of  the  medullary  membrane,  and  the  great  quantity 
of  fat  and  other  loose  tissues  among  which  its  vessels  run,  will  somewhat  modify  the 
external  appearances.  If,  however,  these  appearances  be  minutely  investigated, 
they  will  be  reduced  to,  increase  in  the  number  and  size  of  the  vessels,  and  effusion 
of  blood,  lymj^h,  or  pus,  according  to  circumstances.  The  thickening  both  of  the 
periosteum  and  of  the  medullary  membi'ane  is  sometimes  considerable.  The  former 
membrane  is,  of  course,  more  frequently  found  thickened  than  the  latter ;  but  pre- 
parations showing  the  participation  of  the  medullary  membrane  in  inflammation  of 
the  bone,  and  the  identity  of  its  appearance  with  that  of  the  thickened  periosteum, 
are  not  wanting.^ 

Thus  we  see  that  when  inflammation  commences,  as  it  usually  does,  on  the  sur- 
face of  a  bone,  whether  pei-iosteal  or  endosteal,  its  primary  symptom  is  increase  in 

^  111  such  a  specimen  the  periosteum  will  generally  be  sound  stripped  off  from  a  small 
ring  at  the  lower  end  of  the  bone,  and  this  part  will  perhaps  he  dead  or  about  to  die ;  but  as  this 
feature  is  accidental,  it  will  not  he  further  noticed. 

^  Hunter  has  put  up  (Mus.  Coll.  of  Surg.  No.  656)  '  A  preparation  of  a  femur,  which  was 
amputated,  with  the  periosteum  separated  ;  to  show  how  clear  the  periosteum  separates  from 
the  bones  in  inflammation  ;  a  fact  almost  always  observable  after  amputation.' 

^  One  of  the  most  striking  preparations  of  this  kind  is  in  the  Museum  of  St.  Bartholomew's 
Hospital — a  humerus  ;  series  i,  207. 
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the  size  (and  perhaps  number)  of  the  capillary  vessels,  or  vascular  spaces,  and 
effusion  of  blood  or  lymph.  The  piimary  effects  of  inflammation  in  the  central  parts 
of  the  compact  tissue  are  similar  to  the  above ;  though  here,  from  the  different 
circumstances  in  which  the  vessels  are  placed,  this  similarity  has  been  less  distinctly 
perceived ;  and  from  the  slowness  with  which  all  changes  go  on  in  the  compact  tissue, 
opportunities  rarely  occur  of  comparing  the  different  parts  of  the  same  bone  with  each 
other.  The  first  change  is  the  enlargement  of  the  vessels  which  run  in  the  Haversian 
canals  ;  but  effusion  is  a  much  later  phenomenon,  and  is  preceded  by  the  absorption 
of  the  bony  tissue  which  adjoins  the  enlarged  vessels  ;  so  that  in  microscopical  sections 
of  inflamed  bone,  the  Haversian  spaces  are  seen  much  enlarged,  irregular,  eroded,  and 
sometimes  almost,  or  quite,  communicating  with  each  other.  The  lacunae  may  also 
be  noticed  to  be  densely  crowded  together,  and  sometimes  the  granular  matidx  of  the 
bone  appeal's  more  coarse  than  natural.  When  this  absorption  of  the  walls  of  the 
Haversian  canals  becomes  visible  to  the  naked  eye,  the  first  change  in  the  rough 
anatomy  of  inflamed  compact  tissue  becomes  appreciable — that  in  which  spaces  are 
seen  in  it  on  section  like  those  in  cancellous  tissue,  so  that  it  is  sometimes  said  to  be- 
come cancellous.  Similar  changes  occur  in  the  cancellous  tissue  itself,  whereby  its 
cells  become  much  enlarged,  and  sometimes  the  whole  bone  is  exj^anded  by  the 
simultaneous  yielding  of  its  walls.  ^ 

Into  the  spaces  thus  hollowed  out  in  the  substance  of  the  bone,  or  on  its  surface, 
by  the  removal  of  the  earthy  matter,  the  products  of  inflammation  are  next  secreted. 
These  secretions  vary,  of  course,  according  to  numerous  pi'eceding  circumstances, 
e.g.  the  nature  of  the  injury,  or  other  cause  of  inflammation,  the  activity  of  the 
process,  the  constitutional  condition  of  the  patient,  and  a  thousand  others ;  and  so 
the  products  of  ostitis  are  divisible  into  two  principal  varieties,  corresponding  to  the 
plastic  and  aplastic  lymph  met  with  in  other  parts,  and  leading,  the  former  to  the 
deposition  of  earthy  matter  and  the  formation  of  new  bone,  and  the  latter  to  sup- 
puration. The  former  result  terminates  in  hardening,  or  sclerosis,  as  it  is  termed ; 
the  latter  in  a  variety  of  conditions  :  when  the  suppuration  is  limited  within  a  cavity 
in  the  cancellous  tissue,  or  in  the  compact  tissue  rarefied  by  previous  inflammation, 
circumscribed  abscess  is  produced  ;  when  the  pus  extends  along  the  inner  surface  of 
the  membrane  lining  the  meduUaiy  cavity  and  cancelli,  the  condition  of  bone  exists 
which  is  now  usually  spoken  of  as  '  osteo-myelitis,'  and  which  used  to  be  called 
'  diffused  suppuration  in  bone ; '  suppuration  between  the  periosteum  and  bone  forms 
2)eriosteal  abscess,  acute  or  chronic ;  and  any  of  these  forms  of  suppuration,  when 
accompanied  by  the  insensible  exfoliation  of  the  bone  (or  its  deatli,  and  removal  in 
invisible  j)ortions),  constitutes  ulceration  of  the  bone,  or  caries.  Lastly,  inflammation 
of  the  bone  sometimes  leads  to  the  death  of  larger  portions  of  its  tissue,  which  are 
then  removed  by  the  process  of  ulceration,  as  in  soft  jiarts.  This  constitutes 
gangrene  of  bone,  or  necrosis ;  but  as  that  condition,  like  other  forms  of  gangrene,  is 
often  produced  by  other  causes  not  inflammatory,  the  whole  subject  of  necrosis  must 
be  treated  by  itself. 

We  have  now  to  consider  separately  the  causes,  symptoms,  and  treatment  of  each 
of  these  phases  of  the  inflammatory  process ;  the  above  being  intended  only  as  a 
kind  of  ground  plan,  to  mark  out  the  various  parts  of  a  rather  intricate  subject,  each 
of  which  must  be  studied  in  detail. 

Ostitis. — Inflammation  of  bone  is  excited  usually  by  external  violence,  or  ex- 
posure to  cold,  acting  upon  a  constitution  predisposed  to  the  disease.  The  chief 
predisposing  causes  are,  the  syphilitic  or  scrofulous  taint,  rheumatism,  and  defective 
nutrition ;  or  these  may  themselves  set  up  inflammation  in  any  bone,  without  a 
distinct  exciting  cause.  From  this  mode  of  causation  it  follows  that  the  bones  most 
liable  to  inflammation  are  those  most  exposed  to   the  action  of  external    agents. 

^  See  a  description,  by  the  author,  of  the  bones  of  the  lower  extremity  ten  months  after 
excision  of  the  Imee,  where  the  superficial  laminte  of  the  femur  had  been  so  separated  fi'om 
each  other  by  inflammation  that  the  bone  crackled  under  the  pressure  of  the  finger  {Path. 
Soc.  Trans,  vol.  xii.  p.  171). 
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Hence  we  see  it  most  frequently  in  the  tibia  among  the  long  bones,  and  in  the  skull, 
sternum  and  ribs  among  the  Hat  bones.  The  tones  of  the  foot  and  hand  are  also 
very  frequently  afteeted. 

Ostitis  is  a  very  common  affection,  although  not  much  recognised ;  partly  because, 
from  the  little  attention  it  has  received  from  our  older  authors,  and  from  the  fact 
that  most  swelhngs  of  bones  are  regarded  as  periosteal,  we  are  not  mvich  in  the  habit 
of  looking  for  it ;  and  partly  because  its  symptoms  are  at  first  obscure,  and  liable  to 
be  masked  by  those  of  the  injury  to  the  soft  parts  with  which  it  is  associated,  or  of 
the  constitutional  affection  from  which  it  springs. 

The  symptoms  vary  according  to  the  stage  of  the  inflammation.  In  the  first 
stage,  that  in  which  the  size  of  the  vessels  is  increased,  and  in  which  absorption  is 
being  produced,  the  disease  frequently  makes  considerable  progress  without  appre- 
ciable symptoms.^  Sooner  or  later,  however,  the  occurrence  of  those  characteristic 
dull  pains  in  the  bones,  exacerbated  by  changes  of  weather,  increasing  in  severity 
during  the  night,  and  somewhat  resembling  the  pains  of  rheumatism,  which  are 
described  by  French  writers  as  '  douleurs  osteocopes,'  draw  the  attention  of  the 
patient  to  the  seat  of  the  disease,  and  form  a  valuable  guide  to  the  surgeon.  If  the 
part  be  now  examined,  the  probability  is  that  some  evidence  will  be  found  of  inflam- 
mation in  the  tissues  surrounding  the  bone — oedema,  redness  of  the  skin,  tenderness 
of  the  soft  parts,  or  threatening  abscess.^  The  absorption  of  the  earthy  material, 
which  accompanies  this  increased  vasciilarity,  manifests  its  effects  upon  the  bone  by 
a  diminution  in  its  consistence,  and  then  the  bone  becomes  at  the  same  time 
increased  in  volume  and  diminished  in  its  resistance  to  pressure.  The  former  symp- 
tom is  indeed  somewhat  delusive,  since  the  apparent  increase  is  often  due  principally 
to  enlargement  of  the  soft  parts.  But  the  swelling  of  the  bone  may  sometimes  be 
made  out  very  clearly,  and  is  then  a  valuable  indication  of  the  disease.  The  soften- 
ing is  not  generally  of  much  importance  as  a  diagnostic  symptom  ;  it  rarely  affects 
the  whole  thickness  of  a  bone,  so  as  to  lead  to  a  change  in  its  form,  and,  when 
limited  to  a  portion  of  the  surface,  cannot  be  appreciated  by  the  touch,  since  the 
inflamed  and  irritable  condition  of  the  soft  parts  renders  the  patient  unable  to  bear 
the  necessary  pressure. 

A  singular  change,  which  sometimes  follows  inflammation  of  a  long  bone,  is  its  elongation. 
Dr.  IlunipUiy  has  laid  much  stress  upon  the  consequences  of  diseased  conditions  of  the 
epiphysial  hnes  near  the  ends  of  long  hones,  as  affecting  their  subsequent  growth  .^  It  is 
possible  that  inflammation  of  tins  tissue  may  have  led  to  the  elongation  of  the  bone  in  some 
of  the  cases;  as  in  a  tibia  from  a  lad  aged  eighteen,  preserved  in  the  Museum  of  St.  Bartho- 
lomew's Hospital,  in  which  the  hone  has  become  lengthened,  and  is  curved  in  order  to  adapt 
its  length  to  that  of  the  healthy  fibula. 

To  the  stage  of  absorption  and  rarefaction  siicceeds  that  of  effusion  and  deposit, 
unless  the  process  be  arrested,  and  resolution  occur.  The  various  consequences  of  suppu- 
ration enumerated  on  the  previous  page  being  reserved  for  subsequent  sections,  we  need 
now  only  consider  that  termination  of  inflammation  of  bone  in  hardening  or  sclerosis, 
which  corresponds  to  the  inflammatory  solidification  of  parenchymatous  organs  ;  and 
which,  when  not  too  extensive,  is  for  practical  purposes  little  less  desirable  than 
complete  i-estoration  to  health.  The  interstices  of  the  cancellous  tissue  are  filled  up  at 
first  with  lymph,  in  which  ossific  matter  is  afterwards  deposited  ;  and  then  the  bone, 
which,  while  actively  inflamed,  had  been  less  dense  than  in  its  healthy  condition,  as 

^  This  is  true  more  especially  of  the  earlier  stages,  hut  is  occasionally  observed  in  all 
periods  of  inflaoimation  of  hone.  Thus  large  psoas  abscesses,  connected  with  extensive 
erosion  of  the  vertebrse,  are  found  sometimes  in  patients  not  of  a  strumous  habit,  and  who 
have  not  been  known  to  present  any  symptoms  of  such  an  affection. 

^  It  has  been  asserted  loj  Liicke  that  the  tenderness  of  the  bone  to  percussion  may  be 
made  use  of  as  a  diagnostic  sign  of  the  presence  of  inflammation,  and  for  this  purpose  hs 
uses  a  percussion-hammer  formed  of  a  whalebone  handle  with  a  metal  head  coated  with 
india-rubber.  By  comparing  the  effect  of  similar  blows  with  the  hammer  on  the  hones  of  the 
two  sides,  the  fact  of  increased  sensitiveness,  and  therefore  of  inflammation  in  the  suspected 
bone,  is  to  be  verified,  whilst  its  exact  seat  will  he  fixed  by  ohservinp:  the  direction  and  the 
force  of  the  shocks  necessary  to  elicit  the  morbid  sensation  (Liicke,  Archiv.  f.  Klin.  Chir.  vol. 
xxi.)  3  Med. -Chir.  Trans,  vol.  xlv.  p.  294. 


280 


DISEASES   OF   THE   BONES. 


in  fig.  43,  becomes  liard,  lieavy,  and  solid,  as  in  fig.  44  ;  the  medullary  canal  is 
narrowed  or  filled  up,  and  the  shaft  thickened  by  deposit  fi'om  the  periosteum. 
Bones  thus  affected  abound  in  every  pathological  collection ;  and  it  is  easy  to  trace 
in  them  many  of  the  appearances  of  which  an  explanation  has  been  attempted  above 
— the  large  size  of  the  vascular  apertures,  the  irregular  deposit  of  bone,  both  in  the 
centre,  in  the  substance,  and  on  the  surface  of  the  shaft,  the  contraction  of  the  medul- 
lary cavity,  and  usually  the  increase  in  size  of  the  nutrient  foramina.  It  will 
generally,  but  not  always,  be  noticed  that  these  changes  are  limited  to  the  shaft  of 
the  bone,  when  it  is  the  part  first  affected,  and  that  the  articular  ends  escape.  The 
converse  is  also  usually  the  case  ;  though  perhaps  the  shaft  is  more  prone  to  become 


Fig.  43. — (From  a  preparation  in  the  Mu- 
seum of  the  Eoyal  College  of  Surgeons, 
No.  3085,  to  illustrate  the  rarefying  stage 
of  ostitis.)  The  tibia  in  this  case  weighed 
9  ounces. 


Fig.  44. — (From  a  preparation  in  the  Ma- 
seum  of  St.  George's  Hospital,  series  ii. 
19,  to  illustrate  the  termination  of  ostitis 
in  condensation  or  sclerosis.)  The  tibia 
in  this  case  weighed  19  ounces. 
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involved  in  the  morbid  actions  of  the  joint-ends  than  the  joint-ends  are  in  those  of 
the  shaft.  Thus  inflammatory  affections  may  long  go  on  in  the  shaft  of  the  femur,  yet 
the  knee-joint  remain  unafiected  ;  and,  on  the  other  hand,  when  disease  of  the  joint 
commences  in  the  articular  ends  of  the  bones,  the  shafts  usually  are  unaffected,  and 
the  disease  of  the  bones  considered  by  itself  is  not  so  extensive  as  to  contra-indicate 
excision.  To  each  of  these  two  general  rules,  however,  numerous  exceptions  will, 
unfortunately,  be  met  with  in  practice. 

Inflammation  of  the  bone  is  almost  always  known,  in  common  parlance  (when  it 
is  recognised  at  all),  as  periostitis  ;  but,  in  truth,  periostitis  seldom  occurs  uncompli- 
cated, unless  in  the  course  of  secondary  syphilis ;  '  and  almost  all  the  cases  -which 
pass  under  that  name  are  really  inflairimations,  more  or  less  extensive,  of  the  bone. 
Periostitis  is  a  quicker  process,  and  one  more  under  the  influence  of  remedies  than 

^  I  would  refer  the  reader  to  the  section  of  Syphilis  in  Bone  for  further  details  on  the 
subject  of  chronic  periostitis. 
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the  other  forms  of  inflammation  of  bone ;  but  in  all  the  same  general  course  of  treat- 
ment is  indicated,  viz.  the  internal  administration  of  iodide  of  potassium,  and  the 
local  application  either  of  iodine  or  mercurial  ointment,  or,  in  the  early  stage  of  the 
disease,  of  bhsters.  These  measures  should  be  combined  with  proper  position  of  the 
afl^ected  member,  and  as  much  rest  as  is  consistent  with  attention  to  the  general 
health.  Leeches  or  cupping  will  afford  relief  if  the  pain  be  severe.  When  there  is 
much  tension  over  the  bone,  sometimes  accompanied  (especially  in  the  cranium)  with 
intolerable  pain,  nothing  gives  such  immediate  and  decided  relief  as  a  free  and  bold 
incision  down  to  the  bone.  The  distended  periosteum  is  thus  relaxed ;  and  in  cases 
of  pure  periostitis  such  a  measure  may  of  itself  almost  suffice  for  the  cure  of  the 
disease  ;   but  its  beneficial  eflects  will  be  decided,  though  less  striking,  in  cases  of 

Two  drawings  from  a  preparation  in  St.  CTeorge's  Hospital  Museum,  to  illustrate  the 
ordiuaiy  anatomy  of  periostitis. 

Fig.  45.— Periostitis.     (Internal  view.)         Fig.  46. — Periostitis.     (External  view.) 


deeper-seated  inflammation.  In  cases  of  chronic  inflammation  of  bone,  accompanied 
by  deep-seated  and  wearing  pain,  an  opening  made  with  a  trephine,  for  the  evacuation 
of  pus,  has  proved  beneficial,  even  though  no  pus  was  found. ' 

Whether  the  sclerosis,  or  induration,  which  is  the  final  lesult  of  chronic  inflam- 
mation, be  amenable  to  any  remedial  measures  is  doiibtful,  since  it  usually  gives  the 
patient  little  inconvenience,  and  therefore  is  not  made  the  subject  of  treatment. 
Thickening  over  the  bone  is  often  left  after  ostitis,  and  is  often  dispersed  by  the 
ordinary  measures,  such  as  friction  and  pressure  ;  but  the  seat  of  this  thickening  is 
very  generally  in  the  soft  parts  around  the  bone,  and  not  beneath  the  periosteum. 

Ostitis  deformans. — A  very  curious  condition,  obviously  the  result  of  chronic 
inflammation,   has  been  described  by  Sir  J.   Paget  ^   under  the   name  of  '  ostitis 

1  See  a  case  reported  by  Sir  B.  Brodie,  in  his  Lectures  on  Pathology  and  Surgery,  p.  410. 
On  the  good  effects  of  a  free  incision  of  inflamed  periosteum,  when  milder  measures  fail,  see 
Sir  P.  Cramp  on  '  On  Periostitis,'  Dublin  Hospital  Reports,  vol.  i.  p.  331. 

^  Med.  Chir.  Trans,  vol.  Ix. 
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deformans.'  Five  cases  are  given  which  occurred  under  his  own  observation,  and  a 
few  references  to  others  more  or  less  similar  recorded  by  other  authors.  The  disease 
occurs  without  known  cause,  but  resembles  chronic  rheumatism  in  the  pain  which 
accompanies  it.  It  is  mai'ked  by  a  gradual  enlargement  of  the  bones  affected  ;  so 
that  the  head  increases  gradually  in  circumference,  or  the  limbs  in  length,  and  at 
the  same  time  the  bones  yield  to  pressuie,  causing  curvature  of  the  legs  or  arms, 
shortening  and  fixation  of  the  spine,  and  change  of  shape  of  the  thorax  or  pelvis.  It 
does  not  seem  that  the  disease  in  itself  shortens  life,'  or  that  it  is  necessarily  asso- 
ciated with  any  constitutional  cachexia.  Three  out  of  Sir  J.  Paget's  five  patients 
died  of  cancer  ;  but,  as  far  as  appeai-s,  this  was  only  an  accident.  No  treatment  has 
hitherto  had  any  efiect.  Sir  J.  Paget's  paper  contains  illustrations  both  of  the  general 
features  of  the  disease  and  of  the  rough  and  microscopic  anatomy  of  the  bones 
involved. 

I  ought  here  also  to  mention  the  curious  cases  which  have  been  recorded  by 
Virchow  under  the  name  of  Leontiasis  ossea,  and  which  will  be  found  referred  to  in 
Sir  J.  Paget's  paper — a  disease  commencing  in  early  life,  and  affecting  the  ci-anial 
and  facial  bones,  causing  a  great  inci'ease  in  their  bulk,  so  that  they  become  '  hugely 
thickened,  porous,  or  reticulate  : '  the  cavity  of  the  skull  and  the  various  cavities  of 
the  face  are  gradually  encroached  on  by  the  enlarging  bones,  and  so  death  is  slowly 
produced.  In  connection  with  these  may  also  be  noticed  the  singular  instance  of 
periosteal  formations  on  the  skull,  facial  bones,  hyoid  bone,  and  fibula,  recorded  by 
Mr.  De  Morgan  for  Mr.  Bickersteth,  '  Pathological  Transactions,'  vol.  xvii.  Mr. 
Bickersteth's  patient  died  of  exhaustion,  apparently  the  result  of  encroachment  on 
the  cavities  of  the  face.  In  none  of  these  cases  has  any  explanation  been  given  of 
the  origin  of  the  disease,  nor  do  they  seem  to  be  connected  with  syphilis  or  any 
other  cachexia.  Stromeyer  alludes  ^  to  a  case  of  gout  in  which  neai'ly  all  the  bones 
of  one  side  of  the  body  were  hypertrophied ;  but  no  opportunity  for  post-mortem 
examination  occurred. 

Difftise  periostitis. — Inflammation  of  the  bony  tissue  itself  is  rarely  acute,  and 
when  it  does  occur  in  the  acute  form  passes  rapidly  into  necrosis,  under  which  head 
it  will  be  pi-esently  spoken  of ;  but  acute  inflammation  between  the  bone  and  peri- 
osteum, diffuse  jjeriostitis,  is  a  disease  of  rather  frequent  occurrence.  It  is  seen 
commonly  enough  in  persons  about  the  age  of  puberty ;  more  frequently  in  boys 
than  in  girls;  usually  as  the  result  of  some  injury,  and  almost  always  in  one  of  the 
long  bones.  It  is  so  destructive  in  its  effects,  so  rapid  in  its  course,  and  is  so  often 
overlooked  or  mistaken  at  first,  that  we  have  unfortunately  numerous  opportunities 
of  verifying  its  existence  after  the  time  for  treatment  has  passed  away  ;  j^et  to  early 
and  vigorous  treatment  it  is  tolerably  amenable,  at  least  as  amenable  as  so  acute  a 
disease  can  be  expected  to  be. 

The  pathology  of  the  disease  appears  to  consist  in  the  partial  sepaiation  of  the 
periosteum  from  the  bone,  by  effusion  on  the  surface  of  the  latter  of  lymph,  or  other 
products,^  soon  giving  place  to  a  copious  formation  of  pus,  which  spreads  along  the 
whole  bone,  and  dissects  aw^ay  the  periosteum   from  it,  often   from  one  end  of  the 

^  In  one  of  the  cases  the  movements  of  the  thorax  were  so  obstructed  that  the  patient 
died  of  asphyxia.  ~  JIandb.  d.  CMr.  i.  442. 

*  The  disease  does  not  commence  by  the  formation  of  abscess ;  often  when  the  swelling 
and  inflammation  are  considerable,  no  pus  will  be  fonnd.  Of  this  fact  the  following  is  an 
instance.  A  lad  was  suffering  from  what  was  supposed  to  be  difluse  cellular  inflammation 
around  the  ankle  after  a  slight  injiu-y.  As  it  was  suspected  that  the  inflammation  was 
really  subperiosteal,  an  incision  was  made  down  to  the  tibia.  No  pus  followed.  Two  days 
afterwards  the  boy  presented  obvious  symptoms  of  confined  matter,  and  now  by  breaking  up 
the  adhesions  of  the  wound  a  copious  evacuation  of  pus  was  obtained,  and  the  surface  of  the 
bone  was  felt  exposed.  A  few  days  later,  swelling"  and  tenderness  were  fonnd  over  a  higher 
part  of  the  tibia.  Thinking  that  on  the  former  occasion  I  might  not  have  divided  the  periosteum 
freely  enough,  I  now  took  care  to  press  the  edge  of  the  knife  firmly  against  the  bone  for  some 
distance.  Matters  w'ent  on  exactly  as  in  the  former  wound.  No  pus  was  found  at  the  time, 
but  on  breaking  down  adhesions,  two  daj's  later,  with  a  probe,  the  pus  was  discharged,  and 
the  bone  was  felt  exposed. 
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lione  to  the  other.  If  examined  at  an  early  period  of  tlie  disease,  the  periosteum 
does  not  (^at  least  it  very  often  does  not)  display  any  distinct  signs  of  inflammation, 
either  in  change  of  colour  or  of  thickness ;  nor  is  the  surface  of  the  bone  visibly 
inflamed.  On  the  contrary,  it  usually  looks  white,  and  inclined  to  gangrene,  a  con- 
summation which  rapidly  impends  over  such  cases.  Sometimes,  however,  the  surface 
of  the  bone  may  be  found  slightly  worm-eaten,  and,  on  squeezing  it,  its  supei-ficial 
layei'S  are  found  inore  readily  separable  from  the  deeper  tissue  than  in  health  ;  large 
drops  of  blood  can  in  such  instances  be  pressed  out  of  the  vessels  which  pass  into 
the  bone  from  the  pei'iosteum.  A  little  later,  and  necrosis  is  unmistakably  declared, 
and  the  Avhole  diaphysis  usually  perishes,  leaving  the  articular  ends  unaffected,  and 
therefore  not  involving  the  neighbouring  joint. 

The  joint,  however,  does  not  always  esca,pe.  A  girl  aged  fifteen  was  admitted  into 
hospital  loiii  days  after  au  injur^^,  with  great  swelling  of  the  forearm,  evidently  depending 
on  the  formation  of  matter.  A  grating  sensation,  perceived  on  rotating  the  hand,  together 
with  the  history  of  the  accident,  led  to  the  belief  that  fracture  had  occurred.  She  died  of 
pyaemia ;  and  then  it  was  discovered  that  a  periosteal  abscess,  extending  from  the  shaft  of 
the  radius  into  the  wrist-joint,  had  so  eroded  the  articular  cartilages  as  to  occasion  the  sensa- 
tion of  crepitus. 

The  course  of  the  disease  is  usually  as  follows  :  it  commences  in  the  great  majority 
of  cases  with  an  injuiy  of  more  or  less  severity,  occurring  to  a  person  generally  of 
the  strumous  constitution,  at  any  rate  a  weakly  person ;  the  symjotoms  which  imme- 
diately follow  the  injury  are  usually  slight,  so  that  even  the  occui-rence  of  the  accident 
is  perhaps  nearly  foigotten  ;  then,  after  a  varying  lapse  of  time,  probably  four  or  five 
days,  symptoms  occur  which  are  almost  invariably  attributed  at  first  to  diffuse  cel- 
lular inflammation,  or  to  acute  rheumatism,  viz.  rigors,  pain  in  the  part,  and  an 
cedematous  angry  swelling.  At  the  outset  the  diagnosis  is  not  easy ;  indeed,  before 
suppuration  has  occurred,  perhaps  no  certain  diagnosis  can  be  made.  However,  as 
respects  diffuse  cellular  inflammation,  the  age  of  the  patient,  the  compai'ative  x-emote- 
ness  of  the  cause,  and  the  previous  immunity  of  the  superficial  parts,  will  lead  to  a 
suspicion  of  the  nature  of  the  case,  which  will  be  strengthened  when  the  inflammation 
is  seen  to  be  limited  to  the  section  of  the  member  first  affected,  instead  of  passing 
the  joint,  and  spreading  up  the  limb,  as  an  erysipelatous  affection  would  in  all  likeli- 
hood do,  and  will  be  converted  into  certainty  by  the  discovery  of  deep-seated  matter, 
either  by  fluctuation  or  on  puncture.  Fluctuation  cannot  always  be  detected,  since 
the  tension  of  the  membranes  which  bind  down  the  pus,  and  the  tenderness  of  the 
superficial  parts,  combine  to  oppose  its  discovery.  Exploratory  punctures,  however, 
should  never  be  neglected.  If  the  disease  be  merely  suj^erficial,  they  can  do  no  harm  ; 
and  it  is  of  vital  importance  to  discover  early,  and  give  instant  exit  to,  the  pus 
before  it  has  dissected  off'  lai-ge  portions  of  the  periosteum,  and  involved  the  death  of 
a  great  part  of  the  bone.  The  diagnosis  betv/een  a  case  of  this  sort  and  one  of  acute 
rheumatism  will  depend  upon  the  nature  and  history  of  the  disease,  and  on  the  pre- 
sence or  absence  of  constitutional  symptoms  of  rheumatism,  or  rheumatic  affections 
of  remote  parts.  At  the  outset  of  the  case  the  diagnosis  may  not  be  very  confident ; 
but  the  main  point  to  recollect  is,  that  any  jaeriosteal  affection,  if  acute,  is  liable  to 
run  early  into  suppuration,  and  that  in  such  cases,  whatever  view  may  be  taken  of 
the  origin  of  the  disease,  whether  it  is  to  be  considered  rheumatic  or  otherwise,  the 
local  treatment  is  far  more  important  than  the  constitutional.  What  Sir  P.  Cramp- 
ton  says  of  the  acute  periosteal  whitlow  applies  with  much  greater  force  to  acute 
periosteal  affections  of  the  larger  bones :  '  There  are  few  diseases  where  art  can  do 
so  much  and  nature  so  Httle.' 

If  the  disease  be  allowed  to  go  on  unchecked,  the  whole  circumference  of  the 
limb  will  become  greatly  swollen  and  cedematous,  usually  with  that  tense  glistening 
aspect  which  tells  of  subjacent  suppm-ation.  The  patient  mostly  complains  of  great 
pain,  especially  acute  at  night ;  he  loses  appetite  and  flesh  rapidly.  'Pjsemia,  is  very 
liable  to  occur,  and  many  of  these  patients  die  of  it.  A  few  die  exhausted  by  the 
violence  of  the  action,  and  by  the  profuse  suppuration.  If  the  patient  survive,  and 
the  abscess  do  not  obtain  a  free  and  depending   opening  by  timely  incisions,  it  will 
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burrow  among  the  muscles,  and  ultimately  numerous  openings  will  form,  exposing 
necrosed  bone.  The  dead  bone  appears  to  separate  much  sooner  than  in  other  forms 
of  necrosis,  and  the  repair  to  be  proportionately  active.  Thus,  in  an  adult,  alm.ost 
the  entii'e  length  of  the  shaft  of  the  ulna  was  thrown  off  and  removed  three  months 
after  the  injiu-y  which  led  to  the  complaint ;  and,  even  at  that  date,  the  repair  ap- 
peared to  be  far  advanced.  In  less  acute  eases,  where  only  a  portion  of  the  surface 
of  a  bone  is  involved,  the  disease  pursues  the  ordinary  course  of  necrosis. 

The  subjects  of  this  affection  are  almost  always  young  persons,'  in  whom  the 
strumous  diathesis  is  well  pronounced ;  but  it  occurs  more  rai'ely  in  healthy  subjects 
about  the  age  of  puberty,  or  even  earlier ;  and  some  cases  are  observed  (as  the  one 
to  which  allusion  has  j  ust  been  made)  in  adults  of  impaired  constitution  and  dissi- 
pated habits. 

The  bone  affected  is,  in  the  great  majority  of  cases,  the  femur  or  tibia;  and  it  is 
no  doubt  in  consequence  of  the  great  size  of  these  bones,  and  the  severe  effects  which 
always  attend  upon  a  large  abscess  situated  below  the  fascia,  that  the  disease  is  so 
fatal.  But  reference  has  ali'eady  been  made  to  two  cases  in  which  the  bones  of  the 
forearm  were  attacked ;  and  any  of  the  long  bones  may  be  the  seat  of  the  disease, 
and  not  unfrequently  is  so.  The  flat  and  irregular  bones  are  more  rarely  affected; 
but  Sir  P.  Crampton's  case  ^  is  well  known,  in  which  an  aciite  abscess  formed 
beneath  the  periosteum  of  the  bones  of  the  nose  and  cranium  on  both  sides.  A  well- 
marked  instance  of  acute  periosteal  abscess  of  the  sternum  is  described  in  the  '  Path. 
Soc.  Trans.'  vol.  xv.  p.  181,  and  another  less  clearly  described,  but  pi^obably  of  the 
same  natur-e,  in  vol.  iv.  p.  61  of  the  same  series. 

The  treatment  of  acute  pei-iosteal  abscess  is  a  matter  of  the  gravest  importance, 
as  it  is  only  by  vigorous  measures  that  so  rapid  and  dangerous  an  affection  can  be 
relieved.  Among  these  measures,  the  first  and  most  important  is  to  make  timely 
and  sufiicient  ijicisions  into  the  swelling.  If  doubt  exists  as  to  the  nature  of  the 
swelling,  or  as  to  the  situation  of  the  pus,  they  will  be  settled  by  the  grooved  needle  ; 
but  even  if  no  pus  be  found,  it  is  better  in  any  case  of  acute  periosteal  inflammation, 
where  the  pain  is  great,  to  make  an  incision  down  to  the  bone  in  the  part  to  which 
such  pain  is  referred.  In  children,  it  will  be  advisable  to  administer  an  anaesthetic 
before  commencing  the  examination  when  the  affection  is  deep-seated. 

Periostitis  sometimes  occurs  in  a  sub-acute  foi-m,  marked  by  rapid  swelling 
around  the  bone,  and  by  a  certain  amount  of  aching  pain,  but  without  the  severe 
constitutional  symptoms  which  accompany  the  graver  disease.  Incisions  should  not 
be  made  in  these  cases,  unless  the  surgeon  is  sure  that  matter  has  already  formed. 
The  free  application  of  leeches  and  local  warmth  will  often  obviate  suppuration  ;  and 
many  surgeons  have  much  confidence  in  iodide  of  potassiTim  in  full  doses,  as  a  remedy 
in  this  sub-acute  form  of  the  disease. 

Duiing  the  acute  stage  of  a  periosteal  abscess,  free  exit  having  been  obtained  for 
the  matter,  the  patient  must  be  treated  on  general  principles  ;  no  special  internal 
treatment  is  necessary  for  the  afiection  of  the  bone.  The  indications  are,  to  allay 
pain,  to  support  the  strength,  and  to  avoid,  if  possible,  the  constitutional  afiection 
which  leads  to  pysemia.  The  last  is  the  most  important  of  all ;  patients  seldom  die 
of  the  '  surgical  fever,'  so  called,  which  is  usually  present ;  they  seldom  die  of  the 
exhaustion  of  the  discharge  ;  but  they  die  by  pyaemia  in  a  large  percentage  of  the 
eases.  Free  and  eai'ly  incisions  give  the  patient  the  best  chance  of  escaping  this 
fatal  complication.  No  fear  need  be  entertained  of  decomposition  of  the  pus  from 
the  admission  of  air.  In  fact,  pus  which  is  confined  over  a  bone  in  an  acute  inflam- 
matory disease,  will  probably  be  already  sufiiciently  putrid.     After  the  opening,  the 

^  Chassaignac  says,  Ihat  out  of  eleven  cases,  only  one  bad  passed  the  seventeenth  year, 
and  was  below  tweuty-oue ;  and  one  was  only  eleven  months  old.  In  the  Path.  Soc.  Trans. 
vol.  vi.  p.  284,  a  well-marked  instance  is  recorded  at  the  age  of  eleven  days.  A  circumstance 
which  seems  to  testify  to  the  effect  of  a  constitutional  predisposition  is  mentioned  by 
Cliassaignac,  viz.  that  in  some  cases  several  acute  periosteal  abscesses  have  been  present  in  the 
same  subject  {Mem.  de  la  Soc.  de  Chir.  vol.  iv.  pp.  286-7). 

^  Dublin  Hospital  Iteports,  loc.  cit. 
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cavity  of  the  abscess  should  be  frequently  syi'inged  out  with  antiseptic  solutions. 
The  openings  should  at  first  be  made  in  as  dei)ending  a  position  as  possible,  and  they 
should  be  so  free  as  to  preclude  all  lisk  of  their  closing  again.  Free  stimulation 
is  generally,  if  not  always,  necessary.  The  patient  will,  perhaps,  be  unable  at  first 
to  take  solid  nourishment,  since  these  afiections  are  generally  attended  with 
severe  fever ;  but  as  soon  as  the  evacuation  of  the  matter  has  removed  some  part  of 
the  irritation,  his  appetite  will  probably  return. 

If  the  patient  has  survived  the  acute  stage  of  the  disease,  the  abscess  may  long 
remain  in  a  chronic  condition,  exposing  the  bone.  In  the  more  favourable  cases, 
the  outer  shell  only  of  the  latter  has  perished  ;  while  in  the  most  severe,  the  entire 
shaft,  separated  from  the  epiphyses,  may  come  away  in  a  mass  ;  or  even  the  epi- 
physes themselves  may  share  in  the  destruction,  though  that  is  not  often  the  case. 
The  treatment  of  these  sequelae  of  difluse  periostitis  will  be  spoken  of  in  the  section 
on  Necrosis,  where  also  will  be  found  discussed  the  subject  of  sub-periosteal  resec- 
tion for  acute  disease. 

Epijjhysitis. — A  veiy  interesting  and  formidable  variety  of  acute  inflammation  is 
that  which  affects  the  epiphyses  in  early  life.  This  is  closely  connected  with  acute 
periostitis,  and  with  osteo-myelitis ;  but  as  it  leads  to  degeneration  of  the  joints, 
it  has  been  thought  better  to  treat  it  among  Diseases  of  the  Joints. 

Osteo-myelitis. — Diffuse  inflammation,  and  suppuration,  in  the  cancellous  tissue, 
an  affection  to  which  French  pathologists  have  given  the  name  of  '  osteo-myelitis,' 
is  more  frequently  recognised  in  post-mortem  examinations  than  at  the  bedside  of 
the  patient.  This  affection,  when  it  is  most  acute  and  extensive,  is  closely  allied  to 
pyaemia,  and  is  fi-equently  followed  by  that  mode  of  death.  It  bears  the  same 
relation  to  the  medullary  tissue  as  the  complaint  just  spoken  of  does  to  the 
periosteum  ;  but  the  difference  in  char-acter  between  the  periosteum  and  the  me- 
dullary tissue,  the  latter  being  so  much  more  rich  in  vessels,  especially  in  large 
patulous  venous  channels,  gives  to  osteo-myelitis  a  gravity  even  beyond  that  of 
diffuse  periostitis.  It  is  well  known  how  often  diffuse  suppuration  is  found  in  the 
diploe  of  the  cranium  after  scalp-wounds,  and  how  the  '  puffy  tumour  of  Pott '  is 
frequently  only  the  sign  of  such  suppuration  ;  and  further,  in  what  a  large  pei'centage 
of  such  cases  evident  pyaemia  is  found.  It  is  pi'obable  that  in  all  these  cases  the 
external  table  of  the  bone  has  been  wounded,  and  the  diploe  thus  exposed ;  in  fact, 
the  only  known  cause  of  osteo-myelitis  is  a  wound  which  exposes  the  cancellous 
interior,*  or  an  injury  to  the  interior  of  the  bone,  perhaps  unaccompanied  by  external 
wound,  as  in  fracture  or  severe  contusion.^  It  is  a  frequent  cause  of  death  after 
amputations  and  other  surgical  operations  in  which  bone  is  divided.  Lately  in  Italy 
attention  has  been  called  to  the  connection  which  has  been  observed  to  exist  between 
inflammation  of  the  medulla  of  the  bones,  and  the  disease  of  the  spleen  and  other 
blood-glands,  so  often  resulting  from  the  malaiious  fevers  there  prevalent,  and  the 
observation  is  an  interesting  one,  especially  in  view  of  the  function  which  physiolo- 
gists now  agree  to  give  to  the  medulla  of  the  bones  in  the  formation  of  the  blood- 
corpuscles.^ 

When  a  bone  is  examined  in  which  osteo-myelitis  has  run  an  acute  course,  the 
cancelli  are  found  loaded  with  pus,  and  the  medullary  tissue  usually  injected  and 
often  sprinkled  with  ecchymoses ;  the  periosteum  also  is  often  in  the  course  of 
separation  from  the  bone  ;  but  the  bony  tissue  itself  does  not  necessarily  show  any 
appreciable  change.  When  it  does  the  changes  are  such  as  are  described  on  p.  276. 
In  the  larger  bones  the  disease  usually  terminates  fatally  at  this  stage  ;  but  should 
the  patient  survive,  the  pus  may  penetrate  into  the  neighbouring  jmrts,  most  pro- 
bably into  the  nearest  joint,  or  central  necrosis  may  result. 

^  Unless  the  infection  of  constitutional  syphilis  should  he  added.  See  wfra,  on  'Syphilis 
in  Bone.' 

*  Mr.  Macnaiiiara  has  also  met  with  cases  of  acute  osteo-myelitis  attributed  to  exposure 
to  cold. 

^  See  Dr.  Tassi's  pamphlet,  Studj  cli  Anatojnia  patolut/ica  e  Clinici  sulle  Malattie  deUe  Ossa. 
Rome,  1877. 
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Specimens  to  show  eitlipr  of  these  terminations  are  not  wanting  in  onr  patholooical 
collections.  Tbus,  in  the  Museum  of  St.  Bartliolo mew's  Hospital  there  is  a  beautiful 
specimen  (i.  207)  of  iullamed  and  thickened  medullary  membrane  of  the  humerus,  which 
shows,  as  a  consequencs  of  the  inflammation,  a  portion  of  cancellous  tissue  exfoliated  and 
lying  loose  in  the  medullary  canal.  A  long  fistula  leads  through  the  tube  of  the  bone  into 
the  elbow-joint.  The  same  Museum  possesses  another  specimen  (i.  195),  in  which  acute 
diffused  suppuration,  spreading  through  the  tissue  of  many  of  the  long  bones,  has  caused 
abscess  in  the  knees  and  ankles  on  both  sides. 

The  symptoms  of  this  grave  affection  are  exceedingly  obscure  :  it,  like  other  ex- 
tensive and  acute  affections  of  bones,  is  often  accompanied  by  diffuse  inflam.mation  of 
the  soft  parts,  which  then  masks  the  deeper  affection.  Rigors  and  general  fever 
always  mark  the  onset  of  acute  osteo-myelitis,  but  the  only  known  special  symptom 
of  the  disease  in  the  bone  is  the  separation  or  recession  of  the  periosteum  from  it, 
accompanying  diffused  pain  in  the  bone,  and  not  caused  by  effusion  on.  the  external 
surface  of  the  latter.  After  amputations,  a  prominent  fungous  mass  is  often  seen 
pi'ojecting  from  the  end  of  the  bone,  and  proves  the  existence  of  a  certain  extent  of 
inflammation  of  the  meduHary  tissue  ;  but  this  need  not  necessarily  have  affected  the 
bone  so  extensively  as  to  deserve  the  name  of  osteo-myelitis  ;  in  fact,  that  affection  is 
seldom  recognised  before  death.  ^ 

To  obviate  the  formidable  dangers,  and  the  extensive  disintegration  of  j)arts  con- 
nected with  osteo-myelitis,  it  is  j  ustifiable  in  any  case  where- pain  in  the  bone,  accom- 
panied with  the  ordinary  symptoms  of  acute  suppuration  (rigors,  fever,  &c.),  but 
without  signs  of  external  or  periosteal  mischief,  induces  a  reasonable  suspicion  of 
this  affection,  to  expose  the  surface  of  the  bone  by  a  free  incision.  Should  the  peri- 
osteum be  found  sepai-ated,  or  even  separating,  from  the  bone,  the  diagnosis  of  diffused  . 
suppuration  in  the  cancelli  will  be  rendered  highly  probable.  When  this  separation 
of  the  periosteum  has  proceeded  to  any  great  extent,  amputation  of  the  member 5  or 
excision  of  the  diseased  bone,  is  certainly  indicated.  It  should  be  remembered  that 
the  disease  is  a  rapid  one,  the  fatal  complications  of  internal  phlebitis  and  pyaemia 
imminent ;  and  therefore  treatment,  to  be  effectual,  must  be  adopted  early.  Medi- 
cine, as  might  be  expected,  has  little  effect  on  the  disease ;  but  the  fevei-  which 
accompanies  it  should,  of  course,  be  treated  on  the  ordinary  principles.  In  deciding 
on  the  question  of  removing  the  diseased  bone  (an  operation  which  would  in  ordinary 
cases  be  held  to  be  contra-indicated  if  pyaemia  had  set  in),  it  should  not  be  forgotten 
how  obscure  the  early  symptoms  of  systemic  affection  are,  so  that  it  may  be  pi^oper 
in  doubtful  cases  to  give  the  patient  the  benefit  of  the  doubt,  and  attempt  to  relieve 
him  from  the  source  of  irritation. 

How  far  it  is  possible,  in  practice,  to  separate  acute  pei-iostitis  from  acute  osteo- 
myelitis is  a  question  on  which  sui^geons  differ  widely.  Many  French  and  German 
pathologists  seem  hardly  to  admit  the  existence  of  the  disease  which  I  have  described 
above  as  diffuse  periostitis,  apart  from  osteo-myelitis,  of  which,  indeed,  they  consider 
it  as  merely  a  complication.  Some,  without  going  so  far  as  this,  yet  say  that  the  whole 
thickness  of  the  shaft  of  a  bone  never  perishes  unless  the  medullary  tissue  is  involved. 
I  have,  however,  seen  convincing  instances  to  the  contrary ;  and  I  am  confident  that 
cases  of  acute  periostitis  do  occur  in  which  the  whole  thickness  of  the  shaft  (and 
sometimes  the  entire  shaft)  perishes,  without  any  implication  of  the  medullary  mem- 
brane ;  though  I  allow  that,  in  most  cases  of  diffuse  periostitis  implicating  the  whole 
thickness  of  a  bone,  the  medullary  tissue  is  more  or  less  involved. 

In  chronic  osteo-myelitis  the  i-emoval  of  the  limb  is  frequently  successful  in 
affording  the  patient  relief  from  an  abiding  source  of  irritation,  which  will  at  length 

^  If  after  an  amputation  acute  osteo-myelitis  be  suspected,  the  surgeon  can  establish  his 
diagnosis  by  putting  the  patient  under  chloroform,  and  ascertaining  by  means  of  the  probe 
that  the  whole  medullary  tissue  is  broken  up  for  a  considerable  distance,  as  well  as  the  small 
portion  which  is  projecting  out  of  the  wound.  See  Fayrer,  in  Indian  Annah  of  Med,  Science, 
Oct.  1865.  *  The  symptoms  of  acute  osteo-myelitis  are  pain  in  the  part,  oedema,  and  swelling 
extending  down  the  limb ;  general  fever,  with  quick  pulse,  and  increased  temperature,  and 
more  especially  the  recession  of  the  soft  parts,  including  the  periosteum,  from  the  bone,  which 
is  then  left  denuded  at  the  bottom  of  the  wound.' — St.  George's  Hospital  Reports,  vol.  i. 
p.  156. 


CHRONIC   ABSCESS   OF   BONE.  287 

otherwise  prove  fatal ;  but  when  this  afFection  is  limited  to  a  portion  only  of  the 
bone,  the  expectant  treatujent  is  indicated,  and  the  patient  may  recover  after  the 
extraction  of  a  sequestrum.' 

Chronic  abscess. — Limited  suppuration,  or  abscess  in  the  cancellous  tissue,  is  an 
affection  which  is  fortunately  far  more  easily  recognised,  and  far  more  under  the 
control  of  surgery,  than  osteo- myelitis.  It  hardly  needs  to  be  said  that  this  condition 
of  bone  was  first  discovered  and  described  by  Sir  B.  Brodie.^  The  symptoms  are 
not  always  very  clear,  but  a  careful  study  of  the  case  seldom  fails  to  establish  the 
correct  diagnosis.  The  seat  of  the  disease  is  almost  always  the  articular  extremity  of 
the  bones  which  form  one  of  the  great  joints — knee,  ankle,  or  elbow.  The  tibia  is 
more  frequently  affected  than  any  other  bone,  and  usually  at  its  upper  end.  Chronic 
abscess  may,  however,  occur  in  any  situation.^  The  abscess  is  almost  always  situated 
on  the  superficial  side  of  the  bone,  and  is  probably  occasioned,  in  most  cases,  by 
external  violence,  or  other  causes,  acting  on  that  suiface ;  but  the  history  is  often 
obscure,  in  consequence  of  the  chronic  nature  and  insidious  progress  of  the  malady. 

The  symptoms  are,  a  dull  aching  pain  in  the  part,  often  worse  at  night  than 
during  the  day,  liable  also  to  other  remissions  and  exacerbations,  and  increased  by 
exercise  or  pressui-e.  In  most  cases  the  bone  is  especially  tender  at  one  particular 
spot,  where  the  abscess  has  advanced  nearest  to  the  surface,  and  there  is  slight  tume- 
faction of  the  soft  parts  over  it.  Sometimes,  but  not  always,  a  little  enlargement  of 
the  bone  itself  may  be  made  out.  There  is  perhaps  nothing  very  characteristic  in  these 
symptoms  taken  separately,  or  on  a  first  examination ;  but  the  persistence  of  the 
whole  assemblage  of  them  for  a  considerable  period  of  time,  and  in  spite  of  judicious 
treatment,  directed  to  subdue  an  inflamed  condition  of  the  bone,  will  be  reasonable 
ground  for  the  diagnosis  of  chronic  abscess,  and  moi-e  especially  if  the  neighbouring 
joint  be  unaffected.  The  localised,  and  very  circumscribed,  tenderness  is  perhaps 
when  well  marked,  the  most  unmistakable  symptom. 

The  condition  of  the  diseased  bone  testifies  very  clearly  to  the  natiire  of  the 
moi'bid  process,  so  that  few  museums  are  without  some  of  these  preparations.  The 
following  is  Sir  B.  Brodie's  description  of  the  first  preparation  which  he  dissected  :  •* 
'  The  lower  end  of  the  tibia  is  enlarged,  and  the  surface  presents  marks  of  great 
vascularity.  The  bone  in  the  preparation  is  divided  longitudinally,  and  just  above 
the  articulating  surface  there  is  a  cavity  as  large  as  a  small  chestnut.  This  cavity 
was  filled  with  dark-coloured  pus.  The  inner  surface  of  it  is  smooth.  The  bone 
immediately  surrounding  it  is  harder  than  natural.' 

If  the  case  be  allowed  to  proceed  beyond  this  stage,  serious  and  frequently  fatal 
mischief  may  ensue  from  the  extension  of  the  abscess  into  the  neighbouring  joint. 
Before  this  event  occurs,  however,  the  patient  may  be  much  inconvenienced  bv 
repeated  attacks  of  swelling  and  pain  in  the  joint  when  he  attempts  to  use  the  limb 
the  effects  of  slight  synovial  inflammation  set  up  by  the  neighbouring  abscess.  Rest 
and  cold  applications  will  generally  remove  these  symptoms,  but  only  to  recur  as 
soon  as  the  patient  again  attempts  to  move  about.  On  the  cure  of  the  abscess  they 
will  immediately  and  permanently  disappear.  When  the  abscess  has  burst  into  the 
joint,  the  affection  of  the  bone  becomes  merged  in  the  more  serious  injury  to  the 
articulation. 

Treatment. — In  all  cases,  as  soon  as  the  diagnosis  has  been  so  far  settled  as  to 
satisfy  the  siirgeon  that  operative  mterference  is  justifiable,  he  ought  to  explain  the 

^  T  would  refer,  on  the  subject  of  chronic  aud  acute  osteo-myelitis,  to  the  well-known 
paper  by  M.  J.  Roux,  read  before  the  Academie  Imp,  de  Med.,  and  to  the  criticisms  of  M. 
Legouest,  M.  Larrey,  aud  others  on  it,  which  ai'e  to  be  found  in  the  Society's  Bulletin  for 
1859-60,  vol.  xxv. ;  to  a  paper  by  Mr.  Longmore,  in  Med.-Chir.  Trans,  vol.  xlviii. ;  and  to 
one  by  myself,  in  St.  George^ s  Hospital  Reports,  vol.  i.,  quoted  above. 

^  Lectures  on  Pathology  and  Surgpry,  ed.  1846,  p.  395. 

^  In  the  Museum  of  St.  Thomas's  Hospital  there  are  examples  in  the  body  of  a  rib  in  the 
clavicle,  and  sternum.     .Series  C,  Nos.  84,  84'-,  85. 

*  Op.  cit.  p.  397.  The  original  preparation  is  in  the  Museum  of  St.  George's  Hospital, 
series  ii,  30. 
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nature  of  the  case  to  the  patient,  and  endeavour  to  obtain  his  consent  to  the  simjjle 
operation  which  will  at  once  establish  the  diagnosis  and  cure  the  disease  ;  or  the 
diagnosis  may  be  confirmed  by  perforating  the  bone  in  the  suspected  spot  Avith  the 
hand-drill,  as  recommended  by  Mr.  Macnamara.^  The  suspected  part  of  the  bone 
should  be  well  exposed  by  a  crucial  incision.  The  bone  should  then  be  perforated  to 
a  considerable  depth  with  a  small  trephine,  which  should  not  have  a  shoulder.  If 
one  spot  on  the  surface  of  the  bone  appears  softer  than  another,  this  should  be  se- 
lected for  the  centre  of  the  opening.  Very  often  pus  will  be  seen  welling  ixp  in  the 
groove,  as  soon  as  the  trephine  has  penetrated  the  compact  wall  of  the  bone.  The 
instrument  may  then  be  withdrawn,  and  on  the  circle  of  bone  being  raised  with  an 
elevator,  the  pus  will  be  evacuated.  The  cavity  exposed  is  lined  with  a  thick  '  pyo- 
genic '  membrane,  and  its  surface  is  very  sensitive.  The  pus  is  only  in  small  quantity 
(generally  about  a  taa-spoonful) ;  but  its  evacuation  suffices  at  once  to  relieve  the 
patient  of  his  wearing  pain,  and  he  is  soon  restored  to  perfect  health,  the  cavity 
being  filled  Tip  with  a  fibrous  material,  by  which  in  all  probability  the  excised  piece 
of  bone  is  ultimately  reproduced. 

Fig.  47. — Unsuccessful  Trephining  in  chronic  Abscess  of  Bone.     (From  a 
preparation  in  St.  George's  Hospital  Museum.     Series  ii.  No.  31.) 


«,  the  point  wTjere  the  treiihiuR  has  been  applied  about  half  an  inch  from  the  abscess  ;  h,  the  wall  of  the 
bone,  thickened  by  inflammation ;  c,  the  cayity  of  the  abscess  ;  d,  the  pyogenic  membrane. 

Two  things  may  intei-fere  with  the  complete  and  immediate  success  of  this  opera- 
tion— -the  diagnosis  may  have  been  correct,  but  the  place  selected  for  trephining  may 
have  been  not  quite  the  right  one ;  or  the  diagnosis  may  have  been  wrong,  and  the 
symptoms  have  depended  merely  on  chronic  ostitis  or  chronic  osteo-myelitis.  In  the 
latter  case,  as  may  be  seen  by  Sir  B.  Brodie's  patient  above  referred  to  (p.  281,  note), 
the  operation  will  often  do  good,  will  relieve  the  pain  of  the  inflammation,  and 
perhaps  prove  the  starting-point  of  a  healthier  action.  It  is  well,  however,  remem- 
bering that  this  mistake  has  been  committed  by  the  best  sitrgeons,  to  prepare  the 
patient  for  it,  so  that  he  may  not  be  too  much  disappointed  if  the  surgeon  shall 
afterwards  have  to  confess  that  no  abscess  was  found.  If,  however,  the  trephine  do 
not  come  down  upon  an  abscess,  it  should  not  be  forgotten  that  this  may  depend  on 
the  opening  having  been  made  on  one  side  of  the  abscess,  which  may  be  lying  close 
to  the  trephine-hole,  but  separated  from  it  by  a  thin  bony  septum.  This  is  illus- 
trated by  the  accompanying  drawing  from  a  preparation  in  the  Museum  of  St. 
George's  Hospital.  It  is  advisable,  therefore,  when  the  pus  has  been  missed,  before 
giving  up  the  operation,  to  pierce  the  walls  of  the  trephine-hole  in  several  directions 
with  a  sharp-pointed  insti'itment,  in  order  to  remove  the  bone  freely  with  a  chisel  if 
a  drop  of  pus  follow  any  of  these  punctures. 

^  Diseases  uf  Bones  and  Joints,  ]).  61. 
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Caries.  —  The  word  caries  will  be  used  in  the  sequel  as  equivalent  to  the  tei'm 
'  ulceration  of  bone.'  The  term  is  now  employed  in  very  various  senses,  espe- 
cially by  the  German  surgeons ;  and  so  difficult  has  it  thence  become  to  follow 
its  exact  meaning  in  different  works  that  Billroth  proposes  to  abandon  it  altogether. 
This,  however,  would  involve  a  change  in  accepted  surgical  nomenclature,  and  a 
consequent  confusion  for  which  we  shou.ld  obtain  no  compensation.  I  can  see  no 
difficulty  or  ambiguity  in  using  the  word  '  caries  '  as  I  have  here  suggested,  except 
perhaps  in  cases  of  inflammation  of  bone  attended  with  absorption,  but  without 
suppuration  or  open  sore — cases  such  as  are  spoken  of  on  p.  293.  To  these  I  should 
apply  the  term  '  inflammatory  absorption,'  or  '  ulcerative  absorption ; '  and  it  is  to 
these  that  the  term  '  caries  sicca '  of  the  German  surgeons  appears  most  applicable ; 
but  such  cases  are  so  rare  in  practice  that  it  matters  little  what  name  we  give  them. 
The  simplest  nomenclature  seems  to  me  to  be  that  which  calls  cases  of  inflammation 
without  suppuration  '  ostitis,'  and  cases  of  ulceration  '  caries,'  adding  to  the  latter 

Fig.  48. — Strumous  (or  so-called  '  carious  ' )  Ulcera- 
tion of  Bone.  (Museum  of  Royal  CoUeg-e  of 
Surgeons,  No.  625.) 


Fig.  47a. — Simple  Ulceration  of 
Bone.  (From  a  preparation 
(No.  607)  in  the  Museum  of 
the  Royal  College  of  Surgeons.) 


name   any  qualifying    designation,  such    as    '  simple,'    '  traumatic,'    '  strumous,'   or 
'  syphilitic' 

Supei'ficial  ulceration  is  distinguished  by  the  following  characters.  The  peri- 
osteum is  loosened  from  the  surface,  and,  if  the  disease  is  advanced,  will  be  found 
much  thickened,  and  converted  into  a  villous  mass  of  a  pink  colour,  resembling  a 
layer  of  granulations.  This  substance  adhei-es  very  loosely  to  the  surface  of  the 
bone,  and  when  lifted  up  from  it,  it  is  found  to  fit  into  depressions,  which  seem  to 
have  been  hollowed  out  of  the  bone  by  the  agency  of  the  granulations.  The  bone 
at  a  very  slight  depth  underneath  is  found,  in  most  cases  of  healthy  inflammation, 
of  the  ordinary  consistence  of  cancellous  tissue,  which  it  resembles  in  structure  even 
in  those  parts  which  ought  to  be  compact.  In  strumous  caries,  on  the  contrary, 
the  osseous  structure  will  be  found  softened  and  otherwise  altered,  as  will  be  de- 
scribed when  treating  of  struma  in  bone  ;  and  it  is  to  this  combination  of  strumous 
inflammation  of  the  body  of  a  bone  with  ulceration  of  its  surface,  that  the  old 
descriptions  of  cai'ies  appear  to  be  intended  to  apply.  The  ulcerated  surface  in 
healthy  inflammation  is  superficially  excavated,  much  softened,  and  easily  broken 
Vol.  II.  U 
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clown  by  the  pressure  of  a  probe.  The  interior  of  carious  bone  is  softened  by  inflam- 
mation, its  cancelli  enlarged,  and  filled  with  the  products  of  the  softening  and  disin- 
tegration which  have  been  going  on  around  them.  These  products,  as  has  been 
noticed  above,  are  principally  oil-globules,  blood,  and  other  debris  of  the  soft  tissues, 
and  granular-  inorganic  materials,  having  the  same  chemical  composition  as  the  salts 
of  the  bone.  The  soft  tissues  almost  always  take  part  in  the  morbid  actions  which 
lead  to  caries,  and  abscesses  are  formed  which  burst  externally.,  and  leave  sinuses 
communicating  more  or  less  directly  with  the  softened  bone,  and  through  which 
some  part  of  its  exposed  surface  can  generally  be  felt  with  the  probe.  Abscesses, 
however,  frequently  form  in  the  neighbourhood  of  inflamed  bones  without  any 
actual  communication  with  them.  This  is,  perhaps,  more  peculiarly  the  case  in 
childhood;  and  near  the  joints. 

Symptoms. — The  symptoms  of  caries  are  merely  those  of  inflammation  i^lus  an 
abscess  exposing  softeiied  bone ;  hence  all  that  has  been  said  about  the  frequent 
obscurity  of  the  early  stages  of  ostitis  will  apply  to  caries,  and  with  greater  force, 
inasmuch  as  these  ulcerative  actions  are  more  prone  to  occur  in  the  course  of  low 
inflammations.  Constant  pain,  then,  in  the  neighbourhood  of  a  bone,  with  swelling 
and  more  or  less  loss  of  the  function  of  the  part,  followed  by  abscess  which  will  not 
heal,  indicate  usually  that  the  abscess  proceeds  from  ulceration  of  a  bone ;  and  this 
presumption  is  much  sti-engthened  if  the  pus  have  a  putrefied,  offensive  odour,  and  a 
prominent  mass  of  granulations  project  from  the  sinus ;  aiid  it  is  converted  into  cer- 
tainty if  fragments  of  bone  can  be  found  in  the  discharge,  or  if  the  commvmication 
with  the  bone  is  sufiiciently  direct  to  allow  of  its  being  struck  with  a  probe.  When 
cariovis  bone  is  touched  by  the  probe,  it  is  not  usually  found  pai'ticularly  sensitive, 
perhaps  is  not  sensitive  at  all ;  it  bleeds  readily ;  its  surface  is  irregular,  and  may 
generally  be  felt  to  be  soft.  When  the  opening  is  sinuous  and  the  bone  cannot  there- 
fore be  struck,  the  diagnosis  can  of  course  only  be  inferential,  and  founded  mainly  on 
the  persistence  of  the  symptoms.  Chemical  analysis  of  the  pus  may  also  sometimes 
assist  the  diagnosis,  since  the  pus  from  diseased  bone  contains  more  phosphate  of 
lime  tlian  that  from  soft  parts. ^  Sometimes  the  patient's  sensations  afford  valuable 
evidence,  more  particularly  in  caries  from  healthy  inflammation,  where  striking 
lightly  over  the  carious  part  often  causes  the  same  kind  of  shai-p  pain  as  is  felt  when 
a  carious  tooth  is  struck.     (See  also  footnote  ^,  p.  279). 

Caries  is  generally  accompanied  by  more  or  less  of  plastic  or  organisaljle  eff'usion 
in  the  bone  in  the  neighbourhood  of  the  idcerated  spot,  leading  to  condensation  of 
the  deeper  parts  of  the  bone,  and  to  periosteal  deposit  of  bone  on  the  surface.  This, 
however,  is  the  case  only  in  those  instances  where  the  process  partakes  of  the 
healthy  or  sthenic  character.  In  those  low  inflammations  which  are  usually  called 
strumous,  whether  connected  with  obvious  deposit  of  tubercle  or  not,  such  thick- 
ening or  periosteal  deposit  is  often  absent ;  but  the  bone  is  softened  throiighout  all 
the  affected  portion,  the  disintegration  becoming  less  and  less  perceptible  at  a 
distance  from  the  part  where  the  loss  of  substance  exists.  The  deposit  around 
ulcerated  bone  frequently  leads  to  anchylosis  of  the  less  movable  joints  ;  an  occur- 
rence which  is  exti-emely  common  in  the  tarsus. 

In  cases  of  superficial  ulceration  of  bone,  the  agents  for  its  removal  are  either 
the  periosteum,  when  that  membrane  remains  entire,  or  the  granulations  which 
spring  from  inflamed  surrounding  parts  when  the  periosteum  has  been  removed. 
Other  cases,  however,  of  ulceration  are  met  with,  in  which  the  disease  is  more 
deeply  seated,  and  commences  in  inflammation  of  the  membrane  lining  the  cancelli 
or  medullary  cavity,  and  where,  therefore,  the  agents  for  the  removal  of  the  bone 
are  to  be  sought  in  the  vessels  of  this  membrane.  Such  cases  as  these  are  very  rare. 
I  am  able  to  refer  to  preparations  showing  the  reality  of  the  affection,^  but  I  have 
no  knowledge  of  the  special  symptoms  which  it  presents,  or  the  indications,  if  any, 
w-hich  it  furnishes.  It  is  evident  that,  shut  up  as  the  inflamed  parts  are  in  the 
interior  of  the  bone,  the  products  of  inflammation  can  find  no  exit,  and  the  disease 

1  Bransby  Cooper,  Lectures  on  Surgery;  Barwell,  On  Disenaes  of  the  Joints,  p.  238,  1861. 
^  St.  Bartholomew's  Hospital  Museum,  series  i.  No.  163. 
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mupt  soon   become  merged  in  one  involving  more    extensive  destruction,  i.e.,  in 
diifused  suppuration  or  internal  necrosis. 

Ulceration  in  bone,  like  ulceration  in  soft  parts,  may  terminate  in  cicatrisation, 
or  the  reproduction  of  an  inferior  kind  of  bone  which  is  less  vascular,  and  less 
smooth  and  well  formed  than  the  portion  which  it  replaces.  This  fortunate  termina- 
tion becomes  less  probable,  the  deeper  the  disintegration  of  the  bone  extends,  and 
the  more  profound  is  the  constitutional  cachexia  with  which  it  is  associated.  In 
extensive  strumous  caries  it  is  hopeless. 

The  treatment  of  bone  affected  with  this  form  of  inflammation  is  a  matter  of 
great  importance ;  since  upon  the  success  or  failure  of  such  treatment,  the  preserva- 
tion of  the  bone,  and  with  it  sometimes  of  the  limb,  or  even  the  life  of  the  pptient, 
may  depend.  Ulceration  in  bone  does  not  differ  materially  from  the  same  process 
in  soft  parts,  except  in  the  far  greater  length  of  time  which  it  usually  occupies.  In 
the  bone,  as  in  soft  parts,  the  powers  of  nature  will  in  most  cases  suffice  for  cvire, 
when  cure  is  possible,  if  the  parts  be  put  in  a  suitable  position,  kept  at  rest,  and 
preserved  clean  and  free  from  the  accumulation  of  the  discharges.  But  often  the 
patient  cannot  wait  for  the  completion  of  this  natviral  process,  and  calls  upon  the 
surgeon  to  deliver  him  from  the  chronic  malady  which  has  become  insupportable. 
Or,  sometimes  his  health  gives  way  under  the  protracted  discharge  ;  or,  aftei-  an 
interval  of  quiescence,  the  caries  again  makes  progress,  and  threatens  to  involve 
neighbouring  bones,  and  to  impair  the  functions  of  the  whole  limb,  if  not  arrested. 
This  is  more  peculiarly  the  case  in  the  tarsus,  and  other  '  irregidar '  bones.  In  the 
ordinary  treatment,  then,  of  caries,  no  other  local  measures  are  required  than  to 
provide  a  free  exit  for  the  discharges,  and  to  keep  the  exposed  surface  of  bone  clean. 
The  appropriate  constitutional  treatment  will  complete  all  that  art  can  do  to  promote 
recovery,  and  more  active  surgical  interference  is  not  only  useless  but  hurtful,  as  it 
risks  doing  harm  without  a  reasonable  prospect  of  doing  much  good.  Incisions, 
however,  should  not  be  spared  to  the  utmost  extent  necessary  to  keep  the  discharge 
free,  or  perhaps  even  somewhat  beyond  this  limit.  In  fact,  in  all  the  acuter  cases 
of  ostitis,  much  benefit  appears  to  follow  the  mere  division  of  the  tense  structures 
over  the  bone.  When  the  surface  can  be  felt  exposed  and  caiious,  it  is  still  more 
necessary  to  have  a  free  discharge;  since  otherwise,  the  pus,  being  confined,  may 
burrow  beneath  the  periosteum,  and  extend  the  mischief  to  the  neighbouring  parts 
of  the  bone.*  Mr.  Lister  and  his  scholars  lay  much  stress  on  the  employment 
of  the  antiseptic  method  in  such  cases.  The  bone  being  freely  exposed,  and,  if 
necessary,  perforated  with  the  trephine,  the  wound  is  to  be  kept  perfectly  '  aseptic,' 
and  will  then  heal  gradually. 

Often  after  this  free  exposure  of  the  carious  bone,  the  disease  will  gradually 
subside  ;  but  when  this  is  not  the  case,  the  question  occurs,  whether  it  will  be  proper 
to  attempt  to  remove  the  carious  surface  and  expose  a  more  healthy  one,  either  by 
rasping  or  gouging  the  bone,  or  by  the  application  of  the  actual  cautery  ;  or  to 
modify  the  diseased  action  by  injections,  or  by  applications  to  the  carious  part. 

In  cases  of  superficial  caries  of  bones  which  can  be  exposed  without  too  much 
injury  to  the  soft  pa,rts  (of  which  the  tibia  and  calcaneum  are  the  most  familiar 
examples),  it  may  sometimes  be  advisable  to  rasp  or  gouge  away  the  carious  surface 
of  the  bone,  and  endeavour  to  arrest  the  further  progress  of  the  disease  by  the 
application  of  the  actual  cautery  or  strong  nitric  acid  to  the  surface  so  exposed  ;  or, 
if  the  disease  be  very  superficial,  the  latter  measures  may  be  sufficient,  without  any 
preliminary  removal  of  bone. 

Mr.  Pollock  has  employed  the  application  to  the  carious  surface  of  sulphuric 
acid,  at  first  diluted  with  an  equal  bulk  of  water,  and  then  more  and  moi-e  nearly 
pure,  pencilled  on  the  surface  when  exposed  by  tur-ning  away  the  soft  parts.  The 
first  application  dissolves  a  portion  of  the  exposed  bone,  and  chars  and  kills  the  rest 
of  the  surface ;  when  this  comes  av/ay,  if  more  dead  or  diseased  bone  is  exposed,  it 

^  Some  authors  teach  that  pus  exercises  a  solvent  power  upon  the  bony  tissue  itself. 
This  doctrine  appears  unsupported  by  direct  evidence ;  and  it  seems  improbable  that  the  bone 
can  be  so  dissolved  while  it  retains  its  vitalitv. 
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can  be  similarly  treated  until  a  healthy  giunulating  surface  is  reached.  In  this 
way  also  superficial  exfol'ations  of  necrosed  bone  can  be  removed.  I  have  witnessed 
the  sviccess  of  this  plan  in  the  hands  of  my  colleague,  and  can  speak  also  favourably 
of  it  from  my  personal  expei-ience. 

Another  plan,  which  is  applicable  also  to  the  treatment  of  caries  in  more  deeply- 
seated  bones,  has  been  proposed  by  Dr.  Fitzpatrick.'  He  converts  the  sinuses 
leading  down  on  to  a  diseased  bone  into  a  large  funnel-shaped  opening,  by  the 
repeated  action  of  the  Vienna  paste  (potassa  cum  calce),  and  having  thus  brought 
the  diseased  bone  within  reach,  he  pierces  its  tissue  with  a  strong  knife,  trocar,  or 
small  trephine,  and  then  freely  cauterises  the  full  extent  of  the  perforation.  The 
cauterisation  is  to  be  repeated  till  the  whole  extent  of  the  disease  seems  to  be  removed, 
and  the  use  of  the  limb  is  I'estored.  Necrosis  can,  according  to  Dr.  Fitzpatrick,  be 
treated  in  the  same  way  \  '  the  caustic  being  very  freely  used,  destroying  all  foul 
undermined  integument,  and  leaving  large  clean  circular  openings,  more  than  an 
inch  in  diameter,  and  extending  deeply  down  into  the  sequestrum,  into  contact  with 
which  the  caustic  in  stick  and  powder  is  to  be  freely  brought.'  He  recommends  it 
also  in  simple  inflammation  (a  recommendation  in  which  I  cannot  say  that  I  concur), 
but  not  in  diffused  suppuration.  My  personal  experience  of  this  treatment  has  been 
limited,  and  in  one  case  which  seemed  peculiarly  well  suited  for  the  treatment,  and 
where  the  disease,  which  was  seated  in  the  ankle,  was  in  a  perfectly  chi-onic  state, 
the  patient  died  of  pyaemia. 

These  operations  should,  however,  only  be  peiformed  in  cases  of  evident  necessity. 
"We  have  only  too  frequent  instances  of  the  dangers  of  all  operations  on  bone, 
especially  of  such  as  involve  the  exposure  of  large  sui-faces  of  the  cancellous  tissue,  as 
is  generally  the  case  in  these  gouging  or  rasping  proceedings,  which  are  exti-emely 
apt  to  be  followed  by  diffVised  inflammation  of  the  interior  of  the  bone  (osteo-myelitis) 
and  by  pyaemia.  Still,  if  the  disease  be  accompanied  with  much  pain  and  loss  of 
motion,  and  the  wound  show  no  tendency  to  heal,  the  patient  is  often  compelled  to 
have  something  done  for  his  cure,  as  otherwise  he  would  lose  his  means  of  livelihood; 
or  the  surgeon  may  think  it  right  to  inteifere  in  order  to  arrest  the  progress  of  the 
disease  into  neighbouring  organs.  The  decision  of  such  questions  as  these  must,  of 
course,  be  left  to  individual  judgment. 

The  application  of  the  actual  or  potential  caviteiy  appears  to  be  less  dangerous 
than  cutting  operations,  and  is  often  successful  in  supei-flcial  caries.  It  seems  less 
in  use  than  might  be  expected,  considering  the  many  cases  of  caries  limited  to  one, 
and  that  a  superficial,  bone  of  the  tarsus  and  metatarsus,  which  are  seen,  eapecially 
in  children.  Here,  however,  and  in  all  situations  where  a  bone  can  be  removed 
without  prejudice  to  the  function  of  the  part,  excision  is  so  much  more  satisfactory 
when  any  large  part  of  the  bone  is  involved,  that  it  is,  perhaps,  not  wonderful  that 
the  less  i-adical  measures  are  ]iot  much  in  use. 

M.  Sedillot  has  proposed  a  more  extensive  use  of  the  operation  of  scooping  or 
gouging  carious  bone,  as  a  substitute  for  excision  or  amputation.^  His  plan  con- 
templates the  removal,  by  the  gouge,  of  the  whole  bone  except  a  shell  of  the  outer 
healthy  parts,  which  is  left  to  effect  the  restoration  of  the  bone.  With  all  due 
respect  for  the  authority  of  M.  Sedillot,  it  seems  impossible  to  allow  that  such  a 
pi'oposal  is  either  useful  or  safe.  There  are  few  cases  of  extensive  and  deep-seated 
caries  in  which  the  limits-  of  the  disease  can  bs  ascertained,  and  a  partial  operation 
is  often  worse  than  none  at  all.  Besides,  extensive  exposure  of  the  interior  of  a 
bone  is  a  most  hazardous  proceeding,  and  only  too  often  tei'minates  in  pyjemia. 
M.  Sedillot,  however,  is  said  to  have  performed  his  operation  thirteen  times  without 
any  instance  of  such  complication.  The  further  consideration  of  this  question  will 
occupy  a  poi'tion  of  the  essay  on  Excisions. 

Ulceration  in  bone  is  not  always  of  this  chronic  nature.  Mr.  Stanley  has 
described  ^  some  cases  of  '  phagedsenic  ulceration  '  of  bone  which  seem  to  have  been 

'  See  New  Syd.  Soc.  Biennial  Refrospect,  18G7-8,  p.  "259. 
^  Lancet,  Dec.  10,  1859 ;  Sedillot,  Siir  VEiidement  des  Os. 
^   On  Diseases  of  the  Bones,  p.  65. 
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connected  with  the  occurrence  of  rodent  or  cancroid  ulcer  ^  in  the  soft  parts ;  and  in 
diseases  more  distinctly  partaking  of  the  nature  of  cancer  the  bones  may  be  destroyed 
with  great  rapidity  ;  but  here  the  affection  in  the  bones  is  only  a  part  of  the  general 
disease,  and  its  treatment  must  depend  on  the  view  which  may  be  taken  of  the 
latter.  Cases  of  rapidly  spreading  ulceration  do,  however,  occur,  in  which  the  bone 
alone  is  affected. 

Two  remarkable  instances  have  been  put  on  record  by  Mr.  Csesar  Hawkins  ;  ^  in  one  of 
which  the  disease  was  only  part  of  a  peneral  strumous  affection,  but  peculiar  on  account  of  its 
extreme  rapidit}^  and  great  extent.  The  other  was  a  very  remarkable  instance  of  removal,  by 
disease,  of  great  part  of  the  skull-cap,  and  protrusion  of  the  brain  through  the  opening  so  left ; 
but  without  the  formation  of  pus.  An  abscess  was  found  inthe  brain,  but  this  was  connected 
with  violence  done  to  the  protruded  portion  of  that  organ,  and  not  with  the  disease  in  the 
bones.  No  distinct  proof  of  the  presence  of  any  constitutio7ial  cachexia  was  obtained,  nor 
was  the  exciting  cause  of  the  complaint  apparent.  Its  inflammatory  nature  was  testified  by 
distinct  marks  both  of  inflammatory  thickening  and  of  inflammatory  erosion  on  the  bone  in 
the  neighbourhood.  Therefore'  the  old  definition  of  ulceration  as  '  absorption  from  inflamma- 
tion '  would  strictly  apply  to  this  extraordinary  case ;  but  it  is  rarely  indeed  that  so  large  a 
portion  of  bone  is  removed  without  the  formation  of  abscess,  especially  when  compact  tissue  is 
involved.  Norris,  however,  in  his  '  Contributions  to  Practical  Surgery,'  p.  55,  has  recorded  a 
very  singular  case  in  which,  after  a  simple  fracture  of  the  arm,  reproduced  by  a  second  acci- 
dent during  the  uniting  process,  the  whole  humerus  gradually  became  absorbed,  without  any 
formation  of  matter.  The  patient  survived  the  injury  thirty-four  years,  and  the  fact  of  the 
total  disappearance  of  the  whole  shaft  of  the  bone,  leaving  only  a  small  piece  at  either 
extremity,  was  verified  by  dissection.  A  somewhat  similar  case  occurred  in  Mr.  Wheelliovise's 
practice.^ 

Necrosis,  or  the  death  of  some  considerable  portion  of  a  bone,  occurs  as  the  con- 
sequence of  any  cause  which  sufficiently  impedes  the  circulation  in  the  neighbourhood 
This  is  precisely  analogous  to  what  takes  place  in  the  gangrene  of  soft  parts ;  and  as 
in  gangrene  the  non-vascular  parts  are  most  easily  affected,  and  then  those  which, 
though  vascular,  are  furthest  from  the  centre  of  the  circulation,  and  in  which  the 
vessels  are  fewest  and  smallest,  so  the  frequent  occurrence  of  necrosis  of  bone  is,  no 
doubt,  due  to  the  comparatively  small  quantity  of  blood  which  circulates  in  that 
tissue,  as  well  as  to  the  inextensible  nature  of  the  osseous  substance  itself,  in  conse- 
quence of  which  any  extravasation  or  product  of  inflammation  causes  pressure  directly 
upon  the  blood-vessels,  or  narrowing  of  the  channels  for  the  conveyance  of  the 
nutritive  plasma. 

The  same  causes  which  produce  gangrene  in  soft  parts  will  occasion  the  death  of 
a  bone  ;  and  among  them  inflammation  holds  a  high  place,  less  on  account  of  its 
direct  effect,  i.e.  its  tendency  to  produce  the  death  of  the  part  inflamed,  than  of  its 
indirect  consequences,  whereby  the  circulation  around  the  inflamed  part  is  obstructed, 
and  so  necrosis  of  the  neighbom-ing  parts  is  induced.  Hence  in  the  course  of  an 
extensive  caries  the  circulation  of  some  considerable  portion  of  the  bone  is  apt  to  be 
destroyed,  and  then  a  necrosed  or  loose  piece  is  found  in  the  middle  of  the  ulcerated 
part.'* 

Another  very  frequent,  if  it  be  not  the  most  common,  cause  of  superficial  necrosis 
is  the  denudation  or  separation  of  the  periosteum,  which  occurs  as  a  consequence 
either  of  direct  injury  or  of  effvision  between  it  and  the  bone.  It  is  true  that  large 
separations,  and  even  extensive  destruction  of  the  periosteum,  may  occur  without  the 
death  of  any  portion  of  the  bone,  and  this  is  indeed  common  in  the  bones  of  the  head 
and  face  ;  but  the  peculiar  circulation  in  the  former,  and  the  great  vascularity  of  all 
parts  in  the  latter  region,  suiBciently  explain  this  fact.  In  other  parts,  it  is  the  more 
general  rule  that  when  the  periosteum  is  destroyed  or  separated  over  any  considerable 

1  See  vol.  i.  p.  154.  ^  Med.-Chir.  Trans,  vol.  xxxix.  p.  285. 

^  In  the  Wiener  Med.  Wochensch.,  Dec.  7,  1878,  Nedofil  relates  a  case  in  Billroth's  practice 
in  which  almost  the  entire  radius  was  absorbed  in  a  case  of  constitutional  syphilis  with 
much  pain  and  swelling,  but  without  suppuration.  In  a  note  to  this  paper  Billroth  refers  to 
other  instances  of  absorption  without  suppuration. 

*  This  combination  of  caries  and  necrosis  was  called  by  the  old  writers  '  dry  caries '  or 
'  hard  caries.'  It  is  a  different  condition  from  that  which  modern  German  pathologists  intend 
by  '  caries  sicca.'  That  term  appears  to  me  to  be  applied,  in  a  very  loose  and  unintelligible- 
way,  to  several  varieties  of  ostitis.     See  n.  289. 
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portion  of  a  bone,  the  superficial  layers  of  the  latter  will  perish.  This  is  one  reason, 
among  many,  why  it  is  important  to  adjust  the  soft  parts  over  a  bone  denuded  by 
violence,  in  order  that  they  may  rapidly  adhere  to  it,  and  that  so  fresh  vessels  may 
connect  the  peiiosteum  to  the  bone  before  the  latter  has  undergone  an  irremediable 
change. 

Violence,  acting  directly  upon  the  bone,  is  another  very  frequent  cause  of  necrosis, 
as  is  frequently  seen  in  compound  fracture,  where  both  the  periosteum  and  the 
medullary  tissue  are  much  damaged,  and  the  bone  dies  without  any  proof  of  previous 
inflammation  having  existed. 

The  action  of  cold  is  often  exhibited  on  the  bones  as  on  the  soft  parts,  and 
they  frequently  suffer  in  frost-bite  (vol,  i.  p.  129).  In  deep  burns  the  bones 
are  also  occasionally  charred,  and  they  are  frequently  involv^ed  in  gangrene  of  the 
superficial  tissues,  from  whatever  cause  it  arises.  Certain  caustic  applications 
are  well  known  as  frequent  causes  of  necrosis,  of  which  the  superfi.cial  exfoliation 
produced  on  the  siuface  of  the  jaw  for  the  cure  of  epulis  is  a  familiar  example. 
To  this  category  belongs  also  the  necrosis  of  the  jaw  which  is  produced  by  exposure 
to  the  fumes  of  phosphorus.'  The  various  constitutional  cachexise,  especially  sy- 
philis and  struma,  are  frequent  causes  of  necrosis  ;  but  here  the  aftection  of  the  bones 
is  only  a  variety  of  the  inflammatory  process. 

The  abuse,  and  even  occasionally  the  moderate  use,  of  mercury  is  another  cause 
of  necrosis.  It  is  quite  true  that  many  of  the  prepai-ations,  and  cases  entitled 
'  necrosis  from  the  abuse  of  mercury '  may  be  explained  as  having  been  cases  of 
syphilitic  neciosis,  in  which  mercuiy  had  merely  failed  to  arrest  the  disease,  and  had 
"had  nothing  to  do  with  causing  it ;  but  there  are  too  many  instances  on  record  of 
the  occurrence  of  necrosis  of  the  jaw,  duiing  the  administration  of  mei-cury  for  some 
disease  which  has  no  influence  upon  the  bones,  to  admit  of  a  doubt  that  the  affection 
was  directly  induced  by  the  so-called  remedy.  Thus,  in  the  Museum  of  Guy's 
Hospital  (No.  1,091)  is  a  sequestrum  consisting  of  two-thirds  of  the  alveolar  process 
of  the  lower  jaw,  which  is  said  to  be  'necrosis  induced  by  the  use  of  mercury  for 
ovarian  dropsy.'  In  the  Museum  of  St.  Bartholomew's  Hospital  is  a  preparation,  in 
which  necrosis  of  the  jaw  is  attributed  to  the  administration  of  a  few  grains  of 
mercury  during  a  fever ;  but  in  some  fevers  necrosis  has  been  frequently  observed  as 
a  consequence  of  mere  lowering,  as  it  would  seem,  of  the  vital  powers,  or  some  morbid 
condition  of  the  blood,  without  any  mercurial  cachexia.^ 

It  would  be  idle  to  attempt  an  enumeration  of  all  the  causes  which  may  lead 
to  the  death,  of  bone.  The  above  are  the  most  common,  and  will  be  found  sufiicient 
for  practice.  The  symptoms  and  treatment  are  identical  in  most  of  these  forms. 
Some  will  require  special  notice  hereafter. 

When  a  portion  of  bone  is  to  die,^  the  first  phenomenon  is  the  cessation  of  circu- 
lation in  it.  This  leaves  it  hard,  white,  and  sonorous  when  struck.  It  does  not 
bleed  when  exposed  or  cut  into,  and  is  insensible.  Occasionally,  when  the  dead  bone 
is  exposed  to  the  air,  and  acted  on  by  the  presence  of  putrid  pus,  its  colour  becomes 
nearly  or  quite  black  ;  large  surfaces  of  hard,  black,  necrosed  bone  are  sometimes  left 
exposed  by  the  sloughing  of  the  skin  over  the  tibia.  The  dead  bone  at  first  retains 
its  connection  to  the  bone  around,  as  well  as  to  the  periosteum,  or  whatever  pai't  of 
the  nutrient  membrane  may  belong  to  it ;  but  the  presence  of  a  dead  part  is  never 
long  tolerated  by  the  living  tissues,  and  accordingly  the  processes  which  are  to 
eliminate  it  soon  become  perceptible  on  both  these  structures.  The  periosteum,  or 
medullary  membrane,  as  the  case  may  be,  sepai-ates  from  the  dead  bone  and  becomes 
inflamed,  a  quantity  of  ossific  deposit  (more  or  less,  according  to  various  circum- 
stances) is  poured  out  between  it  and  the  dead  bone,  and  this  deposit  soon  becomes 

^  This  affection  will  be  found  treated  of  in  the  essay  on  Surgical  Diseases  of  the 
Teeth  and  Gums. 

-  See,  in  the  Museum  of  St.  George's  Hospital,  series  ii.  Nos.  91,  95,  preparations  in  which 
both  the  jaw  and  the  clavicle  became  necrosed  in  the  same  patient  during  the  course  of  the 
fever.  , 

^  This  description  refers  to  the  process  as  it  occurs  in  bone  previously  healthjf 
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converted  into  new  bone,  forming  a  sheath  over  the  dead  portion,  by  which  the 
latter  is  enclosed,  or  invagiyiated,  as  the  technical  term  is.  The  dead  part  is  now  called 
a  sequestrum,  a  name  only  properly  applied  to  it  when  loose  and  invaginated,  though 
often  incorrectly  used  of  any  piece  of  dead  bone.  While  this  sheath  is  being  formed 
from  the  membrane  coating  the  dead  bone,  changes  are  going  on  in  the  living  bone 
to  which  it  was  attached.  When  the  latter  has  been  previously  diseased  (i.e.  when 
the  necrosis  has  been  of  inflammatory  origin),  the  inflammatory  deposit  which  sur- 
rounds the  sequestrum  softens,  pus  is  formed,  and  a  groove  of  ulceration  is  produced 
at  the  expense  of  the  circle  of  inflamed  bone  which  forms  the  margin  of  the  seques- 
trum. If  the  surrounding  bone  have  been  previously  healthy,  the  sequestrum  acts 
as  an  irritant  upon  it,  setting  up,  first  inflammation  and  thickening  to  a  variable 
distance,  and  then  ulceration.  Thus  a  groove  is  traced  around  the  sequestrum ;  and 
the  formation  of  this  groove  is  accompanied  by  suppuration,  as  has  been  described 
above  (see  p.  278).  The  pus  formed  in  the  neighbourhood  of  the  dead  parts  makes 
its  way  to  the  nearest  surface,  and  in  so   doing  interrupts   the  formation  of  the 


Fig.  49. — From  a  preparation  (No.  3174)  of  Ne- 
crosis of  the  Tibia,  in  the  Museum  of  the  Royal 
College  of  Surgeons.  To  show  the  various  points 
connected  with  necrosis  of  a  portion  of  the  shaft 
of  a  long  bone — the  sequestrum — its  invaginating 
sheath,  formed  in  a  great  measure  by  periosteal 
deposit,  and  terminating  on  the  healthy  surface 
of  the  hone,  at  some  distance  from  the  seat  of 
disease,  the  openings,  or  cloacas,  throu^rh  which  the 
sequestrum  is  exposed,  and  (in  this  instance)  the 
implication  of  the  neighbouring  joint  from  the 
extension  of  these  cloacte  into  it. 


periosteal  sheath,  leaving  sinuses,  or  cloacce,  passing  through  this  sheath  from  the 
sequestrum  to  the  surface  of  the  body,  or  sometimes  into  a  neighbouring  joint  or 
serous  cavity.  The  piesence  of  such  sinuses,  leading  through  the  shell  of  bone  to 
hard,  smooth,  sonorous  bone  at  the  bottom  of  the  cavity,  is  the  distinguishing  mark 
of  necrosis.     Most  of  these  points  are  illustrated  by  the  accompanying  figure. 

The  formation  of  the  gi'oove  between  the  dead  and  Kving  bone  is  a  very  slow 
process  in  the  bones  of  the  limbs,  requiring  generally  many  months  for  its  comple- 
tion. It  is  impossible  to  lay  down  any  rule  as  to  the  time  at  which  a  sequestrum 
may  be  expected  to  be  found  separated  from  the  rest  of  the  bone.  In  animals,  as  has 
been,  proved  by  experiments,^  the  process  may  be  completed  in  a  few  days.  In 
children  it  seems  to  go  on  sometimes  with  great  rapidity,  especially  in  the  bones  of 
the  face.  On  the  other  hand,  instances  are  not  wanting  in  which  half  a  lifetime  may 
have  elapsed,  and  the  process  still  remain  unfinished. 

One  of  these  has  furnished  a  preparation  in  the  Museum  of  St.  Bartholomew's  Hospital.^ 
It  is  the  section  of  the  shaft  of  a  femur,  exhibiting  in  its  interior  a  small  fistulous  cavity, 
with  necrosis  of  a  small  portion  of  the  inner  layers  of  its  waU,     A  groove  extends  to  some 


^  Troja,  De  novorum  Ossimn  Regenerntione,  exp. 
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depth  between  the  dead  and  the  contiguous  living  bone.  The  limb  was  removed  by  amputa- 
tion. The  femur  had  been  fractured  tliirty-five  years  previous  to  the  amputation;  the  frac- 
ture was  followed  by  abscess  in  the  S'lft  parts,  and  the  formation  of  a  fistulous  passage  leading 
to  the  interior  of  the  bone,  which  passage  remained  open  during  the  whole  period  from  the 
fracture  to  the  removal  of  the  limb. 

It  may,  however,  be  stated  generally,  that  the  more  sviperficial  the  dead  portion 
is,  the  more  freely  it  is  exposed,  and  the  more  violent  the  action  of  the  cause  has 
been,  the  more  rapidly  will  it  separate  (see  p.  284). 

When  the  groove  is  completed,  the  dead  bone  is  loose  in  the  cavity  so  formed  for 
it,  and  quite  free  from  any  vital  connection  to  the  body.  The  sequestrum,  therefore, 
is  now  eliminated,  and  this  may  be  regarded  as  the  natural  process  of  cure,  since  it 
prevents  the  extension  of  the  necrosis  further  into  the  bone  ;  but  as  the  sequestrum 
is  still  lodged  in  its  cavity  in  the  interior  of  the  bone,  it  thus  becomes  an  abiding 
source  of  life-long  iin'itation,  which  must  by  all  means  be  removed  as  speedily  as 
possible. 

The  above  is  intended  for  a  sketch  of  the  process  of  necrosis  in  one  of  its  most 
frequent  seats,  viz.  the  outer  (subperiosteal)  layers  of  the  compact  sheath  of  a  long 
bone  ;  but  it  may  occur  in  any  situation — in  the  medullary  canal,  or  central  layers 
of  the  compact  tissue,  in  flat  or  irregular  bones,  or  the  spongy  ends  of  long  bones ;  or 
again,  the  extent  of  the  necrosis,  or  the  situation  of  the  part,  may  modify  considera- 
bly the  process  of  separation,  i.e.  the  surgical  aspect  of  the  case.  For  example,  even 
when  necrosis  is  subperiosteal,  and  the  process  of  separation  normal,  it  may  be  in  a 
part  from .  which  extraction  is  impossible,  as  on  the  inner  surface  of  the  skull,  spine, 
pelvis,  thorax,  &c.  The  subperiosteal  sheath  is  often  wanting  in  the  bones  of  the 
limbs  when  the  soft  parts  have  been  extensively  destroyed  over  the  affected  bone ; 
and  it  is  never  formed  in  the  skull,  where  necrosis  is  so  common,  nor  in  the  cancel- 
lous bones,  where,  though  less  common,  the  disease  is  by  no  means  rare.  In  such 
cases,  when  the  dead  bone  is  loosened  from  the  living,  it  comes  away  of  itself,  or  can 
be  at  once  removed.  Such  a  piece  of  dead  bone,  not  confined  by  an  invaginating 
sheath  of  new  bone,  is  called  an  exfoliation.  Again,  it  sometimes  happens  that  the 
necrosed  portion  involves  the  v^hole  thickness  of  the  shaft  of  a  long  bone,  and  some- 
times the  whole  length  of  its  diaphysis  ;  some  instances  even  are  exhibited  in  the 
museums  where  the  ej)iphysis  also  has  perished  along  with  the  entire  shaft,  though 
this  is  very  rare.''  Necrosis  also  sometimes  attacks  the  epiphysis  only,  and  even  the 
deposit  of  bone  which  in  early  life  forms  the  centre  of  ossification  for  the  epiphysis.^ 

Each  of  these  conditions  is  accompanied  by  noticeable  peculiarities.  When  the 
whole  thickness  of  the  shaft  is  involved,  especially  in  a  bone,  like  the  humeriis, 
enjoying  free  and  rapid  motion,  fracture  is  likely  to  follow  on  the  completion  of  the 
groove,  although  this  result  may  be  obviated  by  the  strength  of  the  case  of  new  bone. 
When  the  whole  diaphysis  is  involved,  the  case  assumes  a  graver  aspect,  since  the 
extent  of  inflammation  which  is  necessary  for  the  formation  of  the  new  shaft,  and 
the  great  suppuration  thereby  produced,  suspends,  or  perhaps  permanently  abolishes, 
the  functions  of  the  limb.  The  muscles  become  matted  together,  the  skin  oedematous 
and  penetrated  by  numerous  sinuses,  the  parts  below  incapable  of  extended  motion 
or  energetic  action ;  cases  even  are  on  record  where  the  inflammation  having  reached 
the  great  vessels,  has  produced  coagulation  of  the  blood  in  both  artery  and  vein,  and 
consequent  dry  gangrene  of  the  limb.^  In  other  cases  either  the  ulceration  around 
a  sequestrum,  or  other  disease  of  the  bone,  involves  a  large  vessel,  or  the  point  of  an 
exfoliating  portion  of  bone  is  driven  into  the  artery  in  some  movement  of  the  limb  ;  ■* 

^  Guy's  Hospital  Museum,  No.  1160^°,  necrosis  of  the  condyles  and  shaft  of  the  femur, 
and  upper  end  of  the  tibia.     See  also  No.  1160-'®,  referred  to  farther  on. 

•^  See  the  section  on  Epiphysitis  in  the  essay  on  Diseases  op  the  Joints, 

^  Museum  of  St.  Bartholomew's  Hospital,  series  i.  No.  134. 

■*  Mr.  Poland,  in  his  essay '  On  Rupture  of  the  Popliteal  Artery,'  quotes  one  case  of  spon- 
taneous hsemorrbage  from  that  vessel  in  necrosis  of  the  femur  (a  patient  of  Dr.  Porter,  Dublin 
Journ.  vol.  v.),  and  two  others  where  the  artery  was  wounded  by  a  sequestrum  during  active 
movements  of  the  limb  (Dr.  Byron's  case,  Med. -Chir.  Rev.  yo\.  xxiv.  p.  259;  Dr.  Jacob's 
Diss.  Med.-Chir.  de  Aneurism.  Edin.,  1814).  I  have  seen  fatal  haemorrhage  from  the  lingual 
artery  in  disease  of  the  jaw,  and  from  the  aorta  in  caries  of  the  spine.     Mr.  Stanley  (op.  ait. 
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and  thus  eithei-  a  direct  wound  of  the  artery  is  produced  (when  the  sinus  of  the 
diseased  bone  communicates  with  the  laceration  in  the  arteiy),  or  if  no  opening  exists 
externally,  a  consecutive  aneurism  may  possibly  be  established.  In  any  case  of  such 
injury  to  the  main  vessels,  when  the  diagnosis  can  be  properly  established,  amputa- 
tion would  be  indicated  in  the  lower  limb.  In  the  upper  limb  the  main  arteries  are 
separated  from  the  bone  by  a  mass  of  soft  parts ;  and  smaller  vessels  would  hardly 
complicate  the  case,  as  they  might  be  included  in  the  incisions  required  to  expose  the 
diseased  bone.  In  other  situations  attemjDts  must  be  made  to  tie  the  ulcerated 
vessel ;  and  if  they  fail,  as  they  generally  will,  from  the  rotten  condition  of  the  parts, 
the  trunk  leading  to  it  must  be  secured. 

In  cases  of  necrosis  involving  the  whole  thickness  of  a  bone  (total  necrosis),  when 
the  seat  of  the  disease  is  a  large  bone,  such  as  the  femur,  life  is  in  considerable  danger ; 
and  as  the  patients  are  usually  persons  in  whom  some  constitutional  cachexia  is 
present,  and  probably  in  an  advanced  stage,  they  frequently  succumb.  Still  the 
dangers  of  amputation  in  these  cases  are  so  great,  and  the  advantages  of  saving  the 
limb  so  decided,  that  they  are  usually  left  to  the  reparative  powers  of  natiue.  In 
small  bones,  such  as  the  phalanges,  amputation  is  indicated.  In  the  upper  limb  large 
portions  of  the  whole  thickness  of  the  shaft  may  be  removed  with  entii-e  success,  and 
preservation  of  the  motions  of  the  extremity.  In  the  essay  on  Excision,  the 
indications  for  excision  of  the  whole  or  parts  of  bones  on  account  of  necrosis,  in- 
volving their  whole  thickness,  will  be  further  considered. 

Centred  necrosis  is  usually  an  obscure  complaint,  and  is  hardly  distinguishable  by 
its  symptoms  from  chronic  abscess  of  the  bone.  In  fact,  as  their  symptoms  are  the 
same,  so  the  same  treatment  is  applicable  to  each  of  them.  Deep-seated  pain, 
throbbing,  loss  of  rest,  general  debility,  perhaps  rigors  and  some  amount  of  fever, 
with  slight  puffiness  over  the  seat  of  the  disease,  and  a  little  pain  on  pressure ;  these 
symptoms  persisting  for  a  considerable  period  without  relief,  notwithstanding  that 
the  appropriate  constitutional  and  local  remedies  have  been  employed,  indicate  the 
necessity  of  making  an  exploratory  incision  at  the  seat  of  the  inflammation,  and,  if 
the  surface  be  found  healthy,  of  removing  it  with  the  trephine  in  order  to  search  for 
an  abscess  or  sequestrum  in  the  centre. 

Mr.  Morrant  Baker  '  has  called  attention  to  the  occasional  occurrence  of  necrosis 
unaccompanied  (at  least  for  a  very  considerable  period)  by  any  suppuration.  In  the 
case  which  formed  the  text  of  Mr.  Baker's  paper,  symptoms  of  disease  in  the  femur 
had  lasted  ten  weeks,  and  spontaneous  fracture  had  occurred  four  weeks  before  am- 
putation, which  was  performed  at  the  hip,  under  the  impression  that  the  disease  was 
malignant.  On  examination,  it  was  found  that  nearly  the  whole  shaft  of  the  femur 
'  was  necrosed,  and  the  necrosed  parts  were  separated  from  the  periosteal  bone  in  the 
greater  part  of  the  limb,  yet  no  pus  was  found.  In  this  instance,  Mr.  Baker  believes 
that  the  necrosis  was  the  result  of  chronic  inflammation,  leading  to  deposit  of  new 
bone,  both  on  the  periosteal  and  endosteal  svirfaces  (a  condition  to  which  he  gives  the 
name  '  intraosseous  necrosis  '),  by  which  deposit  the  already  defective  circulation  in 
the  sclerosed  shaft  was  obstructed,  and  thus  the  latter  was  made  to  die.  He  also  gives 
other  examples  in  which  necrosis  seems  to  have  existed  without  any  observed  suppu- 
ration, and  refei's  to  a  paper  by  Sir  J.  Paget  on  '  Necrosis  of  the  Femur  without 
External  Inflammation,'  '  Clin.  Soc.  Trans.'  vol.  iii.  183.  The  fact  is  very  important 
in  a  surgical  point  of  view,  since  in  these  cases  the  dead  bone  may  be  so  extensive,  and 
so  locked  in  by  the  invaginating  sheath,  as  to  be  quite  irremovable  except  by  ampu- 
tation ;  and  again  the  resemblance  to  malignant  disease  is  often  very  gi-eat. 

Deep-seated  necrosis  often  leads  to  suppuration,  making  its  way  to  a  free  surface. 
This  is  very  common  in  the  long  bones,  and  is  a  frequent  cause  of  abscess  and 
destructive  inflammation  of  the  joints.  Necrosis  may  also  attack  a  portion  of  the 
articular  surface  of  one  of  the  great  joints  of  the  body,  although  this  is  rare  except  as 

p.  Ill)  relates  a  case  in  which  the  capsule  of  the  knee-joint  was  penetrated  by  the  pointed 
end  of  the  necrosed  sbaft  of  the  femur. 

^  '  On  Necrosis  without  Suppuration,'  Med.-Chir.  Trans.,  vol.  Ix.  187.  See  also  Co  lies, 
Dublin  Journ.  of  MecL  Science,  Dec.  1878. 
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a  complication  of  extensive  strumous  affection  of  the  joint- surface.  Limited  necrosis 
of  articular  ends  is,  however,  occasionally  met  with,  and,  like  the  previous  affection, 
will  set  up  abscess  in  the  joint.  The  diagnosis  of  these  causes  of  articular  abscess 
must  be  sought  in  the  essay  on  Diseases  of  the  Joints,  and  the  indications  for 
operative  treatment  in  that  on  Excision. 

In  the  fiat  bones,  where  they  are  formed  of  compact  tissue,  necrosis  is  an  exceed- 
ingly common  disease ;  but  here,  as  has  been  before  observed,  the  dead  bone  will 
usually  exfoliate  without  invagination.  The  same  may  be  said  of  the  necrosed  portions 
of  irregular  bones,  which  consist  almost  entirely  of  cancellous  tissues  (such  as  those 
of  the  tarsus),  in  which  necrosis  is  by  no  means  rare.  Whole  bones,  or  large  portions 
of  entire  bones,  of  the  tarsus,  and  sometimes,  but  less  often,  of  the  carpus,  are  found 
quite  separate  from  all  their  attachments,  and  merely  retained  as  foreign  bodies 
among  the  soft  parts.  In  such  cases  there  is  sometimes  a  little  difficulty  in  making 
the  diagnosis ;  since  the  dead  bone  has  not  the  hard  i-inging  sensation  usual  in 
necrosis  of  compact  tissue,  and  the  large  size  of  the  necrosed  piece  sometimes  prevents 
it  from  moving  under  the  probe.  The  case,  therefore,  simulates  one  of  caiies.  A 
free  incision  will  solve  the  question. 

However,  though  the  cancellous  tissue  is  sometimes  affected  with  neci'osis,  it 
should  be  remembered  that  this  is  exceptional,  and  that  necrosis  is  an  affection  moi-e 
peculiarly  of  the  compact  tissue,  and  especially  of  the  densest  bones.  Thus  the 
petrous  bone  is  frequently  necrosed,  and  has  been  known  to  exfoliate  almost  entire.^ 
Treatment. — Hitherto  we  have  been  considering  the  usual  method  of  separation  ; 
and  as  this  is  a  long  and  tedious  process,  seldom  completed  under  many  months  in  the 
case  of  a  large  sequestrum,  and  often  dating  by  years,  it  is  not  sui-prising  that  efforts 
should  have  been  constantly  made  to  anticipate  the  peiiod  of  cure  by  cutting  away 
the  diseased  bone.  These,  however,  have  hitherto  resulted  in  disappointment. 
The  process  must  be  left  to  find  its  natural  completion  in  the  spontaneous  separation 
of  the  dead  bone  from  the  living;  and  any  attempt  to  effect  this  by  operation,  i.e.  to 
detach  the  necrosed  portion,  arid  to  cut  it  away  from  the  living  parts,  only  extends 
the  area  of  the  disease,  and  endangers  the  preservation  of  the  limb.  Special  con- 
siderations, applicable  to  some  regions  of  the  body,  such  as  the  skull,  may  indeed 
induce  a  surgeon  to  operate  on  necrosed  bone  before  it  is  loose,  for  the  relief  of  matter 
pent  up  below  it  :  such  operations,  however,  are  not  undertaken  with  a  view  of 
curing  the  diseased  bone,  but  of  restoring  the  function  of  organs  secondarily  affected. 
Such  has  been  the  result  of  surgical  experience  up  to  the  present  time.  I  have, 
however,  pointed  out  above  (p.  292),  that  a  sequestrum  of  limited  extent  may  be 
dissolved  out  by  the  action  of  sulphuric  acid,  and  thus  the  slow  process  of  vital  action 
necessary  for  its  separation  may  be  anticipated.  In  order  to  obtain  success,  however, 
in  these  proceedings,  it  is  essential  to  know  exactly  the  limits  of  the  disease. 

But  when  the  sequestrum  has  separated  and  lies  loose  and  invaginated  in  new 
bone,  surgical  interference  is  most  necessary.  There  is  perhaps  no  part  of  surgery  in 
which  the  improvements  effected  in  comparatively  modern  times  have  done  so  much 
to  preserve  life  and  limb,  and  to  obviate  pain,  as  in  the  treatment  of  necrosis.  The 
invaginated  portion  of  bone  caa  never  get  out  by  any  natural  process  :  the  very  com- 
pleteness and  efficacy  ofthe  efforts  which  nature  makes  to  preserve  the  continuity  of 
the  bone,  and  to  restore  its  strength,  effectually  imprison  the  dead  portion.  Small 
pieces  or  granule;^  of  dead  bone  constantly  exfoliate  from  carious  surfaces ;  but  when 
the  sequestrum  is  of  any  considerable  size,  the  cloacae  are  never  so  large  as  to  admit  of 
the  escape  of  the  sequestrum  through  them,  although  sometimes  they  are  very  nearly 
large  enough.  Thus,  in  the  Museum  of  St,  Bartholomew's  Hospital,  there  is  a  curious 
specimen,^  in  which  a  small  piece  of  loose  bone,  just  too  large  to  get  out  of  any  of  the 
numerous  cloacae  which  have  formed  around  it,  is  found  rattling  about  in  its  cavity 
as  if  in  a  dice-box. 

The  requisite  operation  consists  in  cutting  down  on  the  dead  bone,  and  exposing 

1    Path.  Soc.  Trans,  vol.  vii.  p.  33/>.     A  similar  case  occuired   at  St.   George's  Hospital, 
under  Mr.  Prescott  Hewett's  care ;  Museum,  St.  George's  Hospital,  series  ii.  99. 
*  Sub-series,  a,  No.  94, 
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it  sufficiently  to  remove  it.  If  the  neci-osis  be  superficial,  nothiug  is  required  beyond 
turning  back  the  soft  parts,  which  have  no  connection  with  the  dead  bone,  elevating 
the  latter,  and  pulling  it  out  with  a  pair  of  forceps.  But,  for  the  removal  of  an 
invaginated  sequestrum,  it  is  necessary  to  open  the  sheath  by  enlarging  one  of  the 
cloacse  with  the  trephine,  chisel,  osteotrite,'  or  cutting  forceps,  until  it  is  large  enough 
to  admit  of  the  extraction  of  the  piece.  Sometimes,  when  the  sequestrum  involves  a 
large  portion  of  the  shaft  of  the  bone,  it  may  be  found  impossible  to  get  the  piece 
away  until  a  pair  of  cutting  forceps  or  a  trephine  has  been  introduced  through  the 
enlarged  apertui-e,  and  the  dead  bone  divided .  In  the  necrosis  which  so  often  attacks 
stumps  after  amputation,  a  ring-like  piece  may  separate  from  the  end  of  the  divided 
bone.  Its  extraction  is  then  a  matter  of  considerable  difficulty  ;  but  still,  as  there  is 
a  free  opening  on  to  the  extremity  of  the  dead  bone,  it  may  be  accomplished  Avith 
some  little  trouble.  If  a  similar  seqviestrum  should  form  on  one  of  the  long  bones, 
involving  a  ferule-like  portion  of  its  surface,  its  removal  would  be  still  more  trouble- 
some, requiring  free  incisions  on  both  sides  of  the  limb  :  but  I  am  not  aware  that 
such  cases  have  been  noticed  in  practice.  A  preparation  in  the  Museum  of  St. 
George's  Hospital  (series  ii.  75)  shows  a  strip  of  necrosed  bone  winding  spirally,  for 
a  considerable  distance,  round  the  shaft  of  the  humerus. 

It  has  sometimes  been  made  a  question  whether  the  sequestra  of  necrosed  bone 
can  be  removed  by  a  gradual  process  of  disorganisation  and  molecular  decay.  If  this, 
question  be  proposed  as  an  essay  in  scientific  pathology,  there  is  no  doubt  of  its  great 
interest ;  but,  viewed  as  a  practical  consideration  in  surgery,  hardly  any  value 
attaches  to  it.  Experiments  on  animals  cei-tainly  appear  to  show  the  possibility  of 
the  removal  of  small  pieces  of  excised  bone  reimplanted  in  the  excision- wound  ;  ^  and 
it  is  possible  that,  in  the  human  subject,  sequestra  of  bone  may  be  to  some  extent 
eaten  away  by  a  process  of  absorption  like  that  which  sometimes  removes  the  ivory 
pegs  driven  into  bones  for  the  cure  of  ununited  fracture  (see  Fracture)  ;  ^  but  even 
allowing  all  upon  this  head  which  any  one  could  reasonably  deduce  from  such  facts  as 
these,  we  should  still  be  justified  in  saying  that  the  process  is  so  slow,  so  uncertain, 
and  so  partial,  that  no  account  ought  to  be  taken  of  it  in  surgery.* 

It  is  therefore  necessary,  in  every  case  in  which  a  sequestrum  forms,  that  a  sur- 
gical operation  should  be  undertaken  for  its  removal.  The  word  seqiiestrum  is  here 
used  in  its  strict  sense,  to  express  a  portion  of  dead  bone  contained  in  a  case  of  new 
bone.  An  exfoliating  portion  of  bone  may  separate  and  be  thrown  off"  by  the  natural 
processes,  though  it  is  usually  necessaiy  to  facilitate  its  removal  when  loose  by  in- 
cisions. 

As  a  general  rule,  the  dead  bone  ought  to  be  removed  as  soon  as  it  can  be  ascer- 

^  Numeroua  instruments  have  been  devised  for  the  enlargement  of  cloacEe,  and  removal  of 
the  periosteal  sheath  in  cases  of  necrosis,  of  which  it  is  impossible  here  to  discuss  the  value.  Two 
of  the  most  g-enerallv  useful  are  Linbart's  chisel,  described  by  me  iu  Clin.  Soc.  Trans,  vol.  ix. 
p.  122,  and  Marshall's  osteotrite,  an  instrument  resembling  on  a  large  scale  the  '  rosehead 
drill '  used  by  dentists.  By  working  this  in  a  cloaca  an  opening  large  enough  to  admit  the 
finger  is  rapidly  and  safely  made. 

^  Heine,  in  Grafe  und  Walther's  Journal,  Bd.  xxiv.  p.  527,  quoted  by  "Wagner,  op.  infra 
cit.  p.  146. 

*  A  case  showing  this  absorption  ver}^  clearlv  has  been  put  on  record  bv  Prof.  Cleland,  iu 
the  Brit.  Med.  Journ.  for  Feb.  22,  1868. 

*  It  may  reasonably  be  doubted,  also,  whether  the  absorption  said  to  Lave  occurred  in 
some  of  the  experiments  above  referred  to  did  really  did  place,  or  whether  the  whole  thing 
was  not  a  mistake  on  the  part  of  the  experimenters.  Gulliver's  experiments  {Med.-Chir. 
Trans,  vol.  xxi.)  show  that  portions  of  loose  bone,  thrust  into  the  tissues  of  living  animals, 
may  remain  an  indefinite  time  without  experiencing  any  absorption,  as  proved  by  careful 
weighing  at  the  beginning  and  end  of  the  experiment.  Again,  cases  such  as  that  quoted  on 
p.  295,  prove  that  a  portion  of  hone,  of  no  extraordinary  size,  may  remain  necrosed  during  a 
great  part  of  a  lifetime,  and  suffer  no  perceptible  diminution  in  size.  This  is  the  case  even 
when  its  mechanical  connection  with  the  rest  of  the  body  is  not  entirely  destroyed.  But 
surely  when  loose  and  separated  from  the  living  tissues  it  must  be  still  less  under  the  influence 
of  the  vital  actions.  In  a  paper  by  Mr.  Savory,  in  the  Med.-Chir.  Trans,  vol.  xlvii.,  several 
experiments  ai'e  described,  showing  that  the  absorption  of  dead  bone  driven  into  the  living 
bones  of  animals,  is  proportional  to  the  pressure  to  which  it  is  subjected,  a  condition  which 
hardly  exists  in  the  cases  of  necrosis  that  occur  in  practice. 
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tainecl  to  be  loose ;  but  it  is  not  always  easy  to  determine  the  question  whether  the 
bone  is  loose  or  not,  since  the  growth  of  the  periosteal  sheath,  or  even  the  shape  of 
the  loose  portion,  and  the  arrangement  of  the  parts  around  it,  may  prevent  it  from 
moving  under  the  pi-obe.  In  cases,  therefore,  where  the  disease  has  lasted  so  long 
that  the  separation  may  be  reasonably  expected  to  be  complete,  it  is  right  to  endea- 
vour to  i-emove  the  bone,  even  although  the  probe  has  not  given  decisive  evidence 
that  the  operation  can  be  carried  out. 

I  would  here  call  the  reader's  attention  to  the  extraordinary  power  which  bone, 
apparently  necrosed,  has  of  recovering  itself,  even  after  a  long  period  of  apparently 
total  suspension  of  circulation.  It  is  always  interesting,  and  often  astonishing,  to 
watch  the  progi^ess  of  vascularisation  in  exposed  cranial  bone  which  has  long  re- 
mained white,  dry,  and  to  all  appearance  lifeless.  At  the  present  time  I  have  under 
my  care  a  very  young  child,  in  whom  an  abscess  on  the  scalp  had  been  neglected  till 
the  whole  affected  portion  of  the  scalp  sloughed.  When  admitted  into  hospital,  the 
child  presented  in  the  occipital  region  two  large  tracts  of  exposed  bone — one  about 
the  size  of  a  penny,  the  other  somewhat  smaller,  separated  by  a  very  narrow  bridge 
of  granulations.  The  bone  was  white,  dry,  somewhat  rough,  and  seemed  perfectly 
dead.  No  treatment  of  any  kind  has  been  adopted,  except  water-di-essing  ;  but  now, 
after  about  six  weeks'  residence  in  the  hospital,  the  edges  of  skin  have  grown  very 
considerably  over  the  exposed  bone,  and  the  bridge  of  granulations  has  extended  so 
as  to  cover  more  than  half  of  the  smaller  piece,  while,  in  almost  every  part  of  the 
bone  still  left  exposed,  fresh  points  of  vascularity  are  showing  themselves ;  and  there 
really  seems  some  prospect  ot  the  whole  being  revivified  without  any  exfoliation. 

It  is  necessary  here  to  say  something  respecting  the  agents,  and  the  manner,  of 
regeneration  of  bone  after  loss  of  substance  from  necrosis.  In  doing  this,  however, 
it  would  be  impossible  irr  an  essay  of  this  sort  to  go  into  the  question  with  any 
approach  to  completeness ;  but  it  is  hoped  that  enough  will  be  found  in  the  following 
paragraphs  to  illustrate  the  points  necessary  for  practice.  The  student  who  wishes 
to  learn  more  about  the  matter  is  referred  to  the  works  of  Troja,  Wiedmann,  Flourens, 
Syme,  and  Wagner. 

The  most  important  agent  in  reprodircir^g  bone  lost  by  necrosis  is,  without  doubt, 
the  periosteum ;  and  this  membrane  is  sufficient  of  itself  to  replace  all  the  ordinary 
exfoliations  and  partial  necroses  which  follow  injuries,  &c.  The  osteogenic  properties 
of  the  periosterrm,  when  in  contact  with  the  bone,  have  long  been  krrown — in  fact, 
must  have  been  apparent  when  the  function  of  the  membrane  was  first  studied ;  and 
that  periosteum,  when  separated  from  the  surface  of  the  bone,  will  still  generate  new 
bone,  is  no  very  novel  discovery,  since  John  Bell  seems  to  have  beeir  perfectly  well  ac- 
quainted with  the  fact,  and  describes  the  formation  of  a  bony  cyst  by  secretion  from 
the  detached  periosteum,  around  a  collection  of  blood  Avhich  had  dissected  off  that 
membrane  from  the  bone ;  ^  and  the  experiments  of  Syme  and  Stanley  are  well 
known.  Lately  the  osteogenic  powers  of  periosteum  have  been  placed  in  a  very 
striking  light  by  the  experiments  of  M.  Oilier  of  Lyons. ^  He  has  shown  that,  in 
rabbits,  portions  of  periosteum  may  be  entirely  detached  from  the  bone,  and  pushed 
into  the  cellular  tissue  of  the  limb,  or  everr  gr-afted  into  remote  j^arts  of  the  body,  or 
into  the  body  of  another  rabbit,  and  that  bone  would  be  generated  from  the  fragment 
of  periosteirm  in  this  novel  position.  He  has  even  succeeded  in  producing  bone  by 
such  grafting  of  portions  of  periosteum  kept  for  more  than  arr  hour  out  of  the 
body. 

It  is  far  from  certain  that  any  such  results  could  be  produced  in  man,  since  the 
conditions  of  all  reproductions,  and  especially  of  reproduction  of  bone,  are  known  to 
diflfer  so  much,  in  man  arrd  animals ;  but,  even  if  the  vitality  and  osteogenic  power  of 
the  periosteum  be  less  in  the  human  subject  than  in  the  lower  animals,  still  it  seems 

^  The  Principles  of  Surgery,  by  John  Bell ;  a  new  edition,  by  Charles  Bell,  1826,  vol.  iv. 
p.  406.  The  author's  view  of  the  pathology  is  sufficiently  dubious  ;  but  the  case  may  be  used 
to  show  that  Bell  knew  that  bone  could  be  formed  from  the  detached  periosteum. 

^  British  Medical  Jouriuil,  1800,  pp.  398,  438;  Trait e  de  la  Regeneration  des  Os,  Paris, 
1807. 
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reasonable  to  infer,  fi'om  observed  phenomena,  that  that  power  is  of  the  same  nature  • 
£0  that  these  striking  experiments  may  serve  to  fix  more  firmly  on  the  attention  of 
surgeons  the  importance  of  preserving  the  periosteum  in  cases  where  the  repi-oduction 
of  lost  bones  is  in  question.  In  all  cases,  then,  where  loss  of  substance  in  bone  has 
taken  place,  or  where  the  bone  seems  deprived  of  life,  it  is  of  the  greatest  importance 
that  the  periosteum  should  be  preserved,  a  point  which  will  be  noticed  again  in  the 
essay  on  Excision,  in  speaking  of  sub-periosteal  resection. 

The  periosteum,  however,  although  the  most  important,  is  not  the  sole  agent  in 
the  reproduction  of  bone ;  so  that  it  may  be  confidently  expected  that  bone  will  be 
reproduced  in  healthy  subjects,  even  though  the  periosteum  be  extensively  destroyed  • 
but  the  reproduction  will  not  be  so  complete  as  if  that  membrane  had  been  left. 
Such  a  process  of  repi'oduction  may  often  be  watched  in  cases  where  the  soft  pai-ts 
have  sloughed  after  scalp- wounds,  and  have  left  the  cranium  exposed.  •  The  acci- 
dent will  often  be  followed  by  exfoliation  fi-om  the  surface  of  the  bone ;  granulations 
then  shoot  up  from  the  bony  surface  so  exposed,  and  these  are  joined  by  others  which 
advance  from  the  soft  pai-ts  in  the  neighbourhood  :  a  fibi'ous  cicatrix  is  formed  which 
can  be  felt  gradually  hardening  and  ossifying.  If  an  opportunity  occurs  for  examin- 
ing it  after  the  lapse  of  some  considerable  time  (say  half  a  year),  it  will  be  found 
that  the  fibrous  tissue  of  the  cicatrix  is  ossifying  at  its  deepest  part,  and  scattei'ed 
granules  of  bone  will  probably  be  met  with  at  various  parts  of  the  cicatrix. 

This  process  may  go  on  even  when  the  bone  and  periosteum  have  been  removed 
by  operation,  as  in  the  wounds  of  resection,-  but  is  much  more  active  when  previous 
inflammation  has  been  excited  in  the  medullary  tissue,  and  surrounding  soft  parts 
during  the  action  necessary  in  order  to  eject  a  piece  of  necrosed  bone.  In  fact 
speaking  generally,  the  process  of  reproduction  after  necrosis  is  beyond  comparison 
more  active  than  after  injury  or  operation.  Thus,  when  necrosis  has  preceded  the 
operation,  whole  bones  of  the  forearm  have  been  removed,  and  yet  a  useful  limb  has 
been  preserved. 

In  a  case  which  I  had  an  opportumty  of  seeing,  in  which  Mr.  Savory  removed  the  entire 
shaft  of  the  radius  on  account  of  necrosis,  leaving  the  articular  euds,^  the  bone  had  >i-rown 
from  each  of  these  ends  to  so  great  an  extent  that  in  eight  months  after  the  operation  there 
remained  an  interval  of  only  an  inch  and  a  half,  and  tljis  appeared  to  be  graduallv  though 
slowb^,  contracting.  This  and  several  similar  cases  will  he  found  quoted  in  Wao-ner's  treatise 
above  referred  to,  and  may  serve  as  an  encou;-agement  for  boldness  in  our  attempts  to  save 
limbs  after  extensive  necrosis. 

The  exfoliation  of  diseased  portions  of  bone — such,  for  example,  as  takes  place 
so  frequently  in  the  course  of  extensive  strumous  disease,  when  a  portion  of  the 
ulcerated  surface  is  cut  off  from  the  rest,  and  therefore  perishes — is  not  genei'ally 
accompanied  by  any  of  that  I'eparative  effort  which  forms  part  of  the  pi'ocess  in  a 
more  healthy  condition.  The  mere  presence  of  necrosis  in  such  affections  is  of  com- 
paratively little  impoitance ;  possibly  the  removal  of  the  dead  part  may  be  advisable 
(but  only  if  it  can  be  done  without  much  violence),  but  the  operation  cannot  be 
expected  to  cure  the  disease,  since  the  necrosis  is  not  its  cause,  but  its  effect.  Never- 
theless considerable  improvement  may,  in  appropriate  cases,  be  expected  to  follow  on 
the  removal  of  the  dead  portion,  which  must  always  act  as  an  irritant ;  and  the  expo- 
sure of  the  carious  surface  is  also  very  frequently  the  starting-point  of  a  more  healthy 
action.  Hence,  when  bone  is  felt  exposed  and  dead,  it  is  usually  advisable  to 
endeavoiu-  to  remove  it,  even  although  the  surface  around  it  is  known  to  be  carious. 

The  above  description  applies  to  necrosis  in  its  more  usual  form.  But  besides 
this  common  chronic  form  of  the  disease,  an  affection  which  deserves  the  name  of 
aciUe  necrosis  is  sometimes,  though  not  very  often,  met  with.  The  destruction  of  all 
the  soft  parts  surrounding  a  small  bone,  as  a  phalanx  in  acute  neglected  whitlow 
■will  of  course  lead  to  the  exfoliation  of  the  whole  of  it,  and  to  this  affection  the 
name  of  acute  necrosis  is  sometimes  given.     There  is  nothing,  however,  in  the  patho- 

^  See  Wagner,  On  Repaii-  after  Resection  of  Rones  (New  Syd.  Soc),  Appendix  p.  241, 
for  a  case  in  which  this  form  of  reproduction  is  well  described. 

2  See  Wagner,  op.  cit.  p.  156.  ^  Ibid.  p.  243. 
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logy  or  treatment  of  such  a  disease  to  call  special  attention  to  the  bone.  The  rapid 
and  tensive  inflammation  threatens  other  parts  of  equal  importance — the  joint,  the 
tendons,  nay,  in  some  cases  even  the  skin — with  destruction  ;  and  the  free  evacuation 
of  the  products  of  the  inflammation  is  the  only  measure  from  which  any  good  can 
rationally  be  expected.  But  there  is  a  less  known  class  of  cases  in  which  laro'er 
bones  are  involved  in  rapid  destruction,  without  known  cause,  or  from  causes  ap- 
jiarently  quite  inadequate ;  and  such  cases  involve  not  merely  local  mischief,  but 
very  grave  danger  to  life.  Many  such  cases  of  rapid  necrosis  are  the  result  of  that 
diffVise  inflammation  of  the  periostetim,  or  medullary  tissue,  which  has  been  described 
above ;  but  in  others  which  I  have  had  an  opportunity  of  seeing,  T  have  failed  to 
detect  such  a  cause  for  the  death  of  the  bone,  or  indeed  any  cause  to  which  so  exten- 
sive and  so  universal  an  action  could  reasonably  be  ascribed. 

Such  a  case  was  the  following'.  A  stableman  was  admitted  into  St.  George's  Hospital 
on  account  of  disease  in  one  foot.  The  history  was  obscure,  but  it  seemed  certain  that  little 
more  than  three  weeks  before  his  death  the  foot  was  compai-atively  well,  as  it  was  to  auinjnry 
supposed  to  have  been  received  two  days  before  his  admission,  in  running  violently  down  the 
stable-yard,  that  the  disease  was  attributed.  There  was  oedema,  swelling,  and  pain  over  the 
dorsum  of  the  foot ;  and  this  condition  was  attributed  to  diffuse  cellular  inflammation,  and 
treated  by  superficial  incisions,  which  did  not  penetrate  the  periosteum.  The  man  died,  with 
symptoms  of  pyasmia,  but  no  secondary  abscess,  twenty  days  after  his  admission.  On  examin- 
ing the  foot,  all  the  tarsal  bones  were  found  loose,  and  grating  on  each  other  like  stones  in  a 
bag ;  the  cartilages  between  them  had  almost  entirely  disappeared.  On  section,  the  bones 
were  of  a  dark-grey  hue,  and  some  slight  trace  of  pus  was  seen  here  and  there  in  the  interior, 
but  no  such  distinct  indication  of  inflammation  of  the  lining  membrane  of  the  cancelli  as  to 
deserve  the  name  of  osteo-myelitis  ;  nor  was  the  periosteum  thickened,  vascular,  or  separated 
from  the  surface  of  the  bone  by  either  lymph  or  pus  in  any  appreciable  quantity.  The  surfaces 
of  the  bones  exposed  by  the  removal  of  the  articular  cartilages  were  ulcerated,  but  not 
deeply.     The  bones  were  of  their  natural  consistence. 

Is  such  an  affection  as  this  amenable  to  any  treatment  1-     This  seems  doubtful,  if 
it  be  conceded  that  cases  of  acute  necrosis  really  exist  in  which  the  affection   is 
different  from  diffuse  periostitis.     In  the  latter  affection  timely  incisions  may  suc- 
ceed, as  has  been  already  said,  in  checking  the  effusion  and  restoiing  the  nutrition  of 
the  bone ;  but  if  the  whole   bony  tissue  be  involved   at  once,  what  agency  can  be 
reasonably  expected  to  restore  it  to  health  1     It  is  clear  that  the  main  question  in 
such  a  case  is,  whether  the  patient's  powers  will  endure  the  strain  of  the  disease,  so 
that  the  bone   may  be  cast  off,  and  he  may  have   the  chance  of  its  reproduction,  or 
whether  amputation  will  give  him  a  better  prospect  of  life.     But  the  prognosis  of 
an  amputation  undertaken  under  such  circumstances  would  be  in  the  highest  degree 
unfavourable,  since  the  condition  of  system  in  which  such  gi-ave  results  can  follow 
from  such  trivial  injuries  leaves  little  prospect  of  bearing  up  against  so  serious  an 
injury  as  the  removal  of  a  limb  ;  and  the  tendency  to  pyaemia  is  so  strong  that  it  is 
impossible  to  say  that  that   condition  of  the  system   may  not  be  actually  present, 
though  latent,  when  the  operation   is  done.     It  will   therefore,  in  most  cases,  be 
judged  better  to  support  the  patient's  strength  by  a  liberal  allowance  of  tonics  and 
opiates   until   the  graver   dangers  have  passed  away  ;  and  then,  if  the  usefulness  of 
the  limb  is  hopelessly  destroyed,  to  remove  it  when  the  patient  has  rallied  from  the 
typhoid  condition  in  which  the  disease  commences.     Incisions  may  not   have  the 
power  of  averting  the  death  of  the  bone,  but  thev  ought  to  be  made  to  an  extent 
sufficient  to  liberate  all  tension,  and  that  for  two  principal  reasons — partly  in  order 
to  avoid  sloughing  of  the   periosteum,  and   consequent   destruction  of  the  nidus  in 
which  the  new  bone  is  to  be  formed,   partly  to  provide   drainage  and  a  ready  way 
for  the  pus,  which  must  form,  to  escape,  and  partly  for  the  examination  of  the  bone 
and  for  its  eventual  extraction. 

Acute  necrosis,  whether  resulting  from  diffuse  periostitis  or  not,  may  be  treated 
by  the  extirpation  of  the  whole  bone  so  affected,  a  very  free  incision  being  made 
through  the  periosteum,  which  will  be  found  completely  separated  from  the  bone, 
and  the  bone  being,  if  necessary,  divided  by  a  chain-saw  passed  underneath  it.  In 
cases  of  necrosis  of  the  entire  diaphysis  of  a  long  bone,  a  slight  twist  with  the  lion- 
forceps  will  detach   the  dead  portions  from   the  epiphysial  lines  above  and  below. 
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In  this  way  I  removed  successfully  the  whole  shaft  of  the  tibia  (seven  and  a  half 
inches  long),  at  the  age  of  ten,  one  month  after  the  commencement  of  acute  peri- 
ostitis, with  very  successful  results.'  I  think,  when  we  have  clear  reasons  for 
believing  that  the  necrosed  bone  will  be  found  loose,  its  early  removal  is  most 
desirable,  and  liberates  the  patient  from  great  dangers,  both  in  the  present, 
from  the  acute  surgical  fever  kept  up  by  the  irritation  of  the  diseased  bone,  and  in 
the  future,  from  the  risks  incident  on  the  numerous  and  severe  surgical  operations 
which  will  probably  be  necessary  for  the  removal  of  so  extensive  a  sequestrum.  I 
do  not  recommend  the  operation  when  a  portion  only  of  the  diaphysis  has  perished, 
and  has  not  yet  sepai-ated.  The  old  idea  that  it  is  necessary  to  wait  in  these  cases 
for  the  formation  of  a  periosteal  sheath  of  bone,  is  sufficiently  refuted  by  my  cases 
and  that  of  Mr.  Joseph  Bell,  which  show  that  even  in  so  large  a  bone  as  the  femur 
a  great  portion  (and  I  do  not  see  why  not  the  whole,  if  such  a  case  should  occur)  of 
the  entire  circumference  of  the  shaft  may  be  removed,  and  the  limb  be  left  perfectly 
flail-like  after  the  operation,  and  yet  entire  consolidation  and  perfect  usefulness  of 
the  limb  may  finally  result. ^ 

Constitutional  Affections, 

Scrofula  in  hone. — There  are  two  forms  in  which  scofulous  affections  of  bone  are 
met  with  :  viz.  either  a  deposit  of  tubercle,  or  a  low  inflammation  of  the  osseous 
substance  ;  and  there  is  good  reason  for  considering  the  former  as  a  consequence, 
or  efiect,  of  the  latter.  Let  i;s,  then,  first  consider  the  peculiar  or  distinctive  cha- 
racters of  scrofulous  inflammation  of  bone. 

A  scrofulous  bone,  when  examined  in  the  early  stage  of  the  disease,  is  soft,  light, 
and  oily ;  sometimes  more  highly  charged  with  blood  than  natural,  and  occasionally 
(though  only  rarely)  presenting  a  deposit  of  tubercle  in  its  interior.  Bones  in  this 
condition  are  constantly  met  with  after  the  removal  of  scrofulous  joints  ;  the  substance 
of  the  bone  is  easily  cut  with  a  knife,  and  the  cancelli  are  large,  and  charged  with 
a  red  jelly-like  mass  of  debris.  The  inflammation  readily  passes  into  ulceration,  or 
caries,  and  the  bone  then  exhibits  on  its  surface  a  number  of  minute  pits  or  depres- 
sions, from  each  of  which  the  ulceration  extends,  so  as  to  communicate  with  those 
around,  until  an  extensive  worm-eaten  surface  is  exposed,^  soft  and  rotten  on  its 
exterior,  bleeding  readily,  and  giving  exit  to  a  foul-smelling  ichorous  pus,  in  which 
pieces  of  decomposed  bone  can  be  felt  as  gritty  particles  under  the  fingers.  The  peri- 
osteum becomes  detached  and  thickened,  and  is  gradually  converted  into  a  gelatinous 
mass  of  granulations. 

The  minute  changes  in  the  ultimate  tissue  have  been  ably  described  by  Dr. 
Black,  in  a  series  of  researches  to  which  my  own  observations  lead  me  to  assent. 
The  cancelli  are  dilated,  and  they,  as  well  as  the  lacunfe  and  canaliculi,  are  filled 
with  exudation.  Occasionally,  minute  projections  of  bone  from  the  walls  of  the 
cancelli  indicate  an  attempt  at  the  reproduction  of  bone,  and  that  healing  by 
sclerosis  which  has  been  already  described  as  one  of  the  usual  events  of  healthy 
inflammation.  The  leading  features,  then,  of  the  pathological  anatomy  of  strumous 
inflammation  are  the  same  as  those  of  ostitis  in  general ;  and  the  only  distinctive 
anatomical  peculiaiity  consists  in  the  nature  of  the  exudation,  which  chokes  up  the 
canals  of  the  bone.  Dr.  Black  has  given  several  analyses,  tending  to  establish  these 
four  conclusions  :  that  tuberculosis  gives  rise  (1)  to  a  considerable  increase  of  fat  in 
the  diseased  bone  ;  (2)  to  a  large  diminution  of  the  salts  of  lime;  (3)  to  a  diminu- 
tion of  the  organic  matrix;   (4)  to  an  increase  in  the  soluble  salts.     For  the  details 

^  Lancet,  1866,  vol.  i.  p.  340.  See  also  Surgical  Treatment  of  Children's  Diseases,  2nd 
edit.  p.  391,  et  seq. ;  St.  George's  Hospital  Reports,  vol.  x.  p.  500  ;  where  other  instances  under 
my  own  care  are  related  ;  also  a  case  by  Mr.  Joseph  Bell,  Brit.  Med.  Journal,  May  2,  1868, 
very  similar  to  a  case  of  mine  in  the  femur,  but  more  extensive.  Many  other  cases  have  since 
been  operated  on  ;  indeed  the  operation  has  now  become  a  recognised  one, 

^  An  interesting  example  of  the  entire  regeneration  of  the  clavicle  after  its  extirpation  will 
be  found  in  the  New  Syd.  Soc.'s  Biennial  Retrospect,  1867-8,  p.  262. 

3  For  the  appearance  of  scrofulous  ulceration  in  the  macerated  bone  as  contrasted  with 
simple  ulceration,  see  figs.  47a,  48,  p.  289. 
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of  the  analysis,  the  reader  must  be  referred  to  the  oiiginal  treatise.'  They  serve  to 
illustrate  the  fact,  that  strumous  is  distinguished  from  common  inflammation  by  the 
softness,  lightness,  and  oiliness  of  the  affected  bone ;  to  which  may  be  added,  the 
greater  extent  of  diffusion  of  the  morbid  changes. 

The  superficial  caries,  during  the  mere  presence  of  which,  the  bone,  if  the  affec- 
tion be  not  very  extensive,  is  possibly  still  in  a  curable  state,  spreads  gradually 
inwards,  and  then  the  condition  of  the  bone  passes  beyond  the  possibility  of  repair. 
Large  abscesses  form,  and  the  whole  cancellous  extremity,  or  the  whole  bone,  if  it 
be  one  of  the  cuboid  bones  of  the  tarsus  or  carpus,  is  converted  into  a  cavity 
bounded  by  a  thin  shell  of  osseous  matter,  and  containing  bony  substance,  either  in 
mere  debris,  or  so  soft  that  it  will  crumble  away  in  maceration.  These  abscesses 
are  seldom  accompanied  by  that  thickening  of  their  walls  from  periosteal  deposit 
which  takes  place  in  simple  ostitis ;  still,  at  some  distance  from  the  seat  of  profvise 
suppuration,  fresh  deposit  is  sometimes  found  thickening  the  bone,  or  producing 
anchylosis  in  the  less  movable  joints.  Necrosed  portions  of  larger  or  smaller  size 
are  often  found,  but  no  '  sequestra '  in  the  proper  sense  of  that  term,  as  signifying 
necrosed  portions  invaginated  by  new  bone. 

Such  are  the  anatomical  characters  of  scrofulous  inflammation  of  bone.  The 
other  common  development  of  that  diathesis  in  the  osseous  system  consists  in  the 
deposit  of  tubercle  either  circumscribed  or  diffused.  Circumscribed  tubercle  ^ 
(much  the  rarer  form)  seems  most  common  in  the  skull,  deposited  on  the  outside  of 
the  bone  beneath  the  periosteum  (the  strumous  node)  ;  and  next  to  this  its  favoui^te 
locality  is  in  the  cancelli  of  the  joint-end  of  some  bone,  generally  the  tibia.  No 
inconvenience  seems  to  be  produced  by  such  tubercle  till  it  softens ;  and  then,  if 
situated  in  the  articular  end  of  a  bone,  it  usually  makes  a  passage  into  the  neigh- 
bouring joint  and  destroys  it;  if  on  the  skull,  the  softening  of  such  a  tubercle  forms 
a  cachectic  abscess  diflicult  to  heal,  bordered  by  indurated  cellular  tissue,  with  cold, 
bluish  edges,  and  leading  to  exposed  and  roughened  bone,  which,  however,  has  not 
the  peculiar  feeling  of  necrosis,  and  is  not  at  first  dead,  although  it  is  liable  to 
become  so.  The  deposit  of  diffused  tubercle  is  more  common  in  the  shafts  of  the 
long  bones.     It  fills  up  the  cancelli,  appearing  as  a  nodulated,  or  granular,  yellowish 

*   0)1  the  Tatholo(jy  of  Tuberculous  Bone,  p.  32.     Edinb.  1859. 

-  Tubercle  in  bone  is,  in  any  view  of  the  case,  rare.  Roldtansky  s  statistics  give  a  low 
place  to  the  bony  system  as  a  seat  of  tubercle ;  though  they  place  the  bones  and  peri- 
osteum coDsiderably  above  the  testicle  and  epididymis,  which  is  hardly  in  consonance,  I 
believe,  with  the  experience  of  most  surgeons.  But  the  nature  of  the  deposit  generally 
spoken  of  as  tubercular  is  the  subject  of  much  difference  of  opinion  among  different  patho- 
logists. Dr.  Wilson  Fox  says :  '  These  limitations  of  tubercle  have  proceeded  so  far,  that, 
if  the  exclusion  of  the  different  forms  from  the  category  of  tubercle,  proposed  by  various 
pathologists,  were  simultaneously  carried  out,  tubercle  would — not  unfortunately,  cease  to 
e-xist — but  would  certainly  have  no  longer  any  place  in  our  nosologies  •,  for  nearly  every 
pathological  product  hitherto  ranked  under  this  title,  from  the  grey  granulation  to  the  yellow 
granulation  and  the  cheesy  infiltration,  is  by  some  authority  or  other  excluded  from  the  cate- 
gory of  tubercle.' — Artijicial  Production  of  Tubercle,  p.  22.  My  opinion  is,  that  many  of  the 
deposits  which  are  usually  regarded  as  tubercles  in  bone,  are  masses  of  inspissated  pus  mingled 
with  other  inflammatory  products ;  and  that,  rare  as  tubercle  in  bone  is  generally  said  to  be, 
it  is  in  reality  still  rarer.  Mr.  Macnamara,  on  the  other  hand,  for  whose  opinion  I  have  a 
sincere  respect,  believes  that  the  deposit  of  inflammatory  material  found  in  the  bones  of 
tuberculous  subjects  differs  in  no  respect  from  the  deposits  of  tubercle  which  may  be  found  in 
their  viscera,  and  looks  upon  tubercle  in  bone  as  a  tolerably  common  appearance.  See  the 
Fourth  and  Fifth  of  his  recently  published  Lectures  on  Diseases  of  Bones  and  Joints. 
Some  of  the  German  pathologists  appear  to  regard  every  inflammatory  production  in  which 
'  giant-cells  '  and  '  a  reticulum  '  can  be  found  as  tuberculous,  and  then  go  onto  assmne  for  this 
tubercular  product  an  auto-infecting  property.  All  this  however  appears  to  me  to  rest  on  the 
slenderest  basis  of  fact  (see  Treves  on  Scrofula,  cb.  iii.  and  iv.)  Mr.  Croft,  in  relating  some 
cases  classed  by  him  as  tubercular  aflections  of  the  articular  ends  and  synovial  membranes  of 
joints,  in  Path.  Trans,  vol.  xxxii.,  has  with  the  caution  of  experience  allowed  that  we  want 
much  more  extended  information.  Much  of  the  present  diflerence  of  opinion,  however, 
depends  on  the  view  taken  of  the  nature  of  tubercle.  The  Germans  for  the  most  part  regard 
it  as  a  specific,  and  infecting  new  growth;  the  English,  generally,  as  the  outcome  of  chronic 
inflammation  under  certain  constitutional  conditions.  See  Mr.  Treves's  essay  on  Scrofula, 
in  vol.  i. 
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mass  of  soft  consistence,  and  extends  frequently  along  the  whole  length  of  the 
shaft.  My  own  impression  is  that  this  diffused  tubercle  less  frequently  and  less 
rapidly  softens  than  the  circumscribed ;  but  exact  information  on  this  point  is 
wanting.  It  should  be  remembered  that  when  the  shaft  is  attacked  by  this  or  any 
other  form  of  disease,  the  extremities  usually  escape,  and  vice  vei'sd — a  matter  of 
great  importance  in  the  treatment  of  diseases  of  the  joints. 

It  has  occurred  to  me,  though  hitherto  only  on  two  occasions,  to  meet  with  a 
particular  form  of  ulceration,  which  was  in  one  case  certainly,'  and  in  the  other 
probably,  connected  with  scrofula. 

Numerous  pits  were  found  on  the  articular  sm-face,  varying  in  depth,  but  confined  to  the 
epiphysis,  with  sharp  edges,  and  curdy  purulent  contents.  Their  openings  into  the  cavity  of 
the  joint  were  clearly  punched  out  of  the  cartilage,  and  all  the  cartilage  around  was  quite 
healthy.  A  few  small  granules  of  bone  were  met  with  among  the  contents  of  the  cavities. 
In  one  of  the  cases,  when  the  bones  were  examined,  there  were  found  several  spots  of  vascular 
and  softened  tissue  beneath  the  surface  of  the  bones,  evidently  the  commencement  of  similar 
pits.  There  was  no  trace  of  tubercle.  The  tliigh  was  amputated,  and  the  patient  recovered 
for  a  time,  but  soon  died  of  phthisis.  In  the  othei-  case,  the  patient,  a  boy  under  the  care  of 
Mr.  Thomas  Smith,  recovered  after  excision  of  the  knee,  and  remained  long  afterwards  in 
good  health.- 

I  believe  this  pitting  or  spotted  ulceration  of  the  articulai-  ends  of  bones  to  be 
one  of  the  forms  of  scrofulous  disease,  and  to  be  indistinguishable  from  its  other 
forms  before  dissection.  It  presents  a  very  favourable  condition  for  resection,  from 
the  sti'ict  limitation  of  the  disease  to  a  very  slight  depth  below  the  surface. 

Symptoms. — Of  the  symptoms  of  scrofula  in  bone  little  need  be  said  here.  The 
general  symptoms  of  the  diathesis,  added  to  an  indolent  swelling  of  some  bone,  lead 
to  a  diagnosis  not  to  be  mistaken.  The  swelling  is  composed  partly  of  the  engorged 
soft  tissues,  and  partly  occasioned  by  real  enlargement  of  the  bone.  The  colour  is 
usually  white  and  pasty,-"*  and  the  swelling  indolent ;  but  sometimes,  when  the  in- 
flammation is  higher  than  common,  and  suppuration  imminent,  redness  and  pain 
may  be  present,  "When  suppuration  has  been  efiected,  the  pain  generally  subsides, 
and  the  functions  of  the  part  are  more  or  less  completely  regained,  even  when  the 
bone  is  destroyed  to  a  considerable  extent. 

Treatment. — The  treatment  of  scrofula  in  bone  offers  little  that  is  peculiar.  For 
local  treatment  perhaps  the  most  important  indication  is  to  keep  the  j)art  at  rest  by 
splints  and  bandages  during  the  prevalence  of  inflammation.  Local  depletion 
should  be  cautiously  used  while  there  is  pain,  tenderness,  and  superficial  redness, 
or  the  part  may  be  enveloped  in  a  large  warm  poultice  or  fomentation.  When 
inflammation  is  not  apparent  in  the  soft  parts,  but  there  ai-e  signs  of  its  presence  in 
the  bone,  it  will  be  necessary  to  use  counter-irritation  by  a  light  application  of  the 
actual  cautei-y  by  blisters  or  by  caustic  issues ;  or  in  less  severe  and  moi'e  chronic 
cases  by  means  of  the  tincture  of  iodine,  or  other  stimulating  application.  When 
irritation  has  subsided,  pressure  by  means  of  sti'apping  will  be  found  very  service- 
able, both  in  ensuring  rest  and  promoting  absorption,  and  the  local  application  of 
mercury  (Scott's  bandage)  may  be  combined  with  this.  By  these  simple  measures, 
with  judicious  constitutional  treatment,  most  of  the  cases  of  strumous  inflammation, 
which  are  seen  before  the  occurrence  of  suppuration,  will  be  brought  to  a  favourable 
issue. 

When  the  suppuration  is  once  established,  it  is  better  to  procure  exit  for  it  by 
small  incisions,  and  to  use  every  precaution  to  prevent  the  denudation  of  fresh 
portions  of  bone.  The  question,  however,  of  the  early  or  late  opening  of  abscesses 
connected  with  strumous  bone  is  one  on  which  a  good  deal  of  difference  of  opinion 
very  naturally  exists,  and  which  is  best  determined  in  each  individual  case.  If, 
however,   the  abscess  be  near  an  important  organ,  as  a  joint  or  serous  cavity,   then 

^  A  notice  of  this  case  will  be  found  in  Path.  Soc.  Trans,  vol.  x.  p.  217. 

'•^  This  is  figured  in  the  work,  above  referred  to,  On  Ike  Surgical  Treatment  of  Children's 
Diseases,  p.  488. 

^  The '  white  swelling '  of  old  authors  was  named  from  strumous  disease  of  the  joints, 
though  many  other  aiiections  came  to  be  included  under  the  term. 
Vol,  II.  X 
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vindoubtedly  no  time  should  be  lost  in  evacuating  it.  The  use  of  Ijibter's  method 
has  seemed  to  me  extremely  advantageous  in  these  cases.  When  the  bone  is  ex- 
posed through  the  opening  of  an  abscess,  its  condition  should  be  thoroughly  investi- 
gated, once  for  all,  with  the  probe,  in  order  to  judge  of  the  necessity  for  operative 
interference;  but  nothing  is  more  mischievous  than  repeated  meddling  with  dis- 
eased bone.  The  general  indications  for  operations  upon  bones  affected  with  stru- 
mous cai'ies,  and  the  form  of  operation  indicated,  will  be  the  same  as  in  caries 
depending  upon  other  causes ;  but  the  prognosis  will  be  less  favourable  than  when 
the  constitution  is  unaffected,  and  therefore  operations  should  be  undertaken  with 
more  caution.  Operations  on  these  cases  will  usually  succeed  or  fail  according  as 
scrofula  has  attacked  the  viscera  or  no,  and  according  to  the  extent  of  its  diflusion 
through  the  system ;  but  even  after  a  successful  operation  the  patient  is  by  no 
means  secure  against  a  relapse  in  some  other  part.  It  has  lately  become  common  to 
perforate  bones  affected  with  scrofula  either  by  roeans  of  a  small  trephine  or  a  drill, 
and  to  keep  the  canal  so  made  constantly  drained,  the  whole  proceeding  being  per- 
formed with  antiseptic  pi-ecautions.  If  a  neighbouring  joint  is  affected,  it  should  be 
freely  ojjened  at  the  same  time  and  drained.  I  would  refer  to  Mr.  Macnamara's 
work,  p.  115,  for  instances  of  the  success  of  this  practice. 

For  the  general  treatment  the  reader  must  be  referred  to  the  essay  on  Scro- 
fula. 

Closely  allied  to  tuberculosis  is  the  affection  designated  Lymphadenoma,  or 
Hodgkin's  disease  ;  and  although  little  is  known  of  the  affection  of  the  bones  in  this 
disease,  yet  Mr.  Macnamara  [ojj.  cit.  p.  123)  has  recorded  a  case  of  lymphade- 
noma in  which  an  extensive  dejjosit  of  lymphoid  or  fibrocellular  material  was  found 
in  the  cancellous  tissue  of  the  tibia,  A^ery  similai-  to  that  which  existed  in  the 
cervical  glands.  No  mention  is  made  of  any  symptoms  connected  with  this  con- 
dition of  the  bone,  nor  is  it  stated  that  any  other  bones  were  examined.  The  case, 
however,  is  interesting  as  calling  attention  to  another  of  the  widespread  influences  of 
this  destructive  affection. 

Sypliilitic  ciff actions  of  hone.- — The  chief  phenomena  of  the  syphilitic  affections  of 
bone  are  described  in  the  essay  on  Syphilis  ;  it  will  therefore  only  be  necessaiy 
here  to  go  a  little  more  into  detail  as  to  the  anatomy  of  bone  affected  by  syphilis, 
and  the  means  by  which  the  disease  is  to  be  diagnosed.  As  the  general  treatment 
of  syphilis  is  laid  down  in  Mr.  Lee's  essay,  only  the  local  treatment  of  its  manifes- 
tations in  the  osseous  system  will  be  dwelt  on  here. 

Syphilitic  affections  are  those  in  which  the  existence  of  a  chronic  limited  inflam 
mation  of  the  peiiosteum  alone  is  most  clearly  proved,  if  indeed  such  inflammation 
be  not  peculiar  to  syphilis.  Strumous  nodes  (as  we  have  just  remarked,  p.  304) 
are  foi-med  by  scrofulous  matter  confined  between  the  carious  bone  and  its  perios- 
teum, and  are  due  to  an  affection  of  the  bone ;  but  the  true  node,  that  which  follows 
syphilis,  is  caused  by  the  effusion  of  Ijmiph  between  the  bone  and  the  periosteum, 
and  is  due  to  inflammation  of  a  limited  portion  of  the  deep  layers  (' sub-periosteal 
blastema  ')  of  the  latter.  Hence  it  is  of  a  different  signification  from  that  of  a  stru- 
mous abscess ;  for,  while  the  latter  is  merely  a  consequence  of  diseased  bone,  and 
necessarily  involves  corresponding  loss  of  substance  and  the  slow  processes  by  which 
alone  an  ulcer  {and  more  especially  a  strumous  iilcer)  in  bone  can  be  healed, 
the  syphilitic  node  is  itself  the  staiting-point  of  the  disease  in  the  bone,  and  if 
early  and  properly  treated,  the  whole  organ  can  be  restored  in  a  short  time  to  a 
state  of  health.  But,  although  in  a  node  the  inflammation  is  usually  limited  to  the 
periosteum,  it  is  not  always  so.  IST-umerous  preparations  show  thickening  of  the 
substance  of  the  bone  beneath  nodes,'  proving  the  implication  of  the  deeper  struc- 
tures, and  tlierefore  a  state  of  disease  which,  though  still  curable,  may  be  expected 
to  be  more  obstinate  than  mere  periosteal  effusion ;  and  if  the  skull  be  examined  in 
the  situation  of  a  node,  some  roughening  of  its  outer  table  may  generally,  perhaps 

1  St.  Thomas's  Hospital  Museum,  series  c.  No.  64 
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always,  be  discovered.  The  progress  of  nodes,  when  they  are  not  absoi'bed  under 
appropriate  treatment,  is  in  one  of  two  directions  ;  either  the  subperiosteal  effusion 
ossifies,  or  it  softens  and  gives  rise  to  caries,  accompanied  usually  by  suppuration. 
The  former  event  is  commoner  on  the  tibia,  the  latter  on  the  skull.  The  indisposi- 
tion of  the  pericranium  to  form  new  bone  is  a  well-known  fact  in  pathology,  nor  am 
I  aware  that  the  formation  of  new  bone  in  syphilitic  nodes  of  the  skull  has  ever 
been  proved,  though  new  bone  may  be  sometimes  found  deposited  on  the  outer  table 
of  the  skull  in  the  neighbourhood  of  large  ulcers  ;  ^  in  nodes  of  other  flat  bones  also, 
ossification,  if  it  occurs,  is  rare.  Many  nodes  appear  so  hard  as  to  be  pronounced 
osseous;  but  the  feeling  is  often  deceptive,  since  the  tense  and  thickened  periosteum 
raised  by  semi-solid  efiVision  gives  a  sensation  hardly  to  be  distinguished  from  that 
of  a  bony  swelling.  Therefore,  in  a  hard  node  which  is  of  no  long  standing,  treat- 
ment for  its  removal  may  be  confidently  recommended,  and  all  the  more  if  the 
swelling  be  situated  on  a  flat  bone.  On  the  tibiae  nodes  are  prone  to  ossify,  and 
then  the  deeper  ossified  part  remains  as  a  permanent  irregularity  on  the  surface  of 
the  bone  ;  but  the  unossified  portion  may  often  be  dispersed  by  appropriate  mea- 
sures. When  a  node  softens,  and  the  question  occurs  whether  pus  has  formed,  the 
case  ought  to  be  carefully  examined,  in  order  if  possible  to  determine  the  point. 
The  principal  indication  of  the  presence  of  pus  is  the  shining,  tense,  and  thinned 
condition  of  the  skin.  It  is  important  to  obviate  more  destruction  of  the  skin 
than  is  inevitable  on  the  bursting  of  the  abscess,  since  such  sores  are  very  difiicult 
to  heal,  and  in  some  cases  appear  incurable.  The  best  way  is  to  make  a  very  small 
puncture,  and  close  it  after  drawing  ofl'  the  pus.  Frequently,  under  the  proper 
treatment,  the  soft  parts  will  adhere  again  to  the  bone  with  very  slight  or  no  ^ 
exfoliation.  It  is  especially  in  these  cases  of  abscesses  commu.nicating  with  the 
surface  of  a  bone  that  I  have  found  the  treatment  by  cai'bolic  acid,  recommended  by 
Mr.  Lister,  most  successful.  In  several  cases  under  my  own  care  where  I  have  had' 
either  positive  proof  or  the  strongest  reasons  for  concluding  that  the  abscess  was 
connected  with  diseased  bone,  I  have  found  the  abscess  heal  readily  and  without 
exfoliation.  Many  others  have  also  been  put  on  record  by  Mr.  Lister  and  other 
sui'geons.  Very  commonly,  however,  the  formation  of  periosteal  abscess  after 
a  node  is  followed  by  the  exfoliation  of  most  of  the  subjacent  bone.  Syphilitic 
nodes  are  usually  preceded,  and  always  accompanied,  by  more  or  less  of  dull  aching 
pain  in  the  bone,  especially  liable  to  exacerbations  at  night ;  or  this  '  syphilitic 
rheumatism,'  as  it  is  sometimes  called  (the  douleurs  osteocopes  of  French  authors), 
may  be  the  only  symptom  referred  to  the  osseovis  system  during  the  progress  of  the 
secondary  afiection. 

When  the  syphilitic  cachexia  is  further  advanced,  the  whole  bone  or  a  great  part 
of  it  may  be  diseased  through  its  entire  thickness,  leading  to  chronic  ostitis,  and 
terminating  in  sclerosis,  or  what  is  sometimes  called  '  hypertrophy '  of  the  whole 
thickness  of  the  bone.  I  am  not  aware  of  any  distinction  which  oould  be  drawn 
between  such  instances  of  chronic  inflammation  and  those  arising  from  non-specific 
causes,  except  that  which  is  founded  on  the  presence  of  concomitant  and  preceding- 
syphilitic  symptoms  in  other  organs. 

Still  more  grave  and  more  obstinate  developments  of  tertiary  syphilis  in  the 
bones  are  those  carious  and  necrotic  afiections  (ulcerative  or  gangrenous)  which  so 
often  attack  the  skull,  the  bones  of  the  face,  and  the  superficial  long  bones,  in 
persons  much  reduced  by  excesses,  or  by  the  injudicious  administration  of  mercury. 
In  former  times,  under  the  horrible  system  which  prevailed  in  the  '  foul  wards  '  of 
the  gTeat  hospitals,  where  every  person  labouiing  under  any  disease  supposed  to  be 
caused  by  promiscuous  intercourse  was  compelled  to  take  mercury  to  salivation,  the 
ravages  of  syphilis  on  the  bones  were  dreadful ;  and  it  is  to  this  system  that  we  owe 

^  Even  here  it  is  in  most  cases  doubtful  whether  the  deposit  has  been  formed  outside  the 
skull,  or  whether  the  thickenino-  is  not  produced  hy  deposit  within  the  diploe  expanding  the 
outer  table  ;  for  deposit  in  the  diploe  is  exceedingly  common.  See  below  on  the  '  tuhercu- 
laled  '  form  of  syphilitic  ulceration  in  hone. 

^  See  Parker,  Modern  Trealment  of  Sy2)hilitic  Diseases,  4th  ed.  1860,  p.  291, 
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many  of  the  preparations  of  syphilitic  caries  and  necrosis  preserved  in  our  museums 
But  there  seems  no  reasonable  doubt  that  such  affections  do  also  occur  in  persons 
who  have  never  taken  mercury,'  especially  when  the  disease  has  been  allowed  to 
go  on  unchecked,  and  the  constitution  is  at  the  same  time  enfeebled  by  altei'nations 
of  debauchery  and  hardship,  as  is  the  case  sometimes  with  sailors,  and  more  fre- 
quently with  prostitutes. 

The  diagnosis  of  syphilitic  affections  is  usually  easy  from  the  history  of  infection 
and  the  presence  of  other  symptoms ;  but  it  may  in  some  cases  be  obscured  by  the 
patient's  unwillingness  or  inability  to  reveal  the  history  of  the  original  disease. 
Thus  the  pains  in  the  bones  may  be  referi'ed  to  rheumatism ;  but  here  the  diagnosis 
can  in  most  ca,ses  be  easily  established  by  observing  that  rheumatic  pains  in  the 
bones  are  generally  accompanied  by  affections  of  the  thick  fibrous  structures  (muscles 
or  fasciffi)  and  of  the  joints  ;  or,  if  the  rheumatic  aflection  be  more  acute,  the  urine 
and  sweat  will  probably  furnish  indications  of  the  nature  of  the  disease.  When 
nodes  have  made  their  appearance,  the  diagnosis  is  usually  easy,  the  only  question 

Fig.  50. — Syphilitic  Ulceration  of  the  Annular  variety.     (Museum  of  the  Royal 
College  of  Surgeons,  No.  635.) 

\   ^#^-  V.\ 
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lying  between  syphilis  and  struma,  since  rheumatic  periostitis  is,  as  we  shall  see, 
more  diffused.  In  the  absence  of  history,  the  concomitant  symptoms  will  guide  us 
while  the  skin  is  unbroken ;  and  after  pus  has  made  its  way  to  the  surface,  some 
assistance  may  be  derived  from  the  nature  of  the  secretion.  Syphilitic  caries  and 
necrosis  (as  is  observed  in  the  essay  on  Syphilis)  are  not  primary  affections  of 
the  bones,  but  ai'e  the  I'esult  and  termination  of  nodes,  or  of  inflammation  of  the 
bones,  or  of  ulcerative  aflections  of  the  soft  parts  around  the  bone,  as  in  the  palate, 
and  therefore  have  been  preceded  by  a  long  course  of  symptoms,  during  which  the 
diagnosis  is  usually  established.  If  not,  it  rarely  jji'esents  any  difficulty,  since  the 
traces  or  the  presence  of  other  symptoms  of  constitutional  syphilis  can  hardly  fail  to 
be  recognised. 

An  interesting  compaiison  has  been  made  between  the  forms  of  syphilitic  ulcera- 
tion in  bone  and  those  of  syphilitic  eruption  on  the  skin.  Specimens  of  rounded 
ulcers  may  sometimes  be  met  with,  especially  on  the  skull-cap,  which  bear  a  strong 
resemblance  to  the  rupial  ulcers  so  frequent  in  an  advanced  stage  of  constitutional 

'  See  PiU-ker,  oj).  cit.  p.  2Sl. 
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syphilis.  A  small  round  spot  of  vilceration  is  seen,  where  the  surface  of  the  bone  is 
worm-eaten  from  the  presence  of  numerous  minute  depressions,  and  in  some  cases 
the  bone  around  this  worm-eaten  central  portion  is  marked  by  arborescent  grooves, 
the  traces  of  increased  vascularity.  Later  on,  a  cii-cular  trench  is  mai'ked  around 
the  worm-eaten  spot ;  and  as  this  widens  and  deepens,  it  undermines  and  finally 
chisels  out  the  piece,  which  separates  as  a  sequestrum,  and  then  the  bone  scars  over, 
leaving  a  rounded  depression,  much  larger  than  the  original  spot,  the  surface  of 
which  is  rather  glazed  and  a  little  vascular,  and  the  bone  below  it  a  good  deal 
hardened.  In  well-marked  specimens,  these  annular  ulcers,  as  they  are  termed  by 
Sir  J.  Paget,  fig.  50,  look  very  characteristic,  but  in  less  advanced  cases,  especially 
before  the  sui-rounding  trench  has  formed,  or  again  at  a  late  period  when  cicatrisa- 
tion has  oblitei-ated  some  of  the   more  distinctive  characters  of  the  ulcer,  it  seems 


Fig.  51. — Syphilitic  Ulceration  of  theTuherculated 
variety.  (Museum  of  the  Royal  College  of 
Surgeons,  No.  632.) 


Fig.  52. — Syphilitic  Ulceration  of 
the  Reticulated  va^et3^  (Museum 
of  the  Royal  College  of  Surgeons, 
No.  6-30.) 


9^^^ 


impossible  to  distinguish  it  from  a  scrofulous  or  other  lesion.  The  other  charac- 
teristic form  of  syphilitic  ulceration  is  the  tuhercnlated ,  fig.  51,  which  appears  to 
commence  by  a  tuljercular  thickeidng  of  the  external  wall  of  the  bone,  recalling  the 
syphilitic  tubercle  so  common  on  the  skin  of  the  face,  &c.,  and  due  not  to  periosteal 
deposit,  but  to  chronic  inflammation  of  the  compact  tissue  itself.  This  inflamed  bone 
soon  becomes  dotted  over  with  numerous  little  pits  or  depressions,  which  coalesce 
and  form  ulcers,  usually  oval  or  round,  penetrating  deeply  into  the  interior  of  the 
bone.  Besides  these.  Sir  J.  Paget  has  described  a  third  form  of  syphilitic  ulceration, 
the  reticulated  (fig.  52)  in  which  the  disease  appears  first  to  show  itself  in  the  form 
of  a  network  of  periosteal  deposit,  which  is  liable  to  perforation  by  ulcers  subse- 
quently forming  and  assuming  the  annular  type,  of  which  latter,  therefore,  the  above 
may  be  regarded  as  a  variety.  Of  the  two  kinds  of  sj^philitic  ulcer,  the  annular 
appears  to  me  the  more  characteristic  ;  but  I  do  not  believe  that  either  is  so  distinc- 
tive of  the  disease  as  to  enable  us,  with  anything  like  certainty,  to  infer  the  previous 
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constitutional  affection  from  examination  of  the  affected  bone ;  nay,  I  have  known 
pathologists  of  the  greatest  experience  refuted  in  such  attempts  by  the  subsequent 
discovery  of  the  history  of  the  pi-epai'ation. 

The  accompanying  figures  represent  characteristic  examples  of  these  various  forms 
of  syphilitic  ulcer ;  and  by  comparing  them  with  those  of  simple,  strumous,  rheu- 
matic and  malignant  ulceration,  which  will  be  found  at  pp.  289,  312,  321,  the  reader 
wiU  be  enabled  to  see  at  a  glance,  much  better  than  by  verbal  description,  the  differ- 
ences of  these  affections  as  shown  on  the  macerated  bone. 

Any  of  these  forms  of  syphilic  ulceration  may  affect  the  bone  so  deeply  as  to 
penetrate  its  whole  thickness.  Thus  in  the  Museum  of  St.  Bartholomew's  Hospital 
is  a  specimen  (A  34)  of  a  clavicle  in  which  the  bone  has  given  way  (probably  after 
death)  in  consequence  of  penetrating  ulceration  attributed  to  syphilis.  Spontaneous 
fracture  of  a  long  bone,  however,  from  penetration  by  a  syphilitic  ulcer  is  extremely 
rare;  while  penetration  of  a  flat  bone,  especially  of  the  cranium,  is  still  a  pretty 
frequent  circumstance,  and  used  to  be  an  ordinary  resvilt  of  syphilis.     In  the  greater 

Fig.  53.— Penetrating  Syphilitic  Ulcer.    (Mas sum  of  the  Royal  Colleo^e  of  Surgeons,  No.  636.) 


number  of  such  cases  no  serious  mischief  follows  ;  the  dura  mater  is  exposed  on  the 
separation  of  the  necrosed  central  part  of  the  ulcer,  but  soon  gets  covered  over,  so  that 
its  pulsations  are  no  longer  visible,  and  in  a  little  while  the  gap  will  be  filled  up  by 
fibrous  tissue.  In  rare  cases,  however,  pressure  upon  the  bi-ain  is  produced  either 
by  matter  confined  between  the  skull  and  dura  mater,  or  by  ulceration  laying  open  a 
branch  of  the  middle  meningeal  artery  and  causing  haemorrhage. 

Treatment. — The  treatment  of  constitutional  syphilis  has  been  already  described, 
and  it  has  been  shown  that  at  one  period  or  other  of  the  disease  a  prolonged  and 
sufficient  exhibition  of  mercury  will  be  necessary  for  a  cure.  To  this  general  rule  the 
affections  of  bone  form  no  exception,  for  although  some  of  them  are  usually  found 
accompanied  by  so  profound  a  cachexia,  so  complete  a  prosti-ation  of  the  whole 
system,  that  mercury  is  inadmissible,  it  will  also  be  found  that  such  affections  do  not 
admit  of  cure.  Iodide  of  potassium  often  acts,  however,  upon  the  earlier  affections 
of  the  bone  and  periosteum  like  a  charm,  and  the  symptoms  soon  disappear ;  but 
those  whose  experience  in  the  treatment  of  syphilis  is  most  extensive  '  believe  that 
the  improvement  is  not  pei-manent,  and  that  for  the  entire  eradication  of  the  consti- 
tutional affection  a  mild  but  prolonged  course  of  mercury  (for  which  the  calomel 

^  See  the  essay  on  Syphilis,  and  Parker,  op.  cit.  p.  289. 
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vapour-bath  is  the  most  appropriate  agent)  ouglit  to  be  insisted  on.  The  local 
treatment  of  bone  inflamed  from  syphilis  presents  several  interesting  questions. 
Nodes  will  usually  be  benefitted  by  blisters,  or  if  the  bone  seem  to  be  more  deeply 
aftected,  by  the  persevering  use  of  mercurial  ointment,  strapping  with  the  empl. 
hydr.  cum  ammoniaco,  iodine  paint,  (fee.  But  when  the  pain  in  the  inflamed  bone 
is  constant  and  very  distressing,  it  is  quite  justifiable  to  divide  the  periosteum  by  a 
free  incision ;  and  then,  if  nothing  is  found  to  account  for  the  tension  and  to  hold 
out  a  prospect  of  its  relief,  a  trephine  may  be  applied  to  the  bone  itself,  and  its 
medullary  canal  laid  open.^  If  symptoms  of  cerebral  disturbance  make  their  ap- 
pearance in  the  course  of  ulceration  of  the  cranium,  the  application  of  the  trephine 
has  sometimes  been  successful  in  preserving  life  ;  but,  on  the  other  hand,  it  is  not  to 
be  denied  that  it  has  sometimes  prodixced  or  hastened  death.  The  prpvei-bial  ob- 
scurity of  all  cranial  aftections  ought,  I  think,  to  make  us  cautious  in  adopting  so 
extreme  a  measure  as  trephining  the  skull,  unless  in  a  patient  whose  state  is  other- 
wise evidently  hopeless.  Epileptic  convulsions,  even  with  slight  symptoms  of  para- 
lysis, are  hardly  a  sufficient  indication  for  the  operation ;  but  the  experience  of  Mr. 
H.  Lee  ^  has  shown  that  in  some  cases  the  removal  of  the  diseased  bone  has  been 
followed  by  the  healing  of  ulcers  which  had  previously  been  obstinate  ;  and  it  seems 
that  the  removal  of  the  outer  table  only,  when  it  is  dead,  and  appears  to  be  keeping 
up  irritation,  is  a  safe  practice. 

The  treatment  of  fissures  and  defects  of  the  palate  from  syphilitic  necrosis  will  be 
found  discussed  in  the  essay  on  Diseases  of  the  Mouth. 

Rlteumatic  affections  of  hone. — It  is  extremely  difficult  to  be  certain  of  the 
existence  of  any  specific  affection  of  bone  due  to  the  rheumatic  diathesis.^ 

I  would  not  be  understood,  however,  to  deny  the  existence  of  an  affection  which 
deserves  to  be  called  '  rheumatic  ostitis.'  The  condition  of  the  articulating  extre- 
mities of  the  bones  in  cases  of  osteo-arthritis  is  very  peculiar,  and  can  hardly  be 
explained  by  any  theory  except  that  of  some  constitutional  peculiaiity  in  the  disease, 
since  neither  the  age  of  the  patient  nor  the  mode  of  causation  of  the  malady  offers 
any  constant  features  which  can  account  for  the  singularity  of  the  affection  of  the 
bone.  That  which  is  most  characteristic  in  all  those  cases  which  appear  to  be  rheu- 
matic, is  their  very  slow  course,  and  the  great  length  of  time  during  which  inflam- 
mation may  be  present  without  either  caries  or  necrosis. 

The  chief  features  which  are  distinctive  of  rheumatic  inflammation  of  the  bones 
are,  the  extensive  deposit  of  bone  in  the  fibrous  structures  around,  the  condensation 
and  thinning  of  the  shell  of  the  bone,  the  rarefaction  and  partial  absorption  of  its 
interior,  and  the  consequent  change  of  shape  which  parts  containing  much  cancellous 
tissue,  such  as  the  articular  heads  and  necks  of  long  bones,  suffer.  In  the  articular 
disease  the  new  bone  is  found,  to  a  great  extent,  in  the  ligaments  and  other  tissues 
distinct  from  the  periosteum,  and  thus  forms  what  Dr.  Adams  calls  '  additamentary 
bones,'  which  have  been  so  often  mistaken  for  portions  fractured  off  the  bony 
prominences,  near  which  they  may  be  situated,  and  remaining  ununited.  I  shall 
adduce  some  reasons  for  believing  that  many  of  the  specimens  in  which  portions  of 
bone  have  been  found  near  the  shafts  of  long  bones,  but  movable  upon  them,  and 
which  have  been  thought  to  be  instances  in  which  exostoses  had  been  fractured  at 
their  base,  may  be  of  the  same  nature. 

In  the  Museum  of  the  Royal  College  of  Surgeons,  Sir  J.  Paget  has  classed  some 
specimens  ■*  as  '  rheumatic  ulceration,'  in  which,  along  with  these  appearances  on  the 
shaft  of  the  bone,  ulceration  is  seen  invading  the  newly-formed  periosteal  deposit. 
One  of  these  preparations  will  be  found  represented  in  fig.  54.  In  any  case,  the 
occurrence  of  nodes,  and  more  or  less  of  inflammation  of  the  wall  of  superficial  bones 

^  Parker,  o}).  cit.  p.  283.  -  Proceedings  of  the  Med.-Chir.  Soc.  vol.  iii.  p.  283. 

^  The  disease  now  commonly  called  '  cbronic  rheumatic  arthritis  '  or  '  osteo-arthritis '  is 
regarded  by  some  authors  of  credit  as  originally  a  disease  of  the  bone.     It  is  described  in 
the  essay  on  Diseases  op  the  Joints. 
^  Nos.  626,  627,  627a. 
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Fig.  54. — Rheumatic  Ulceration 
of  Bono.  (Museum  of  the 
Roval  College  of  Surgeons, 
No!  627.) 


in  cases  of  rheumatism,  is  a  sufficiently  probable  eA'ent;  but  it  is  a  complication 
which  must  be  treated  on  general  principles.  The  nodes  do  not  affect  the  limited 
extent  and  rounded  outline  of  those   due  to  syphilis,  but  ai'e  irregular  swellings  of 

the  periosteum,  involving  a  considerable  extent  of 
the  Rurface,  and  probably  some  of  the  thickness  of 
the  bone. 

As  to  the  treatment  of  the  rheumatic  affections 
of  bone,  nothing  need  be  said  here,  since  all  that 
is  necessary  to  add  to  the  general  treatment  of 
ostitis  will  be  found  in  the  essay  on  Diseases  op 
THE  Joints,  to  which  essay  I  must  also  refer  for 
the  affection  of  the  articular  ends  of  the  bones, 
Avhich  has  been  described  by  Charcot  as  occurring 
in  the  course  of  locomotor  ataxy. 

Mollifies  ossitim. — The  peculiar  condition  of  the 
bones  which  is  known  by  the  name  of  mollifies 
ossium,  or  malacosteon,  is  one  which  is  very  rarely 
met  with.  In  the  female  pelvis,  as  a  cause  of 
difficulty  in  parturition,  it  is  less  rare  than  under 
other  circumstances,  and  demands  the  special  at- 
tention of  the  obstetric  surgeon  ;  but  in  this  place 
we  have  only  to  consider  the  disease  in  its  patho- 
logy and  general  surgical  bearings. 

The  pathology  of  mollifies  is  far  from  being 
satisfactorily  established  ;  and  there  can  be  little 
doubt  that  this  has  arisen,  in  great  part  at  any 
rate,  from  the  fact  that  authors  have  confounded 
several  different  conditions  under  the  same  name.  Some,  indeed,  make  no  dis- 
tinction between  mollifies  and  fragilitas  ossium  ;  while  others  regard  mollifies  as 
an  affection  allied  to,  if  not  identical  with,  rickets. 

The  disease  which  appears  best  to  deserve  a  separate  description  under  the  name 
of  mollifies  is  marked  by  the  following  characteristics.  Several  bones  are  usually 
affected  at  the  same  time.  The  portions  of  bone  attacked  are  uniformly  softened 
throughout.  The  disease,  however,  does  not  in  all  cases  attack  either  the  whole 
length  or  the  whole  thickness  of  the  bone ;  and,  if  the  specimen  be  examined  at  an 
early  period,  the  outer  shell  is  often  found  to  retain  its  natui'al  consistence.'  When 
the  whole  bone  is  affected,  it  can  be  readily  bent,  and  resembles,  in  extreme  cases,  as 
Dr.  Ormerod  ^  remarks,  rather  a  portion  of  fatty  matter  enclosed  in  a  case  of  perios- 
teum than  a  bone.  If  the  cancellous  tissue  (in  which  the  disease  appears  to  origi- 
nate) be  examined,  it  is  found  that  the  cells  are  enlarged,  sometimes  to  such  an 
extent  that  the  whole  bone  is  expanded,  and  are  filled  with  a  peculiar  reddish  gela- 
tinifoi'm  matter,  in  which,  on  microscopical  examination,  much  fat  and  oil  can  be 
discovered,  together  with  blood-discs.  Besides  these  (which  are  the  common  pro- 
ducts of  any  degenerative  change),  certain  peculiar  nucleolated  nuclear  bodies  have 
been  described  by  Mr.  Dalrymple.^  Instances  of  bones  affected  with  mollifies  do, 
however,  occur,  in  which  the  amount  of  fat  is  not  greatly  increased.  Thus  in  a 
specimen  in  Guy's  Hospital  Museum  (No.  1004^^),  taken  from  a  case  reported  by 
Mr.  Solly  in  the  '  Med.-Chir.  Trans.,'  vol.  xxvii.,  ib  is  said  that  the  diseased  tissue 
consisted  simply  of  an  organic  matrix,  with  little  earthy  matter,  and  containing 
little  fat.     Cases  like  these  show  that  it  is  impossible  to   describe  mollifies  as  simply 


^  As  in  Dalrymple's  case,  referred  to  below.  ^  Brit.  Med.  Journnl.  Sept.  10,  1859. 

^  Duhlin  Quarterly  Journal,  1846,  p.  85;  see  also  Path.  Soc.  Trans.  1846-7,  p.  148,  and 
Durham,  in  Giiys  Hdfipital  Reports,  Srd  ser.  vol.  x.  It  is  said  that  in  bones  affected  with 
mollifies,  lactic  acid  and  lactates  are  to  he  discovered,  and  that  this  lactic  acid  promotes  the 
solution  and  absorption  of  the  phosphate  of  lime.  The  fact,  however,  appears  doubtful.  See 
Drivon,  Arch.  gen.  di  Med.  1867,  vol.  x.  p.  608. 
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a  fatty  degeneration.  Degeneration  of  some  sort  is,  however,  always  present ;  and, 
as  tliis  advances,  it  involves  the  compact  walls  of  the  bo}ie,  and  tlien  the  disease 
becomes  for  the  first  time  recognisable  by  the  symptoms  which  will  be  immediately 
(described.  At  a  later  period  the  whole  bone  is  found  to  be  involved,  and  becomes  a 
mere  bag  of  soft  matter  enclosed  in  the  periosteum — which,  perhaps,  may  be  some- 
what thickened — but  it  does  not  appear  that  any  further  destruction  of  the  bone 
itself  occurs.  It  is  merely  converted  into  a  soft,  generally  oily,  material,  which 
crumbles  away  on  maceration,  but  which  seems  capable  of  resisting  absorption  for  an 
unlimited  period  during  life. 

The  symptoms  of  mollities  are  sufliciently  striking  in  a  well-marked  case  to 
attract  immediate  notice,  however  obscure  may  be  the  real  nature  of  the  constitu- 
tional aflfection.  The  patients  are  usually  women,  and  repeated  pregnancy  appears 
to  act  as  an  exciting  cause  of  the  disease,  and  to  account  for  the  greater  proportion  of 
females.* 

The  disease  appeal's  to  be,  in  some  cases  at  least,  hereditary.  Thus,  in  the  his- 
tory of  Dr.  Ormerod's  patient,  I'eferred  to  above,  it  is  stated  that  both  the  son  and 
daughter  were  subjects  of  the  same  affection.  Sometimes  pain  is  complained  of  in 
the  affected  bones  for  some  time  before  the  nature  of  the  disease  becomes  manifest ; 
in  other  cases,  however,  the  deformity  induced  by  gradual  softening  of  the  bones  is 
the  first  symptom  noticed.  When  this  softening  has  pi'oceeded  far  enough,  the  bone 
gives  way  gradually,  if  it  has  been  equably  and  thoroughly  softened,  so  as  to  yield, 
and  become  merely  deformed  ;  but  if  the  softening  has  been  confined  to  the  internal 
part  of  the  bone,  and  the  thin  outer  shell  has  been  left  solid,  and  therefore  brittle, 
spontaneous  fracture  (or,  more  correctly  speaking,  fracture  from  very  slight  causes) 
is  liable  to  occur.  In  extreme  cases  of  mollities  the  limbs  become  distorted  in  the 
strangest  way,  so  that  the  thighs  have  been  known  to  bend  till  one  of  the  feet 
touched  the  head  ;  and,  from  the  softening  of  the  vertebral  column  and  bending  of 
the  limbs,  the  stature  is  very  considerably  diminished.  The  constitutional  cachexia 
is  often  not  very  strongly  marked,  and  patients  will  live  in  this  condition  for  an 
indefinite  period,  bedridden  from  the  weakness  of  their  limbs  and  the  loss  of  the  firm 
points  from  and  to  which  the  muscles  act,  but  with  sufficient  mental  and  constitu- 
tional vigour.  The  cause  of  death  appears  generally  to  be  simple  exhaustion,  or 
failure  of  vital  powers,  like  what  takes  place  in  extreme  old  age  (in  fact,  some  of 
these  patients  do  not  die  till  the  extreme  of  life),  or  sometimes  functional  disturbance, 
induced  by  the  altered  relations  of  the  viscera,  and  the  pressure  to  which,  from 
various  causes,  they  are  subjected.  Not  unfi-equently,  however,  the  patient  does  not 
die  of  the  disease  at  all,  but,  having  lived  under  its  influence  for  many  years,  is 
carried  off  by  some  totally  different  complaint. 

It  seems  indubitable  that  in  some  cases  recovery  takes  place.  Out  of  the  14-5  cases 
referred  to  in  Mr.  Durham's  paper,  it  is  said  that  '  obvious  improvement  or  cui-e 
is  stated  to  have  occurred  in  twenty-two ; '  in  eighteen  of  which,  however,  the  oi-igin 
of  the  disease  is  clearly  stated  to  have  been  associated  with  pregnancy  or  with  the 
puerjieral  condition ;  and  the  pelvic  bones  alone,  or  these  and  the  lower  part  of  the 
spine  only,  were  affected. ^  No  doubt  in  such  partial  cases  (and  especially  when  the 
disease  is  referable  to  frequent  pregnancy)  the  prognosis  is  better;  and  I  am  not 
inclined  absolutely  to  dissent  from  Mr.  Durham's  opinion  that  no  case  is  to  be  looked 

^  In  Mr.  Durham's  paper  reference  is  made  to  145  cases.  Of  these  only  13  were  males  and 
132  females ;  and  of  the  latter  91  were  first  affected  during  pregnancy  or  very  shortly  after  child- 
birth. Mr.  Durham's  figures  would  lead  to  the  conclusion  that  the  disease  usually  commences 
between  25  and  35  years  of  age.  This  no  doubt  depends  on  the  large  number  of  parturient 
woman  included  in  his  table.  In  cases  not  connected  with  pregnancy,  the  disease  usually,  I 
believe,  begins  in  advanced  life.  Dr.  Rehn  of  Frankfort  exhibited  to  the  International 
Medical  Congress  a  well-marked  specimen  of  mollities  (clearly  not  rickets)  in  a  child  under 
two  years  of  age.     (Trans,  of  International  Congress,  1881,  Diseases  of  Children,  p.  59.) 

2  The  most  remarkable  case  of  recovery  is  one  of  those  recorded  by  Beylard,  Du 
Rachitis,  Sec,  pp.  266-74,  in  which  the  person  affected  managed  by  gradual  extension  to 
increase  her  stature  by  half  a  metre,  i.e.  more  than  eiofhteen  inches,  from  what  it  was  at  the 
period  of  the  greatest  curvature  of  the  spine.  The  duration  of  the  case  had  been  at  that  tiaie 
about  twenty  years,  and  the  patient  was  in  good  health,  though  deformed. 
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on  as  entirely  hopeless  so  long  as  '  the  walls  of  the  thorax  are  sufficiently  firm  for 
the  purposes  of  respiration,  and  the  bones  of  the  spinal  column  are  prevented  from 
injuring  the  most  vital  parts  of  the  cord.' 

With  these  symptoms  it  is  not  surprising  that  this  disease  should  have  been 
claimed  as  merely  a  rarer  form  of  several  better- known  affections  of  bone,  to  all  of 
which  it  bears  some  resemblance,  however  little  they  may  seem  to  bear  to  each  other. 
Some  authors  ^  consider  mollities  to  be  merely  fatty  degenei-ation.  or  atrophy  of  bone ; 
others  regard  it  as  rickets  attacking  the  adult ;  while  many  class  it  with  cancer. 
Now  each  of  these  opinions  has  a  basis  of  probability,  and  it  is  very  possible  that 
many  of  the  cases  of  so-called  mollities  might  with  great  propriety  have  been  en- 
titled '  atrophy '  of  the  bone.  Of  this  Mr.  Curling's  case  appears  to  have  been  a 
good  instance ;  and  the  difficulty  which  some  authors  have  expressed  in  distinguishing 
between  mollities  and  fragilitas  ossium  ^  appears  to  have  arisen  from  their  having 
compared  together  cases  in  which  there  was  no  real  difference,  and  where  the  name 
mollities  had  been  given  to  simple  atrophy. 

The  connection  between  rickets  and  mollities  appears,  at  first  sight,  a  very  close 
one,  on  account  of  the  bending  of  the  bones,  and  liability  to  fracture  fi-om  slight 
causes,  which  characterise  both.  Some  patients,  also  affected  with  undoubted  mol- 
lities, have  suffered  in  their  youth  from  rickets.^  Still,  if  we  consider  the  question 
attentively,  the  differences  between  the  two  affections  far  exceed  their  resemblances. 
Rickets  is  an  affection  of  early  life,  closely  allied  to  scrofula  in  its  causation  and  in 
its  cure ;  it  is  peculiarly  amenable  to  treatment ;  and  under  favourable  circumstances 
the  constitutional  cachexia,  Avhich  is  its  essence,  readily  disappears  as  the  child 
grows.  Mollities  hardly  ever  makes  its  first  appearance  till  middle  life ;  and,  even  in 
those  cases  where  the  patient  has  been  rickety,  not  till  long  after  the  cachexia  of 
that  disease  has  subsided ;  it  shows  no  alliance  with  scrofula,  and  is  rarely  amenable 
either  to  the  remedies  for  that  disease,  or,  as  far  as  is  known,  to  any  other  remedies, 
but  pursues  its  career  steadily,  unaffected  for  good  by  any  medical  treatment. 

In  the  latter  particular,  as  in  several  of  its  other  features,  it  bears  a  far  stronger 
resemblance  to  cancer.  In  fact,  there  can  be  little  hesitation  in  classing  some  spe- 
cimens preserved  in  museums  as  mollities  under  the  head  of  diffused  cancer ;  and 
conversely,  in  recorded  cases  of  cancer,  some  of  the  bones  have  been  found  in  a  state 
closely  resembling,  if  not  identical  with,  mollities. 

Thus  iu  a  case  of  secondary  cancer  in  the  spine  and  other  parts,  after  removal  of  scirrbus 
of  the  breast,  related  hj  Mr.  Oaesar  Hawkins,*  it  is  noted  that '  the  centre  of  the  neck  appeared 
a  little  sunk  forward,  as  if  the  upper  vertehree  had  been  depressed  in  that  position  ; '  and  the 
anatomy  of  the  affected  hone  is  thus  described  :  '  The  body  of  the  fifth  cervical  vertebra  was 
very  irregular  on  its  surface,  and  was  softened  throughout,  with  much  enlargement  of  the 
cells  of  the  cancelli,  which  were  filled  with  a  sanguineous  pulpy  fluid;  the  two  adjoining 
vertebrae  showed  a  lesser  degree  of  the  same  morbid  structure.' 

But,  allowing  that  many  of  the  recorded  cases  of  mollities  may  be  referred  to 
simple  atrophy,  and  some  of  the  others  to  cancer,  there  can  still  be  no  doubt  of  the 
existence  of  an  independent  disease  to  which  that  name  is  peculiarly  appropriate. 

In  one  sense,  indeed,  all  cases  of  mollities  may  be  said  to  be  cases  of  atrophj-, 
for  the  bony  matter  is  greatly  diminished,  or  even  quite  absorbed  ;  but  this  proceeds, 
not  from  a  deficiency  of  nutrition — in  fact,  the  blood-supply  appears  at  first,  at  any 
rate,  excessive — but,  from  some  error  of  nutrition,  the  nature  of  which  is  as  yet 
unknown.  Some  pathologists  have  tried  to  connect  it  with  an  excess  of  lactic  acid, 
which,  circulating  through  the  bone,  produces  disintegration  of  its  lime-salts.    Others 

^  See  Mr.  Curling's  paper  in  Med.-Ckir.  Trans,  vol.  xx.  p.  356. 

'^  It  would  be  well  if  the  term  fragilitas  ossium  were  allowed  to  become  obsolete,  since  it 
only  describes  a  symptom  common  to  several  affections. 

*  This  was  the  case  with  Dr.  Ormerod's  patient  above  referred  to. 

*  Med.-Chir.  Trans,  vol.  xxiv.  p.  45.  See  also  a  case  of  cancer  of  the  hones  after  scirrbus 
of  the  breast,  described  by  the  author  in  Path.  Soc.  Trans,  vol.  xi.  p.  219,  in  which  some  of 
the  ribs  were  perfectly  flexible.  In  examining  a  case  of  well-marked  cancer  of  the  pelvis,  I 
have  found  a  condition  of  the  innominate  bone  bearing  an  almost  equall}''  close  resemblance  to 
mollities. 
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refer  it  to  an  excessive  demand  for  lime-salts  during  pregnancy,  in  order  to  form  the 
skeleton  of  the  foetus.  Dr.  Bence  Jones  ^  tried  to  co<  nect  it  with  a  supposed  loss  of 
a  peculiar  albuminoid  product  through  the  kidneys  ;  but  none  of  these  explanations 
can  at  present  be  accepted.  The  alleged  excess  of  lactic  acid  is  quite  unproved. 
The  second  explanation  is  very  difl&cult  in  itself  to  accept,  and  is  inconsistent  with 
the  fact  that  the  disease  occurs  in  males  and  in  women  who  have  never  been  preg- 
nant; and  subsequent  observers  have  not  been  able  to  verify  Dr.  Bence  Jones's 
observation.  Mr.  Durham  says,  however,  that  in  every  case  known  to  him  the 
history  proves  the  existence  of  some  influence,  or  combination  of  influences,  capable 
of  pi'oducing  great  general  depression  of  the  nervous  system.  A  case  reported  in 
Charcot's  lectures,  as  spontaneous  fracture  depending  on  disease  of  the  spinal  cord,^ 
bears  a  great  resemblance  to  some  of  the  published  cases  of  mollities. 

The  treatment  must  be  directed  to  supporting  the  patient's  strength,  giving  good 
food,  attending  to  the  digestion,  administering  cod-liver  oil,  quinine  and  iron,  and 
rectifying  as  far  as  possible  any  malposition  of  the  limbs.  The  fractures  which 
occur  in  mollities  are  not  usually  insusceptible  of  union. 

The  more  advanced  cases  are  hardly  subjects  for  treatment,  since  the  disease  in 
the  bones  and  the  distortion  of  the  limbs  has  advanced  to  an  unmanageable  extent 
before  the  patient  is  seen ;  and  it  would  be  scarcely  desirable,  even  if  it  were  pos- 
sible, to  protract  the  eoui'se  of  a  painless  but  inevitable  decay. 

Malignant  tumours.  Cancer  or  Sarcoma. — That  most  of  the  soft  tumours  of 
bone  are  highly  malignant  is  unfortunately  too  true  to  be  for  a  moment  disputed  ; 
and,  although  the  nomenclature  of  these  tumours,  now  in  common  use,  has  changed 
since  the  general  acceptance  of  the  theories  of  German  pathologists  about  the  differ- 
ence between  sarcoma  and  carcinoma,  yet  the  surgical  indications  remain  the  same, 
and  the  I'esult  of  surgical  treatment  has  not  hitherto,  I  fear,  greatly  improved,  I 
trust,  however,  that  we  may  hope  in  the  future  for  some  improvement  in  the  ulti- 
mate results  of  operations,  from  the  more  careful  and  extended  study  of  such  diseases 
which  has  been  lately  undertaken,  and  from  the  increased  precision  in  diagnosis 
which  certainly  seems  to  have  been  attained. 

In  the  last  edition  of  this  work  such  tumours  were  divided  into  cancers  or  ma- 
lignant, and  myeloid  or  non-malignant ;  with  the  reservation,  however,  that  myeloid 
tumours  sometimes  pi-ove  malignant,  and  that,  in  some  cases  diagnosed  as  cancerous, 
amputation  is  permanently  successful.  This  classification  rested  on  purely  clinical 
gi'ounds.  The  new  classification  professes  to  be  strictly  anatomical ;  but  it  may  be 
questioned  whether  it  really  is  so,  for  it  is  largely  influenced  (to  say  the  least)  by  the 
theory  of  Waldeyer,  that  carcinoma  is  derived  from  epithelial  structures  only — a 
theory  of  which  no  satisfactory  anatomical  proof  has  as  yet  been  given.  Conse- 
quently, as  there  is  assumed^  to  be  no  epithelium  in  the  bones,  it  follows  by  an  easy 
process  of  reasoning  that  there  can  be  no  car-cinoma  in  the  bones,  and  that  all  soft 
tumours  of  bone  must  be  sarcomatous.  I  must  not  spend  time  here  on  matters  of 
pure  speculation.  All  I  need  say  is  that  many  of  the  tumours  classed  as  '  round- 
celled  sarcoma '  seem  to  me  anatomically  indistingviishable  from  carcinoma,  and  that 
they  have  every  clinical  character  which  pertains  to  cases  of  '  cancer,'  however  we 
define  that  term ;  for  they  sometimes  affect  the  bones  in  numerous  parts  simulta- 
neously,'' spread  rapidly  from  the  bone  to  the  neighbouring  soft  parts,  affect  the 
glands,  reappear  in  the  most  remote  and  diverse  parts  of  the  body,  and  destroy  life 
rapidly,  whether  they  are  removed  or  not,  and  however  freely  the  parts  may  have 
been  removed. 

The  soft  rapidly-growing  tumours  of  bone  are  now  usually  described  as — 1.  mye- 
loid or  giant-celled  sarcoma ;   2.   spindle-celled  sarcoma ;   3,  round-celled  sarcoma  ; 

^  Phil.  Trans,  vol.  Ixvi.  p.  55.  ^  New  Si/d.  Soo.  Trans,  vol.  ii.  App.  i. 

^  I  say  this  is  an  assumption,  since  the  vascular  endothelium  may  be  considered  epithelial. 

■*  A  beautiful  drawing  in  the  Museum  of  St.  George's  Hospital,  shows  separate  nodules  of 
what  I  should  call  ^soft  cancer,'  or  whatothei-s  would  call  'round-celled  sarcoma,'  affecting  the 
femur,  tibia  and  patella,  and  rapidly  invading  the  parts  around  the  bones.     Ser.  xxi.  No.  29. 


316  DISEASES   OF   THE   BONES. 

and,  4.  osteoid  sarcoma ;  for  which  latter  term,  however,  numerous  synonyms  are  in 
use.  A  further  division  is^  in  each  case,  into  (a)  periosteal,  and  (b)  interstitial  or 
central. 

The  bone  in  the  Beighbourhood   of  the  cancerous  deposit  is  often   thickened,  ^ 
sometimes  to  an  extent  that  can  be  appreciated  by  external  examination. 

1.  Myeloid  tumour  usually  occupies  the  joint  ends  of  the  long  bones, ^  or  springs 
from  the  ]3eriosteum  of  the  alveolar  cavities  in  the  jaws  (myeloid  epulis)  ;  but  it  is 
also  found  in  other  parts  of  the  osseous  system.  Its  minute  anatomy  has  been 
described  in  the  essay  on  Tumoors.  It  forms  a  soft  swelling,  growing  steadily, 
though  not  in  general  so  rapidly  as  the  tumours  to  be  presently  mentioned,  often 
pulsating,^  seldom  spreading  to  the  neighbouring  structures  or  to  the  lymphatic 
glands,  or  infiltrating  the  medullary  canal  to  any  great  extent,  though  to  all  these 
statements  there  are  exceptions.  The  disease  is  undoubtedly  in  some  cases  malig- 
nant, i.e.  liable  to  recur  after  removal,  or  even  after  amputation  far  away  from  the 
t«mour ;  while  in  others  recovery  after  removal  is  permanent.  It  is  difficult  to 
speak  with  confidence  as  to  the  prospect  of  recurrence,  since  it  is  difficult  to  obtain 
full  and  complete  histories  of  patients  who  recover  after  amputation.  Dr.  Gross 
calculates  that  nearly  a  quarter  (22'72  per  cent.)  of  all  his  cases  of  myeloid  tumour 
of  the  long  bones  have  run  a  malignant  course,  the  recurrence  being  not  only  local, 
or  in  the  stump,  but  also  general,  and  almost  always  in  the  lungs.  The  same  ob- 
server believes  that  the  presence  of  osteoid,  or  chondroid,  formations  in  a  myeloid 
tumour  is  of  serious  import  as  to  its  malignancy ;  that  is  to  say,  that  the  malignancy 
of  a  myeloid  tumour  may  be  regarded  as  due,  at  least  in  gi'eat  part,  to  the  presence 
of  such  deposits.  Myeloid  tumours  sometimes  undergo  cystic  degeneration  (*  myelo- 
cystic  tumours ' — Gray  "*),  and  they  usually  present  in  some  parts  a  variable  amount 
of  fatty  degeneration. 

2,  3.  Excluding  what  used  to  be  called  '  osteoid  cancer,'  the  other  rapidly  grow- 
ing tumours  of  bone  are  classified  by  those  who  regard  all  these  growths  as  sarcomata 
with  the  *  spindle-celled  '  and  the  '  round-celled,'  the  former  being  the  tumours  ori- 
ginally described  by  Leljei-t  and  Paget  as  '  fibroplastic '  or  '  recurrent  fibroid,'  and 
the  latter  those  which  are  otherwise  (and  in  many  cases  better,  in  my  opinion,) 
denominated  '  encephaloid  cancer.'  Both  kinds  grow  either  centrally  or  subperios- 
teally.  Both  are  usually  malignant,  especially  the  latter,  which  is  regarded  as  a 
form  of  cancer  by  observers  so  eminent  as  Paget,  Pindfleisch,  and  Coi-nil  et  Panvier.^ 

4.  The  osteoid  or  calcifying,  or  partly  ossifying  malignant  tumours,  form  a  class 
which  it  is  very  difficult  indeed  tt)  separate  accurately  from  the  others — if,  indeed, 
there  be  any  radical  difference.     The  chief  reason  for  classifying  these  tumours  by 

•  Paget,  Surg.  PafJi.  vol.  ii.  p.  362,  ed.  185.3  ;  Path.  Son.  Trans,  vol.  x.  p.  249. 

^  Of  seventy  recorded  examples  of  myeloid  tumour  of  the  long  bones,  according  to  Dr.  S. 
W.  Gross  {Amer.  Journ.  of  Med.  Science,  July  and  Oct.  1879),  only  four  sprang  from  the 
diapbysis.  In  the  long  bones  the  myeloid  tumoixrs  are  generally  central,  i.e.  arising  from  the 
medullary  tissue. 

^  In  Dr.  Gross's  collection  of  cases  above  referred  to,  pulsation  was  noticed  in  one-fifth  of 
the  myeloid  tumours  of  the  long  bones. 

*  Med.-Chir.  Trans,  vol.  xxxix. 

^  Dr.  Gross  divides  the  round-celled  sarcomata  into  alveolar,  lympliadenoid,  and  granu- 
lation-like or  hfematoid,  and  he  gives  the  following  as  the  diiferences  between  the  alveolar 
form  and  carcinoma.  '  The  points  of  distinction  are,  first,  that  the  cells  are  intimately  con- 
nected with  the  walls  of  the  alveoli  or  the  vessels  which  form  the  alveoli;  secondly,  that,  by 
pencilling,  an  intercellular  substance,  like  that  met  with  in  the  lymphadenoid  form  of  tumour, 
is  disclosed,  the  fibres  of  which  arise  from  the  coarser  trabeculfe  which  separate  the  tissue 
into  groups  of  cells;  and,  thirdly,  that  the  cells  are  pretty  uniform  in  shape  and  size,  being 
round  and  oval,  and  about  the  dimensions  of  a  white  blood  corpuscle.  In  carcinoma,  the 
cells  are  of  an  epithelial  type,  loosely  heaped  in  the  loculi,  without  the  intervention  of  inter- 
cellular substance,  and  polymorphous,  and  vai'y  greatly  in  size.  In  other  words,  in  alveolar 
sarcoma  the  stroma  and  cells  are  intimately  interwoven  into  a  single  tissue,  whereas  in 
carcinoma,  the  colls  and  stroma  are  eas'ly  separable  into  two  distinct  tissues.'  I  should 
observe  that  these  minute  microscopical  diflerences  are  in  the  highest  degree  uncertain  ;  and 
would  probably  be  very  differently  estimated  by  equally  skilled  observers,  if  unfettered  by  a 
previous  theory.  They  certainly  appear  too  weak  to  prove  the  permanent  foundation  of  a 
surgical  classification. 
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themselves  as  '  osteoid  cancer '  (a  classification  which  I  still  think  better  than  the 
one  now  in  vogue)  is  the  singular  circumstance  that  osteoid  or  chondroid  deposit 
not  unfrequently  occuis  in  the  glands  and  the  viscera,  and  that  the  disease  may 
recur  as  a  chondroid  or  osteoid  tumour  in  the  viscera,  even  in  cases  where  there  is 
no  local  recurrence.  Possibly  in  some  cases  the  formation  of  bone,  or  some  imper- 
fect resemblance  of  bone,  in  these  tumours  is  primary  ;  but  in  most  cases  it  seems  as 
if  the  tissue  of  a  soft  tumour  were  invaded  by  calcification  or  ossification.  The 
nomenclature  of  these  osteoid  tumours  must  of  course  depend  on  that  of  the  soft 
tumours,  of  which  there  are  confessedly  a  variety.  If  all  the  malignant  tumours  of 
hone  are  to  be  called  sarcomata,  the  osteoid  must  bear  the  same  qualification,  absurd 
as  the  term  seems.  But  the  arrangement  is  a  highly  unsatisfactory  one,  for,  except 
in  the  anatomical  analogy  which  exists  between  bone  and  other  connective  tissues, 
these  tumours  present  none  of  the  features  which  were  originally  described  as  cha- 
racteristic of  sarcoma,  for  they  are  usually  highly  mahgnant,  and  recur,  not  locally, 
but  in  remote  parts ;  and  they  invade  the  lymphatic  glands,  often  at  an  early  period 
of  the  disease.  But  in  striking  contrast  to  these  very  malignant  osteoid  tumours, 
which  I  would  still  call  osteoid  '  cancers,'  there  are  others  which  are  only  locally 
malignant — i.e.  recurrent — which  do  not  threaten  life  unless  by  their  pi'essure,  and 
which  in  all  clinical  respects  bear  the  strongest  analogy  to  the  '  i-ecun-ent  fibroid ' 
tumours  of  Lebert  and  Paget.  Such  cases  I  would  class  apxrt  from  the  cancerous 
tumours  by  some  such  term  as  '  difiilised  bony '  or  '  recurrent  osteoid  '  tvimoui's  ;  and 
they  will  be  found  described  in  the  sequel  with  exostoses. 

Fig.  55. — Melanotic  Cancer  infiltratinof  the  cancellous  interior  of  the  shafts  of  the  lonfr  hones. 
From  a  preparation  (Series  ii.  No.  234)  presented  to  the  Museum  of  St,  George's  Hospital 
by  Mr.  Campbell  De  Morgan, 


Sections  of  the  humerus  :—a,  a  section  taken  somewhat  parallel  to  the  axis  of  the  bone  through  its  caiicellorus  portion, 
showing  the  uniform  infiltration  of  the  cells  with  melanotic  matter,  b,  a  transverse  section.  The  cortex  of  the 
bone  is  seen  to  be  quite  free  in  this  section,  but  at  other  parts  a  few  points  of  melanotic  deposit  were  met  with. 
The  preparation  was  taken  from  the  body  of  a  woman  who  had  been  operated  npon  for  the  removal  of  a  melanotic 
tumour.  The  disease  returned  in  various  parts  of  the  body.  Tlie  whole  skin  resembled  that  of  a  person  who  had 
long  taken  nitrate  of  silver,  and  melanotic  matter  was  found  both  in  the  rete  mucosum  and  in  the  derma.  There 
was  also  extensive  deposit  in  many  of  the  internal  organs. 

In  exceptional  cases  deposits  are  found  in  the  bones  secondary  to  carcinoma 
elsewhere  which  can  hardly  be  regarded  as  othei-wise  than  carcinomatous.  Thus, 
after  scirrhus  of  the  breast,  I  have  seen  deposits  in  various  bones  which  could 
hardly  be  regarded  as  otherwise  than  scirrhous.^  These  deposits  were  in  the  form 
of  small  irregvilar  lumps,  creaking  under  the  knife,  emitting  a  very  scanty  juice,  and 
presenting  under  the  microscope,  besides  a  good  deal  of  common  fibrous  tissue,  only 
small  nuclear  bodies,  and  those  in  no  very  lai'ge  proportion.  They  bore  a  sufiiciently 
close  resemblance  to  scirrhus  in  other  parts  to  deserve  the  same  name,  more  especially 
as  they  were  only  another  product  of  the  selfsame  disease.  Epithelial  cancer  attacks 
bones  usually  in  the  course  of  a  cancerous  ulceration  of  the  soft  parts  which  cover 
them,  but  scattered  instances  of  its  occvirrence  as  a  primary  disease  are  on  record. 
Thus  in  the  '  Path.  Soc.  Transactions,'  ix.  358  will  be  found  a  description  of  this 
disease  in  the  base  of  the  skull.  It  presented  the  appearance  of  a  mass  of  fibroid 
tissue,  the  meshes  of  which  were  filled  with  a  yellow  opaque  and  thick  material,  which 
could  be  sqfieezed  out  in  the  form  of  commedones,  and  consisted  of  a  mass  of  epithelial 
scales.     But  these  cases  are  of  too  rare  occurrence  to  have  much  practical  import- 

1  Path.  Trans,  xi.  219. 
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ance  ;  nor  in  the  few  scattered  cases  of  colloid  disease  aflfecting  bones  with  which  I  am 
acquainted  is  there  anything  to  throw  light  on  the  conti-oversy  as  to  the  malignant 
or  non-malignant  natui'e  of  that  affection.  Melanosis  affects  bones  very  rarely,  and 
probably  is  always  a  secondary  formation;  as  in  the  case  which  has  furnished  fig.  55. 

lb  seems  to  result  from  this  that  our  means  of  classifying  the  soft  and  rapidly 
growing  tumours  of  bone  for  any  useful  surgical  purpose  are  as  yet  very  inadequate. 
It  matters  little  whether  we  call  a  tumour  by  one  name  or  another,  or  entertain  one 
or  another  theory  about  the  tissue  in  which  it  originates,  so  long  as  we  are  obliged 
to  confess  that  we  have  no  resource  exce23t  immediate  amputation,  and .  even  then 
can  form  no  definite  idea  of  the  patient's  prospects  after  the  operation. 

The  rules,  however,  for  diagnosing  these  tumours  have  undoubtedly  acquired 
some  increased  pi-ecision  in  this  search  after  classification,  In  the  first  place,  there 
may  be  some  difficulty  in  diagnosing  a  soft  tumour  in  its  early  stage  from  an  abscess. 
The  question  occurs  only,  as  far  as  I  have  seen,  in  the  neighbourhood  of  a  joint ; 
where  also  the  doubt  sometimes  is,  whether  the  swelling  is  not  due  to  thickening  of 
the  synovial  membrane.  Generally  speaking,  however,  the  soft  tumour  is  limited  to 
one  portion  of  the  circumference  of  the  bone,  while  disease  of  the  synovial  membrane 
would  involve  the  whole  circumference,  although  not  necessarily  equally  prominent 
over  the  whole.  Further,  the  chronic  thickening  of  the  synovial  membrane  will 
have  been  preceded  by  a  long  course  of  symj)toms  of  disease  in  the  joint,  and  these 
symptoms  will  probably  have  been  more  acute  at  some  previous  time  ;  while  the 
tumour  will  have  commenced  much  more  recently,  at  first  without  any  symptoms, 
and  the  symptoms  will  have  been  moi'e  marked  as  the  tumour  got  larger.  Limited 
abscesses,  also,  in  the  thickness  of  the  swelling,  are  common  in  the  chronic  synovial 
disease,  while  abscess  is  a  rare  complication  in  the  course  of  a  tumour,  and  then 
forms  external  to  it  and  singly. 

The  following  instance  of  the  occurreuce  of  abscess  around  a  rapidly  growing  tumour 
will  illustrate  the  difficulty  of  the  diagnosis  in  such  a  case.  A  young  woman  was  admitted 
into  St.  George's  Hospital  under  the  care  of  Mr.  Caesar  Hawkins,  complaining  of  pain  near 
the  ankle ;  no  diseased  appearance  then  existed.  Soon,  however,  a  soft  swelling  made  its 
appearance,  fluctuation  was  detected,  and  an  incision  behind  the  internal  malleolus  gave  exit 
to  pus  mixed  with  blood,  and  exposed  a  cavity  which  appeared  to  be  that  of  an  ordinary  abscess. 
.After  a  few  days  arterial  haemorrhage  came  on,  and  soon  became  imcontrollable.  Pulsation 
also  became  evident  in  the  swelling.  The  incision  was  extended,  and  several  pieces  of  soft, 
breaking-down  tissue  escaped  ;  the  finger  passed  into  a  mass  of  fungous  matter  springing 
from  the  os  calcis.  After  amputation  the  disease  was  seen  to  be  a  soft  tumour,  about  the 
size  of  a  walnut,  connected  by  a  broad  base  to  the  calcaneum,  and  surrounding  the  posterior 
tibial  vessels.     The  artery  showed  a  small  perforation. 

It  is  seldom,  however,  that  such  difficulty  is  experienced  as  in  this  case  in  forming 
the  diagnosis  ;  and  if  from  the  ambiguity  of  the  symptoms,  and  the  thickness  or 
tension  of  the  soft  parts  over  the  swelling,  doubt  is  felt  as  to  the  presence  of  a  soft 
solid  or  a  collection  of  fluid,  the  introduction  of  a  grooved  needle  will  in  most  cases 
decide  the  question.  Usually  the  lobulated  surface  of  the  tumour,  and  the  healthy 
and  uninfiamed  state  of  its  coverings,  suffice  to  distinguish  it  from  an  abscess.  The 
diagnosis  between  a  large  deposit  from  periostitis  and  the  early  stage  of  a  malignant 
tumour  depends  chiefly  on  the  more  limited  extent  of  the  tumour,  and  its  more 
rapid  growth ;  but  it  is  not  always  easy  at  flrst,  and  thus  requires  some  watching  of 
the  case,  and  the  trial  of  a  course  of  iodide  of  potassium  or  mercuiy.  Mr.  Morrant 
Baker's  case,  referred  to  on  p.  297,  will  show  the  possibility,  even  with  all  due  care, 
of  mistaking  the  results  of  common  inflammation  for  those  of  malignant  disease. 

In  the  early  stages  of  soft  tumours  which  pulsate  there  is  often  a  question  as  to 
whether  the  disease  is  aneui'ismal  or  no ;  but  on  this  head  I  think  it  better  to  refer 
to  the  essay  on  Aneurism. 

Having  settled  the  diagnosis  so  far  as  to  determine  that  the  tumour  is  one  of  the 
so-called  sarcomata,  its  position  and  nature  may  usually  be  inferred  with  tolerable 
accuracy.  With  regard  to  the  central  or  peripheral  origin  of  the  growth  :  a  tumour 
may  be  regarded  as  central  when  its  apjjearance  is  preceded  by  a  constant  aching 
pain   in   the  spot  where  it   afterwards  pi-esents  itself;  which  pain  disappeai's  or  is 
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much  mitigated  as  soon  as  a  soft  spot  in  the  bone  marks  the  issue  of  the  tumour 
through  its  case  of  bone  and  periosteum,  and  this  inference  is  converted  into  a  cer- 
tainty if  the  bone  suddenly  gives  way.'  If  the  tumour  pulsates,  it  is  probably 
myeloid,  though  it  may  be  round-celled.  If  it  occurs  near  an  epiphysis,  the  chances 
are  that  it  is  the  former  ;  if  in  the  shaft,  probably  the  latter. 

On  the  other  hand,  a  tumour  which  grows  like  a  large  ferule  around  the  bone, 
unaccompanied  by  pulsation,  and  with  no  tendency  to  fracture,  and  in  which  the 
pain  is  constant,  though  not  usually  excessive,  may  be  assumed  to  be  periosteal.  If 
its  rate  of  growth  is  rapid,  and  if  the  glands  ai-e  infected,  or  the  tumour  is  covered 
with  large  veins,  or  any  other  striking  featui-e  of  malignancy  is  displayed,  it  will  be 
of  the  round-celled  (cancerous"?)  variety — otherwise  myeloid  or  spindle-celled — the 
former  more  probably  if  near  the  head  of  the  bone. 

Osteoid  deposit  to  any  gi-eat  extent  is  certainly  a  very  unfavourable  feature,  and 
especially  so  if  the  glands  are  of  bony  hardness.  There  is  usually  no  difficulty  in 
distinguishing  between  a  malignant  osteoid  or  chondi'oid  growth  and  a  common 
enchondi'oma,  from  the  slow  pi'ogress,  jiainlessness,  bossy  surface,  and  absence  of  all 
serious  symptoms  in  the  latter,  as  coutiusted  with  the  distinctly  cancerous  history 
and  course  of  the  former. 

Treatmeiit.^The  diagnosis  being  established,  there  is  no  doubt  that  amputation 
should  be  urged  in  all  cases  where  the  long  bones  are  aifected,  except  those  in  which 
there  are  ah'eady  symptoms  of  general  infection,  such  as  unmistakable  deposit  in 
the  glands — not  merely  enlargement  which  may  be  due  to  irritation— constant  hacking 
cough  and  blood-spitting,  enlai-gement  of  the  liver  or  any  other  symptom  of  visceral 
deposit.  Whether  it  is  in  all  cases  necessary  to  amputate  above  the  head  of  the 
affected  bone  is  doubtful.  My  own  impression  is  that,  provided '  amputation  is  done 
at  a  level  considerably  aliove  the  affected  part,^  it  is  not  necessary  to  remove  the 
Avhole  bone.  This  is  illustrated  by  a  case  published  by  me  in  the  '  British  Medical 
Journal,'  July  17,  1880,  where  the  thigh  had  been  amputated  eight  years  previously 
for  a  rapidly-gi-owing  periosteal  tumour  of  the  femur,  pronounced  to  be  medullary 
cancer,  and  in  which  there  was  some  enlargement  of  the  inguinal  glands  on  both 
sides.  The  patient  was  (and  is)  in  perfect  health.  I  have  met  with  other  similar 
cases,  so  that  in  tumours  of  the  lower  end  of  the  femur,  I  should  be  disposed  to 
amputate  below  the  hip  ;  though  where  the  tibia,  or  fibula,  or  bones  of  the  forearm 
are  the  seat  of  the  disease,  as  there  is  little  extra  risk  in  amputating  above  the  joint, 
that  course  is  the  wiser.  The  malignant  tumours  of  the  humerus  which  I  have  met 
with  have  been  seated  so  high  on  the  bone  as  to  necessitate  amputation  at  the 
shoulder ;  but,  if  seated  low  down,  I  do  not  see  why  they  should  not  be  treated  by 
amputation  through  the  shaft  of  the  bone. 

In  the  long  bones  I  should  earnestly  dissuade  either  the  resection  of  the  portion 
of  bone  affected  or  the  enucleation  of  the  tumour.^  I  had  reason  to  regret 
having  a  short  time  ago,  in  deference  to  the  wishes  of  the  patient,  enucleated  a 
myeloid  tumour  of  the  tibia,  instead  of  performing  amputation.  Abscess  spread  into 
the  knee-joint,  and  compelled  amputation  when  the  patient  was  too  weak  to  rally 
from  it.  But  where  amputation  is  impossible,  the  attempt  ought  doubtless  to  be 
made — the  bone  being,  if  j)ossible,  fx'eely  resected  at  a  distance  from  the  morbid 
growth.  Where  this  cannot  be  done,  the  tumour  must  be  completely  enucleated 
and  the  bleeding  stanched  with  the  actual  cautery,  any  fresh  outgrowths  being 
treated  in  the  same  way. 

^  Such  spontaneous  fractures  are  not  insusceptible  of  union.  Numerous  instances  are  now 
on  record.     See  the  case  above  referred  to,  in  Path.  Trans,  xi.  219. 

-  This  is  undoubtedly  necessary,  especially  if  the  tumour  be  central.  In  a  man  who  was 
under  my  care  some  time  ago  with  a  central  tumour  of  this  nature  presentinp-  in  the  upper 
third  of  the  thigh,  we  found  after  amputation  at  the  hip,  that  the  medullary  tissue  was  invaded 
by  the  growth  as  high  as  the  neck  of  the  bone. 

*  I  am  aware  that  cases  have  occurred  in  which  the  shaft  of  the  afiected  bone  has  been 
resected  with  success  for  myeloid  tumour.  (See  Gross,  op,  cit.  pp..  49,  56),  I  would  not 
refuse  to  follow  such  a  course  in  an  otherwise  favourable  case,  if  the  patient  declined  ampu- 
tation, but  I  should  think  it  dangerous. 
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Osteo-aneiirism. — Ever  since  the  days  of  Breschet,  pulsatile  tumours  of  bone  have 
been  described  as  osteo-aneurism,  by  which  is  intended  expansions  of  the  wall  of  the 
bone  by  capillaries  sufficiently  enlarged  to  pulsate,  as  such  enlarged  vessels  do  in 
aneurism  by  anastomosis  in  the  soft  parts.  There  can  be  no  doubt  that  the  great 
majority  at  any  rate,  if  not  all  the  cases,  described  under  this  head  by  the  older 
surgeons  were  myeloid  or  other  soft  tumours  in  which,  as  we  have  seen,  pulsation 
is  often  an  early  symptom,  before  the  solid  matter  has  attained  any  large  size. 
Whether  all  of  them  are  of  this  nature  must  be  left  to  the  reader's  judgment.  Many 
good  sui'geons  think  so,  including  the  most  recent  writer  on  the  subject  whom  I 
have  met  with.' 

The  only  two  cases  as  far  as  I  am  aware  which  could  at  all  support  the  view  that  pulsatinrr 
tumours  of  bone  occur,  which  are  not  sarcomatous  or  carcinomatous,  but  mere  dilatations  of 
the  vessels  of  the  bone,  are  the  following.  The  first  was  published  by  Dr.  Mapother  in  the 
Dublin  Med.  Press,  February  4,  1863,  p.  105.  In  this  case  there  was  a  pulsating  tumour  of 
small  size  situated  on  the  tibia,  accompanied  by  a  distinct  thrill  and  slight  bruit ;  but 
without  any  indication  of  disease  in  other  parts  of  the  osseous  system  or  in  the  body  gener- 
ally. The  diseased  tissue  was  destroyed  by  two  applications  of  the  actual  cautery,  in  doing 
which  its  vascular  nature  was  clearly  testified  by  the  acute  haemorrhage.  No  other  morbid 
tissue  was  exposed  by  the  opening  which  was  made  into  the  tumour;  but  there  was,  of  course, 
no  opportunity  for  anatomical  examination.  The  wound  healed  perfectly,  and  I  am  told  by 
Dr.  Mapother  that  the  patient  remained  in  good  health  two  and  a  half  years  afterwards. 

Again,  in  the  Path.  Trans,  vol.  six.  349,  is  the  account  by  Mr.  Bickersteth  of  a  case  where 
he  amputated  the  leg  on  account  of  a  pulsating  tumour  of  the  tibia,  which  '  felt  firm,  but  was 
slightly  compressible,  yielding  to  deep  pressure,  and  giving  a  spongy  feel  to  the  finger,  with 
an  occasional  sensation  of  crackling.  The  skin  was  free  and  sound.  No  bruit  was  audible.' 
An  incision  was  made  into  the  tumour,  which  exposed  a  surface  having  all  the  appearance  of 
malignant  disease,  and  the  leg  was  amputated  under  the  idea  that  the  tumour  was  cancerous. 
On  examination  of  the  tibia  in  front,  it  was  found  much  expanded  at  its  lower  end,  where  a 
mere  shell  of  bone  remained,  bending  and  crackling  under  the  finger.  Behind  was  a  large 
oval  tumour,  five  inches  long  by  three  broad,  springing  from  the  posterior  and  outer  side  of 
the  expanded  tibia,  and  running  upwards  from  the  lower  end  of  that  bone  into  the  interosse- 
ous space,  overlapping  the  fibula,  but  not  connected  with  it.  It  had  a  distinct  wall,  and  was 
divided  into  two  parts  by  the  tendons  of  the  tibialis  posticus  and  flexor  longus  digitorum, 
which  ran  in  a  groove  or  channel  in  the  tumour,  throuah  nearly  its  whole  length.  The  bulk 
of  the  tumour  was  found  to  consist  of  innumerable  trabecular  spaces  ;  the  fibrous  bands  com- 
posing which,  as  well  as  the  walls  of  the  tumom-,  were  derived  from  the  periosteum  of  the 
tibia.  These  spaces  were  filled  with  clotted  blood.  All  parts  of  the  tumour  communicated 
with  each  other.'-  There  was  no  admixture  of  cancerous  matter;  and  the  case  appeared,  both 
to  Mr.  Bickersteth  and  to  the  committee  of  the  Pathological  Society  who  examined  it,  to  be 
a  perfect  example  of  aneurisraal  dilatation  of  the  vascular  spaces  of  the  bone. 

Mr.  Bickersteth  had  the  kindness  to  inform  me  that  he  saw  the  patient  many  years  after- 
wards perfectly  well. 

Admitting,  therefore,  the  possibility  that  in  such  a  case  as  Dr.  Mapother's,  the 
tumour  might  be  found  to  consist  only  of  vascular  tissue,  we  must  also  admit  that 
the  course  he  pursued  was  justifiable;  i.e.  that  in  a  small  pulsatile  growth  from  bone, 
where  no  soft  solid  structure  can  be  discovered,  it  may  be  justifiable  to  remove  the 
growth  either  by  the  cautery  alone  or  (perhaps  better)  by  excision  combined  with  the 
cautery ;  but  I  confess  that  I  should  always  regard  amputation  as  the  safer  course. 

Cancerous  ulceration  is  usually  preceded  by  a  known  and  evident  tumour,  pro- 
bably epithelial ;  but  in  some  cases  the  malignant  deposit  may  have  been  entirely 
interstitial,  and  in  others  the  patient  is  not  seen  until  extensive  ulceration  has 
destroyed  any  tumour  that  might  have  existed.  Such  cases  occur  most  usually 
about  the  bones  of  the  face ;  and  I  have  seen  death  produced  where  the  lower  jaw 
was  implicated  in  a  case  of  this  kind,  by  the  extension  of  the  ulceration  into  the 
lingual  artery.  During  life  some  difficulty  may  be  experienced  in  distinguishing  this 
cancerous  aflection  from  the  rodent  or  phagedasnic  ulceration,  spoken  of  at  p.  292; 
but  it  is  a  matter  of  little  practical  importance,  since  amputation  or  complete 
excision  would  be  recommended  in  either  case,  if  the  patient's  general  condition 
admitted  of  it.  The  bones  of  the  face  are  peculiarly  liable  to  extensive  destruction 
in  cancroid  ulceration  and  in  lupus,  but  the  chronic  course  of  these  affections  suffi- 
ciently distinguishes  them  from  cancer. 

1  Landi,  quoted  in  Land.  Med.  Record,  Nov.  15,  1877. 

*  The  preparation  is  preserved  in  the  Museum  of  the  Liverpool  School  of  Medicine. 
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In  the  macerated  bone,  malignant  ulceration  produces  extensive  and  irregular 
destruction  both  of  the  compact  and  cancellous  tissue,  without  any  trace  of  the  peri- 
ostea] and  other  inflammatory  dejDosit  that  bounds  the  more  healthy  forms  of  ulcera- 
tion (see  fig.  56). 

Non-malignant  tumours. — The  tumours  which  may,  without  hesitation,  be  re- 
garded as  innocent  are  those  which  present  a  complete  resemblance  (homologj^)  to 
the  natural  tissues  of  bone;  i.e.  the  cartilage,  the  osseous  tissue,  the  fibrous  mem- 
branes, and  the  spaces  or  cancelli.^  Hence  they  are  described  as  cartilaginous 
(enchondromata),  bony  (exostoses),  fibrous,  fibroid  or  fibro-cystic,  and  cystic  tumours, 
to  which  entozo  must  be  added.  The  sarcomatous  tumoui"s  present,  as  we  have 
seen,  a  dubious  analogy  to  the  natural  tissues,  and  their  claim  to  the  title  non- 
malignant  is  still  more  dubious. 


Fig.  56. — Malignant  Ulceration  of 
Bone.  (Museum  of  the  Royal 
College  of  Surgeons.     No.  640.) 


Fig.  57.— The  Humerus  in  a  case  of  diffused  Carti- 
laginous Tumour.  (Museum  of  St.  George's 
Hospital.     Series  ii.  No.  183.) 


Enchondroma. — Cartilaginous  and  bony  tumours  can  hardly  be  treated  of  sepa- 
rately, for  although  the  well-marked  specijnens  of  either  class  present  little  simi- 
larity at  first  sight,  some  of  each  are  so  intimately  related,  that  the  two  could  not 
without  confusion  be  made  the  subjects  of  separate  sections. 

Cartilagmous  tumours,  or  enchondromata,  as  they  are  called,  have  been  already 
described  in  the  essay  on  Tumours  (vol.  i.  p.  264),  so  that  it  now  only  remains  to 
speak  of  them  as  they  afiect  the  bones. 

These  formations  may  be  divided,  for  surgical  purposes,  into  two  classes  :  the 
circumscribed  and  the  diffused.     The  former  as  a  rule   do,  and  the  latter  do  not 

^  We  have  discussed  above  the  question  of  the  reality  of  the  growths  described  as  osteo- 
aueurism.  If  they  occur,  they  are  the  homologues  of  the  vessels,  or  rather  outgrowths  from 
them. 
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show  a  tendency  to  ossify  throughout  their  whole  extent ;  filbliough  even  in  the 
difFused  enehondromata  the  part  of  the  bone  from  which  thsy  spring  is  often  occu- 
pied by  a  considerable  osseous  deposit,  while  the  bulk  of  the  tumour  remains  un- 
ossified.  The  diifiised  enehondromata  usually  grow  as  extensive  infiltrations  into 
the  tissue  of  the  bone  and  periosteum,  and  in  the  course  of  time  spread  slowly  over 
the  siuface  of  the  bone  (retaining  for  the  most  part  their  covering  of  periosteum), 
and  fill  all  the  spaces  or  cavities  in  relation  with  the  bone.  Such  was  the  case  in 
the  instance  shown  in  fig.  .57,  where  the  whole  medullary  canal  of  the  shaft  of  the 
humerus  is  occupied  for  a  considerable  extent  by  porous  bone  forming  the  base  of  a 
cartilaginous  tumour,  which  surrounded  the  bone,  and  had  been  growing  for  a  long 
period  without  much  inconvenience  to  the  patient.  It  is  diSicult  to  determine  their 
precise  origin,  and  thus  to  make  sure  whether  they  are  new  formations,  in  a  strict 
sense,  or  out-growths.  The  former  opinion  seems  more  generally  probable,  but  it  is 
possible  that  some  of  them  originate  in  early  life  as  out-growths  from  the  epiphysial 
cai'tilage.  These  non-ossifying  cartilaginous  tumours,  or  pure  enehondromata,  are 
little  amenable  to  surgical  treatment,  unless  in  a  part  favourable  for   amputation. 

Fig.  58. — Cystic  EncLondroma.     (Museum  of  the  Royal  College  of  Surgeons.     No.  20.3a.) 


They  have  been  supposed  to  present  some  analogy  to  malignant  diseases,  to  which, 
indeed,  their  extensive  difi'usion  and  steady  irresistible  progress  do  ofiTer  a  resem- 
blance. They  differ,  howevei- — from  the  true  cancers,  at  any  rate— in  one  feature, 
which  is  quite  characteristic,  viz.  that,  however  extensive  their  diffusion,  they  afl:ect 
the  surrounding  parts  only  by  pressure  or  absorption,  not  by  contamination.  This 
is  their  most  distinctive  feature;  but  it  is  not  so  useful  in  diagnosis  (since  it  is  less 
easily  appreciated  during  life)  as  their  rate  of  growth,  which  is  usually  slow.  To 
this  rule  there  are,  however,  rather  frequent  exceptions,  of  which  three  remarkable 
instances  are  related  by  Sir  J.  Paget, i  in  one  of  which  the  rapid  growth  of  the 
tumour  led  to  the  erroneous  diagnosis  of  malignancy,  and  so  deprived  the  patient  of 
the  chance  of  recovery  which  amputation  would  have  given  him.  Remembering 
these  and  similar  cases,  we  must  not  be  too  confident  in  inferring  malignancy  in  the 
case  of  a  tumour  of  bone  from  the  single  fact  of  rapidity  of  growth,  although  that  is, 
doubtless,  a  most  suspicious  and  unfavourable  symptom.  In  many  cases  these  large 
cartilaginous  tumours  remain  stationai-y  for  a  long  period  ;  and  this  should  be  taken 
into  consideration  when  consulting  on  the  propi-iety  of  amputation. 

1  Lectures  on  Surg.  Path,  vol.  ii.  p.  181,  ed.  185-3. 
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Fig.  59.— Model  of  a  Hand  affected 
with  numerous  Encliondromata. 
(From  the  Museum  of  St. 
George's  Hospital.) 


The  structure  of  these  tumoui^s  varies  ;  usually  they  are  quite  solid  ;  in  other 
cases  cysts,  filled  with  fluid,  are  found  in  them,  as  in  the  beautiful  specimen  from 
which  fig.  58  was  taken.  They  sometimes  consist  exclusively  of  cartilage;  but 
more  commonly  fibi'ous  tissue  is  to  be  found,  in  sparing  quantity,  in  some  parts  of 
them.  The  microscopical  appearances  will  be  found  described  in  the  essay  above 
referred  to. 

The  circumscribed  cartilaginous  tumours  are,  however,  much  more  frequently 
met  with,  and  are,  thei-efore,  more  important  in  practical   surgery.     They   spring 
almost  exclusively  from  the  long  bones,  the  phalanges  of  the  fingers  and  toes  being 
their  most  frequent  seat.     A  small  en  chondroma  is  comparatively  often  met  with, 
springing  from  the  end  of  the  last  phalanx  of  the  great  toe,  raising  the  nail  up,  and 
giving  a  good  deal  of  j^ain  in  wearing  the  boot.     It  should  be  cut  away  from  the 
bone,  and  usually  will  not  return ;   should  it  do  so,  the  phalanx  must  be  removed. 
In  the  hand  and  foot  enchondromata  are  often  found  in  great  numbers  at  the  same 
time ;  and  the  appearance  thus  presented  is  very  characteristic,  and   is  not,  as  far 
as  I  know,  imitated  by  tumours  of  any  other  kind. 
The  fingers  are  studded  over  with  bosses  or  knobs, 
looking  something  like  the  dry  gnarled  branches 
of  an  old  tree.     Of  this  form   of  disease  the  an- 
nexed   is    a    good    illustration.      This    affection   is 
seen  generally  about  the  age  of  pubei'ty.     It  is,  of 
course,  quite  incurable,  except  by  amputation ;  but 
that  measure  should  never  be   resorted  to  in  any 
disease  of  the  hand  without  evident  necessity.     In 
the  foot  less  scruple  need  be  entertained,  since  the 
foot,    deprived  of  its   anterior    portion,   is    still    a 
very  useful  member ;  and  there  would  be  no  neces- 
sity, even  in  a  very  advanced  case,  for  going  further 
than    Libfranc's    or    Chopart's   operation.      I  have 
never  seen   a  case  where  anything  more  was  re- 
quired than  to  remove  one  or  two  toes.     In  the 
hands  these  multiple  enchondromata,  if  left  alone, 
grow  generally  very  slowly,   and  sometimes  not  at 
all.     Cases  are,    however,    on    record    where    they 
seem   to  have  increased  slowly  during  the  whole 
period  of  life,  and   to  have  attained  at  length  a 
truly  extraordinaiy  development.    Of  this  the  speci- 
men figured  by  Mliller  Ms  an  excellent  instance; 
and    a   very  similar  case  has    been   described  and 
figured  by  the  writer,^  where,  however,  the  carti- 
laginous structure  was  less  distinct.      Such  tumours  usually  originate  in  the  interior 
of  a  bone,  expanding  its  walls  into  a  thin  bony  cyst  or  shell,  which  is  liable  to  give 
way  at  different  parts,  and  firm  pressure  will  then  elicit  a  feeling  of  crepitation  (see 
fig.   60,  on  p.  32.5).     These  multiple  enchondromata,  Hke  the   diffused  cartilaginous 
tumours  just  described,  seem  to  show  little  tendency  to  ossify  in  the  strict  sense  of 
the  term ;  but  they  undergo,  when  very  old,  a  process  of  calcareous  degeneration, 
which,  added  to  their  general  increase  in  size,  produces  ulceration  of  the  skin  over 
them;  and  so  a  condition  is  brought  about  not  unlike  that  of  a  mass  of  enormous 
chalkstones  exposed.    More  rarely  the  tumours  spring  from  the  surface  of  the  bones.^ 

^  Ueber  den  feinern  Ban  und  die  Formen  der  hrankhaften  Geschwiihte.  Berlin,  1838, 
tab.  iv.  fig.  1. 

-  Path.  Soc.  Trans,  vol.  ix.  p.  382.  Tlie  specimen  is  in  the  Museum  of  St.  Georo-e's 
Hospital. 

*  With  regard  to  the  ordinary  seat  of  cartilaginous  tumours  of  bone,  Dr.  Pirrie  makes  the 
following  observations,  which  I  believe  to  be  generally  true  :  *  I  have  now  seen  in  my  own 
experience  nine  specimens  of  cartilaginous  tumours  near  the  ends  of  long  bones,  and  they  have 
all  been  situated  between  the  walls  of  the  bone  and  the  periosteum,  and  in  no  instance 
extended  to   the  cartilage  of  incrustation  at  the  end  of  the  bone.    I  have  met  with  fifteen 
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Circumscribed  and  solitary  enchondromata  usually  grow  from  the  surface  of  a 
bone,  and  most  of  tliem  show  a  strong  tendency  to  ossify,  the  process  commencing 
generally  at  the  base.  Hence  the  surgical  considerations  applicable  to  them  are 
identical  with  those  which  apply  to  exostosis.  When  a  circumscribed  enchondroma 
grows  in  the  interior  of  a  bone,  as  in  fig.  60,  it  can  be  readily  enucleated,  and 
when  a  small  cartilaginous  tumour  springs  (as  it  often  does)  from  the  end  of  the 
last  phalanx,  usually  of  the  great  toe,  its  removal  is  very  easy,  and  is  always,  as  far 
as  I  have  seen,  permanently  successful. 

Diagnosis. — The  diagnosis  of  innocent  tumours  from  each  other  is  uncertain  and 
obscure  in  all  parts  of  the  body,  and  perhaps  more  so  when  they  are  connected  with 
the  bones,  on  account  of  the  generally  deep  position  of  the  latter.  If,  however,  a 
tumour  presenting  the  general  characters  of  innocency  can  be  clearly  made  out  to  be 
springing  from  bone,  the  chances  are  very  great  in  favour  of  its  being  an  enchon- 
droma or  an  exostosis.  If  very  large,  it  can  hardly  be  the  latter  without  displaying 
characteristic  hardness.  Fibrous  and  fibroid  tumovirs  may  be  found  of  large  size  ; 
still  almost  all  large  non-malignant  tumours  of  bone  are  cartilaginous.  Most,  also, 
of  the  smaller  tumours,  which  do  not  possess  the  hardness  of  exostosis,  will  be  found 
to  be  cartilaginous.  Such  tumours  usually  possess  a  certain  amount  of  resilience, 
and  often  appear  obscurely  movable  on  the  bone.  This  sensation,  however,  is  often 
deceptive,  and  due,  apparently,  to  the  motion  of  the  soft  parts  upon  the  tumour ;  it 
has  been  noticed  in  tumours  the  base  of  which  has  been  found  to  be  completely 
ossified,  and  a  slight  amount  of  apparent  movement  is  therefore  no  conclusive  reason 
for  denying  the  connection  of  a  tumour  with  the  bone.  Another  thing  which  ought 
to  be  taken  into  account  in  diagnosis  is,  that  the  cartilaginous,  equally  with  the 
osseous,  tumours  may  have  a  bursa  over  them.  This  will  not  often  be  an  obstacle 
in  the  way  of  making  out  an  exostosis,  since  the  hardness  of  the  latter  is  transmitted 
through  the  fluid,  but  may  sometimes  cause  doubt  about  the  nature  of  an  enchon- 
droma. The  nodulated  surface  of  enchondroma,  though  characteristic  to  a  certain 
extent,  is  far  fi-om  distinctive  of  the  disease  ;  the  same  property  may  belong  to  col- 
loid disease,  fibrous  tumour,  and  other  swellings  ;  in  fact,  the  only  sensation  which 
affords  a  reasonable  ground  for  pronouncing  a  tumour  cartilaginous  is  resilience 
combined  with  solidity  ;  and  this  for  deep-seated  tumours  is  often  deceptive,  and  in 
the  many  enchondromata  enclosed  in  shells  of  bone  is,  of  course,  absent.  On  the 
whole,  therefore,  an  enchondroma  is  best  known  by  its  being  an  innocent,  and  not 
osseous,  tumour ;  elastic  when  firmly  pressed,  generally  growing  slowly,  and  not 
afiecting  the  skin.  When  the  phalanges  are  the  seat  of  the  disease,  the  diagnosis  is 
much  more  nearly  certain. 

Exostosis.— -l^liQ  transition  from  cartilaginovis  to  bony  tumours  is  a  natural  one, 
since  so  many  of  the  former  are  merely  the  first  stage  of  growth  of  the  latter.  The 
term  '  exostosis '  is  not  a  very  easy  one  to  define.  It  ought  to  be  used  only  to 
signify  an  innocent  tumour,  or  limited  outgrowth,  formed  exclusively  of  bone,  and 
not  the  result  of  inflammatoi-y  action ;  but,  on  the  one  hand,  the  products  of 
inflammation  secreted  by  the  periosteum  often  assume  the  form  of  a  limited  out- 
growth or  tumour :  w^hile,  on  the  other,  many  complex  malignant  tumours  possess 
a  bony  framework,  and,  after  maceration,  bear  a  great  resemblance  to  exostosis. 
In  the  latter  case  the  distinction,  though  occasionally  difficult  after  the  bone  has 
been  macerated,  is  easy  during  life  ;  so  that  the  mere  fact  that  a  malignant  tumour 
possesses  a  more  or  less  pei^fect  bony  fi^amework  is  of  little  moment  in  a  practical 
point  of  view.     Most  of  the  growths  which  fall  under  the  category  of  '  periosteal 

examples  in  metarcarpal  bones,  and  they  all  originated  within  the  bone,  and  caused  more  or 
less  of  expansion  of  the  walls  and  their  conversion  into  a  thin  crust  or  shell  around  the  tumour, 
in  various  instances  at  parts  completely  absorbed.  I  have  seen  and  carefully  examined  seven 
examples  of  the  same  kind  of  growth  in  the  middle  of  the  long  hones,  and  they  were  all 
placed  within  the  canal  and  around  the  wall  of  the  bone.  Judging  from  my  own  compara- 
tively limited  experience,  I  would  conclude  that  the  favourite  site  of  the  first  class  is  around 
the  bone;  of  the  second  within  it:  and  of  the  third,  both  within  and  around  jt.' — On 
Acupressure,  p.  107. 
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exostosis ' '  are  extensive  inflammatory  deposits  beneath  the  periosteum,  which 
neither  require  nor  admit  of  surgical  treatment.  Whether  limited,  pedunculated, 
and  therefore  removable,  tumours  ever  occur  as  a  consequence  of  inflammation  is  as 
yet  doubtful ;  but  we  may  admit  that  it  is,  at  least,  possible. 

The  great  majority,  however,  of  tliose  bony  tumours  which  are  called,  in  sur- 
gical language,  exostoses,  originate  by  an  out-growth  or  limited  hypertrophy  of 
analogous  parts,  just  as  fatty,  fibrous,  and  other  innocent  tumours  do,  quite  inde- 
pendent of  any  inflammatory  symptoms.  Many  authors,  especially  the  French 
surgeons,  speak  of  '  bullous  exostoses,'  meaning  apparently  by  this  term  those  shells 
of  bone  which  sometimes  are  formed  by  the  development  of  a  tumour  (generally 
cartilaginous)  in  the  centre  of  a  shaft.  Such  a  case  was  the  one  from  which  fig.  60 
is  taken.  Another  kind  of  exostosis  is  that  which  proceeds  from  the  ossification 
of  tendons,  or  from  the  occurrence  in  man  of  processes  of  bone  natural  to  the  lower 
animals.  Both  of  these  belong  rather  to  the  class  of  museum  curiosities  than  of 
subjects  of  practical  interest. 

Excluding  these  rarer  varieties,  the  cases  of  cu'cumscribed  exostosis  which  sur- 
geons have  to  treat  are  divided  into  two  classes — the.  cancellous,  and  the  ivory ;  the 
former  being  a  reproduction  of  the  tissue  of  the  interior,  as  the  latter  is  of  the 
hard  exterior  of  the  bone.  They  will  be  found  described  in  the  essay  on  Tumours 
(vol.  i.  p.  266). 


Fig.  60. — Bullous  Exostosis  on  the  Phalanx 
of  a  finger ;  probably  a  shell  of  bone 
expanded  around  a  cartilaginous  tumour. 
(From  a  preparation  in  St.  George's 
Hospital  Museum,  Series  ii.  No.  151.) 


Fig.  61. — Ivory  Exostosis  which  was  tre- 
phined unsuccessfully,  on  account  of  its 
great  hardness.  Exfoliation  was  after- 
wards produced  by  the  long-continued 
application  of  caustics  —  chiefly  nitric 
acid.  (From  the  Museum  of  St.  George's 
Hospital,  Series  ii.  No.  189.) 


Treatment. — The  slow  rate  at  which  exostoses  progress,  and  the  ease  with  which 
these  soft  parts  accommodate  themselves  to  the  gTadual  advance  of  the  tumour, 
render  it  frequently  unnecessary  to  meddle  with  them ;  and  it  is  always  right  to 
defer  the  operation  until  it  is  clearly  seen  to  be  necessary  ;  since  there  is  always 
some  risk  in  operating  on  any  deep-seated  tumour,  and  still  more  in  laying  open 
the  cancelli  of  bone,  as  must  be  done  in  dividing  the  neck  of  an  exostosis.  When 
the  exostosis  is  of  the  ivory  variety,  and  situated  on  the  cranium,  the  operation  is 
much  more  dangerous.  Here,  indeed,  it  not  unfrequently  happens  that  the  tumour 
is  so  hard  as  to  resist  all  the  tools  which  can  be  brought  to  bear  upon  it,  so  that  it 
is  physically  impossible  to  remove  it. 

A  striking  example  of  this  occurred  in  a  case  which  has  furnished  a  preparation  to  the 
Museum  of  St.  George's  Hospital.  A  man,  suffering  from  a  small  \\oyj  exostosis  in  the  frontal 
region,  fell  under  the  care  of  the  late  Mr.  Keate,  one  of  the  boldest  and  most  skilful  operators 
of  his  day,  who,  perseveringly,  but  vainlj',  endeavoured,  by  the  use  of  trephine,  saw,  chisel, 
and  mallet,  during  the  space  of  nearly  two  hours,  to  cut  off  the  little  lump  of  hard  bone.  The 
patient  was  fortunate  enough  to  recover  from  this  proceeding;  and  Mr.  Keate,  convinced  of 
the  uselessness  of  further  operation,  determined  to  attempt  the  extirpation  of  the  tumour  bj^ 
the  free  application  of  potassa  fusa  and  nitric  acid  to  its  exposed  base.     This  was  successful. 


^  See  Gerdy,  ikfaZoffe  f?es  Organes  des  Mouvements,  t^.   272;  Fano's  edition  of  Vidal  de 
Cassis,  Fathologie  exierne,  vol.  ii.  p.  261. 
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The  caustics,  in  the  course  of  years,  ate  their  way  throug'h  the  base  of  the  tumour,  which 
dropped  off.  The  tumour  figured  iu  the  accompauyiug  illustration  (fig.  61)  still  shows  the 
deep  groove  worked  into  it  by  the  trephine  at  the  time  of  the  operation. 

It  would  rash  to  say  that  such  operations  are  unjustifiable,  since  exostosis  in  the 
neighbourhood  of  the  orbit  may  grow  into  that  cavity,  or  into  the  cranium,  and 
cause  death,  or  some  horrible  deformity  almost  worse  than  death,  by  displacement 
of  the  eyes,  or  the  bones  of  the  face ;  '  but  the  risks  of  operating  on  these  small 
exostoses  on  the  cranium  should  be  maturely  weighed.  Some  tumours,  however, 
which  present  on  tlie  surface  the  character  of  the  true  ivory  exostosis,  may  turn  out 
on  section  to  be  hard  only  on  the  exterior,  and  to  consist  of  a  soft  diploic  tissue 
internally.  This  is  the  case  usually,  if  not  solely,  when  the  bone  from  which  the 
tumour  spiings  resembles  the  composition  of  the  vault  of  the  skull — that  is  to  say, 
consists  of  diploe  covered  by  a  thin  table  of  compact  tissue.  In  bones  of  which  the 
shell  is  more  dense,  such  as  the  lower  jaw,  it  is  much  more  probable  that  the  whole 
thickness  of  the  tumour  will  be  of  comjiact  structure.  Another  circumstance  which 
renders  the  prospect  of  operations  on  large  exostoses,  whether  on  the  skull  or  other 
parts,  rather  more  promising  than  would  appear  at  first  sight,  is  that  the  tumour 
when  exposed  is  sometimes  found  to  be  connected  to  the  surface  of  the  bone  by  a 
very  narrow  neck,  from  which  it  can  be  easily  broken  or  cut  ofT.^  It  is,  however, 
only  rarely  that  either  the  surgeon  or  the  patient  will  make  up  his  mind  to  the 
dangerous  and  doubtful  experiment  of  an  operation  on  an  ivory  exostosis,  especially 
of  the  cranium ;  whereas  operations  on  the  more  common  foi"ms  of  exostoses  which 
spring  from  the  shafts  of  the  long  bones,  and  present  the  cancellous,  or  mixed 
cartilaginous  structure,  are  of  daily  occurrence.  Their  most  common  situation,  after 
the  phalanges,  is  near  the  knee,  springing  from  the  inner  surface  of  the  femur,  a 
little  above  the  condyle.  Another  very  common  situation  is  beneath  the  deltoid 
muscle. 

The  removal  of  such  an  exostosis  is,  in  most  cases,  easy,  since  the  base  is  not 
generally  very  broad,  nor  the  ossification  very  compact.  Some  are  even  so  soft  as 
to  be  divisible  with  a  strong  scalpel.  A  few  again  ai-e  not  united  to  the  shaft  by 
bony  matter,  but  by  ligamentous  union ;  usually  as  the  result  of  fracture  of  the 
base  of  the  exostosis,  sometimes  possibly  from  partial  ossification  of  an  enchondroma, 
and  even  perhaps  from  the  formation  of  bony  tumour  in  the  soft  parts  near  the 
bone.  This  condition  is  highly  favourable  for  operation,  not  merely  because  the 
tumour  can  be  more  easily  excised,  but  also  because  the  vascular  spaces  in  the  bone 
will  not  be  laid  open  in  the  operation. 

In  other  cases  the  tumour  is  broader,  and  more  firmly  ossified  at  its  base  than 
in  any  other  part,  and  these  are  the  least  favourable  cases  for  operation,  since  the 
division  of  so  large  a  mass  of  bone  requires  great  and  prolonged  violence,  peculiarly 
likely  to  be  followed  by  the  complications  above  enumerated.  But  the  operation  is 
necessary  when  the  tumour  is  growing,  and  is  threatening  the  functions  of  impor- 
tant parts;  and  in  such  cases  the  operator  must  be  prepared  for  the  difficulties 
which  he  may  have  to  encounter,  and  should  have  a  sufiicient  supply  of  instruments 
of  adequate  strength  at  hand,  such  as  stout  bone-nippers,  a  chain-saw,  other  saws  of 
A^arious  shapes,  chisels,  and  mallet.  In  all  cases  the  base  of  the  tumour  should  be 
clearly  exposed,  and  sepai-ated  with  care  from  the  paits  around,  which  may  require 
to  be  held  back  with  retractors.  The  separation  should  be  commenced  from  the 
side  where  any  danger  is  to  he  apprehended  (e.g.  in  consequence  of  the  proximity  of 
a  vessel  or  joint),  in  order  to  avoid  implicating  any  impor-tant  part ;  and  then  any 
amount  of  force  necessary  must  be  carefully  but  firmly  applied,  the  bone  being 
steadied  by  assistants.^     The  antiseptic  method  is  now  almost  universally  employed. 

^  Some  remarkable  specimens  are  in  the  Museums  of  St.  Bartholomew's  Hospital  and  of 
the  College  of  Surgeons.  Exostoses  of  the  orbit  ai'e  not  always  of  this  dense  quality.  See  a 
case  in  Path.  Soc.  Trans,  vol.  xi.  p.   264,  where  the  tumour  was  soft,  and  easily  removed. 

^  A  most  interesting  case  of  a  tumour  of  this  kind,  growing  from  the  cranium,  is  reported 
in  the  Path.  Soc.  Trans,  for  1850,  p.  149,  with  a  drawing,  and  has  been  commented  on  bj-  Mr. 
Prescott  Hewett,  in  his  Lectures  on  '  Diseases  of  the  Head.' 

^  It  may  not,  perhaps,  be  out  of  place  to  remark,  that  in  case  of  an  exostosis  situated  near 
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Fig.  62. — Diffused  bony  Tumour 
of  the  Femur  and  Tibia :  the 
popliteal  vessels  and  nerve  are 
seen  surrounded  by  the  bony 
growth,  the  veins  varicose  from 
the  pressure.  The  tumour  over- 
laps the  tibula,  which,  however, 
is  not  affected.  (Museum  of 
the  Roval  College  of  Surgeons, 
No.  y244.) 
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Some  surgeons,  and  especially  the  late  Mr.  Maunder,'  have  recommended  the 
subcutaneous  section  of  the  neck  of  an  exostosis,  or  its  fracture  without  any  incision. 
The  bony  mass  is  to  be  prevented  from  reuniting  to  the  surface  of  the  bone  by  re- 
iterated passive  motion.  I  have  tried  this  plan  once  or  twice,  and  seen  it  tried  by 
others,  but  never  with  success,  as  the  tumour  always  reunited  to  the  bone.  Still  in 
situations  Avhere  the  removal  of  the  tumour  Avould  be  peculiarly  hazardous,  and 
where  its  base  is  narrow,  the  plan  deserves  a  trial. 

The  '  bullous  exostosis,'  or  central  enchondroma  contained  in  a  bony  cyst,  usually 
requires  amputation  of  the  phalanx  upon  which  it  is  seated.  It  may,  indeed,  be 
sometimes  possible  to  enucleate  the  growth,  and  I  have  seen  this  done  with  success ; 
but  as  a  general  rule  it  is  hardly  worth  while  to  attempt  it ;  since,  if  the  disease  be 
seated  in  the  hand,  the  necessary  disturbance  of  the  tendons  would  probably  render 
the  linger  useless  ;  and  if  in  the  foot,  the  certainty  of  a  speedy  and  complete 
recovery  would  outweigh  the  advantage  of  preserving  a  portion  of  one  of  the 
toes. 

D'iffused  hony,  or  innocent  osteoid,  tumour. — 
Besides  tliese  forms  of  limited  exostoses,  a  diffused 
bony  tumour  is  occasionally  met  with,  in  which 
the  whole  thickness  of  the  bone  for  some  distance 
is  converted  into  a  lobulated  mass  of  spongy  bone, 
which,  in  a  section  of  such  a  tumour  that  I  had 
the  opportunity  of  examining  microscopically,  pre- 
sented the  usual  structure  of  bone,  but  with  smaller 
cavities,  and  an  increased  deposit  of  the  granular 
base. 

The  specimen  (in  the  Museum  of  St.  George's  Hospi- 
tal, series  ii.  No.  185)  is  larger  than  a  man's  fist,  and 
involves  one  side  of  the  lower  jaw,  from  the  condyle  to 
near  the  symphysis.  Its  innocent  nature  is  clearly  proved 
by  the  fact  that  it  had  been  growing  for  five  years  with- 
out any  detriment  to  the  general  health,  and  had  been 
partiall}'  removed  on  a  previous  occasion  without  any 
ill  consequences  from  cutting  into  the  interior  of  the 
tumour.  On  the  patient  coming  under  the  care  of  Mr. 
Tatum,  the  tumour  was  completely  excised,  and  with 
success,  as  the  man  was  seen  in  perfect  health  several 
years  afterwards.^ 

Another  still  more  remarkable  case  is  illustrated  by 
a  series  of  three  preparations  in  the  Museum  of  the 
College  of  Surgeons.  The  history  is  so  interesting  that 
a  condensed  report  of  it  must  be  introduced.  The  thigli 
was  originally  amputated  on  account  of  a  hard  and 
heavy  dry  osseous  substance,  surrounding  the  ends  ot 
the  femur  and  tibia,  projecting  into  the  knee-joint,  ex- 
tending far  up  the  thigh,  and  implicating  the  popliteal 
artery,  vein,  and  nerve,  so  as  to  cause  oedema  and  severe 
pain  (Prep.  No.  3244  shown  in  the  accompanying  figure). 
The  patient  remained  well  for  five  years:  then  another 
osteoid  tumour  fonued  on  the  stump  of  the  femur,  accom- 
panied with  severe  pain.  Amputation  was  performed 
higher  up.  The  tumour  appeared  to  grow-  not  from  the 
bone  itself  so  much  as  from  the  periosteum,  and  enclosed 
the  femoral  artery  (Prep.  No.  8245).  There  was  again  an 
interval  of  health  for  two  years ;  then  a  fresh  tumour 


the  knee-joint,  there  is  the  more  danger  of  opening  the  joint,  since  the  presence  of  the  tumour 
has  probably  caused  numerous  attacks  of  synovitis,  which  have  left  the  pouch  of  synovial 
membrane  extending  up  the  thigh  permanently  enlarged. 

"  Mr.  Maunder  published  (in  Clin.  Trans,  vol.  xi.  p.  59)  two  cases  in  which  the  exostosis 
was  twisted  off  with  strong  pliers  without  any  incision.  In  one  the  tumour  reunited,  in  the 
other  not.  I  have  tried  both  this  plan  ajicl  the  subcutaneous  section  of  the  neck  of  the 
tumour. 

2  Path.  S'oc.  Trans.  1848-9,  p.  95.  - 
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formed  about  the  stump,  coiitimied  to  increase  upwards,  out  of  reach  of  operation,  and  finally 
killed  him,  from  inflammation  and  sloughing  of  its  soft  coverings,  twenty-Jive  years  after  the 
first  appearance  of  the  disease.  He  had  Leen  in  good  general  health  during  the  whole  time 
(Prep.  No.  3245,  k)} 

This  history  presents  a  remarkable  analogy  to  that  of  the  recurrent  fibroid,  or 
fibro-plastic,  tumours  of  soft  parts.  There  are  the  same  leading  features,  viz.  the 
local  malignity  of  the  disease  combined  with  innocence  constitutionally,  its  imperfect 
imitation  of  the  tissues  in  which  it  grows,  its  constant  recurrence  near  the  site  of  an 
operation,  and,  finally,  the  mode  of  death — from  exhaustion  and  sloughing  after 
repeated  operations,  not  from  infection  of  the  system.  The  modern  custom  of 
classifying  such  partially  or  locally  malignant  tumours  as  '  sarcoma '  along  with 
some  of  the  most  malignant  diseases  of  which  surgeons  have  any  experience  cannot 
in  my  opinion  be  long  maintained.  I  would  refer  to  what  I  have  said  on  a  previous 
page  (317). 

Cysts  in  bone  are  of  two  kinds ;  viz,  serous  and  sanguineous.  The  serous,  or 
mucous,  cysts  which  occur  in  the  jaws  as  a  consequence  of  irregularity  of  the 
growth,  or  position,  of  the  teeth  will  be  found  treated  in  a  subsequent  essay.  In  such 
cases  the  formation  of  a  cyst  containing  clear  fluid  is  susceptible  of  an  intelligible 
explanation ;  but  it  is  difficult  to  see  how  simple  serous  cysts  can  be  developed  in 
other  bones,  and  probably  the  few  cases  which  are  to  be  found  in  books  rest  upon 
erroneous  diagnosis.^  But  cavities  containing  clear  fluid  are  formed  in  bones  by 
the  growth  of  hydatids  in  their  interior ;  and  if  simple  cysts  do  occur,  they  would 
be  indistinguishable  from  hydatid  cysts  before  operation,  and  would  require  the 
same  treatment. 

Blood-cysts  are  not  of  common  occurrence,  nor  is  it  usually  easy  to  determine 
their  pathological  nature.  Many  of  the  cases  reported  under  this  title  appear  to 
have  been  examples  of  malignant  tumour,  in  which  a  cyst  has  been  developed,  much 
exceeding  in  relative  size  the  solid  portion  of  the  growth.^ 

Blood-cysts  could  only  be  distinguished  from  serous  or  hydatid  cysts  by  puncture. 
In  the  great  majority  of  cases  they  would  require  complete  removal,  by  amputation 
if  necessary.  If  the  surgeon  can  satisfy  himself  of  the  absence  of  all  soft  solid 
matter  around  the  cyst,  he  may  in  rare  cases  be  justified  in  endeavouring  to  procure 
its  obliteration  by  laying  it  open  and  stuffing  it  with  lint ;  but  it  must  be  boi-ne  in 
mind  that  such  measures  can  only  do  harm  if  there  be  anything  of  a  malignant 
taint  about  the  disease.'* 

Fibrous  and  fibro-cystic  ttimour. — Perfect  fibrous  tumours  appear  as  out-growths 
from  the  periosteum;  and  the  most  familiar  examjjles  of  them  are  the  fibrous 
polypus  of  the  nose,  which  is  treated  of  in  the  essay  on  Diseases  op  the  Nose,  and 
epulis,  which  will  be  found  treated  of  among  the  Diseases  connected  with  the 
Teeth.  In  other  situations,  fibrous  tumour  could  hardly  be  distinguished  from 
enchondroma  before  removal,  and  the  diagnosis,  even  if  it  could  be  made,  would  be 
quite  unimportant.  We  need  not,  therefore,  give  examples  of  the  disease  occurring 
in  other  parts  of  the  body.  Scattered  specimens  will  be  found  in  most  of  our  large 
museums,  and  in  many  of  them  ossification  will  be  found  to  have  made  some  pro- 
gress. In  some  of  these  cases  the  innocent  nature  of  the  disease  is  proved  by 
the  history ;    in  others  it  is  an  inference  from   the  structure  of  the  tumour.     Cal- 

^  Another,  and  very  similar,  case  may  he  found  in  Paget's  Lectures  on  Surqieal  Pathology, 
vol.  ii.  p.  506,  ed.  1853. 

^  Mr.  Stanley  {op.  cit.  p.  194)  denies  the  formation  of  simple  cysts  in  any  other  bones  than 
those  of  the  jaw. 

^  See  a  case  reported  by  Mr.  Liston,  under  the  name  of  '  ossified  aneurism  of  the  sub- 
scapular artery,'  Ed.  Meet,  and  Surg.  Journ.  vol.  xvi.  pp.  QQ,  215.  See  also  Travers's  case, 
Med.  Chir.  Trans,  vol.  xxi.  ;  and  Stanley's,  in  his  Diseases  of  Bones,  p.  187. 

■*  In  Nelaton's  Path.  Chir.  vol.  ii.  p.  48,  Avill  be  found  a  striking  representation  of  a  large 
multilocular  cystic  tumour  developed  in  the  femur,  and  containing  bloody  tiuid.  Unfortunately 
there  is  no  history  of  this  case. 
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cification  occurs  in  these  as  in  other  fibrous  tumours  (St.  George's  Hospital  Museum, 
ser.  ii.  No.  152). 

Fibro-cystic  tumour  of  bone  is  a  disease  which  is  little  known,  and  may  there- 
fore possibly  be  of  very  rare  occurrence.  It  is,  however,  also  possible  that  this 
apparent  rarity  may  be  du.e  to  the  fact  that  most  of  the  examples  of  this  disease 
have  been  confounded  with  malignant  tumours.  A  very  intex-esting  account  of  a 
growth  of  this  sort  connected  with  the  femur,  in  which  the  limb  was  removed  at 
the  hip-joint  by  Mr.  J.  Adams,  will  be  found  in  '  Path.  Soc.  Trans.'  vol.  v.  p.  254, 
and,  appended  to  the  account  of  this  case,  a  report  by  Mr.  Prescott  Hewett  on  three 
similar  cases,  in  all  of  which  the  femur  was  the  seat  of  the  disease,  and  in  all  of 
which  the  patient  recovered  after  amputation,  and  remained  well  for  many  years 
afterwards.  There  is  therefore  the  strongest  reason  to  believe  that  the  disease 
was  not  cancerous.  It  commenced,  m  each  of  the  four  instances  alkided  to,  in  the 
cancellous  tissue  of  the  bone,  making  its  way  outwards,  infiltrating  the  shaft,  and 
causing  spontaneous  fracture ;  so  far,  therefore,  exactly  resembling  cancer.  It  gave 
the  sensation  of  an  elastic  substance,  with  fluid  here  and  there  in  cavities.  There 
seems  to  have  been  no  diagnostic  mark  between  it  and  cancer  during  life,  except 
the  negative  indications  to  be  derived  fiom  the  absence  of  glandular  or  consti- 
tutional contamination  during  a  somewhat  long  disease,  the  duration  of  the 
affection  being,  in  the  two  cases  in  which  that  point  was  noted,  three  and  four  years 
respectively.  On  examination  after  removal,  the  innocent  nature  of  the  disease  was 
inferred  from  the  large  quantity  of  firm  fibrous  tissue  of  which  nearly  the  whole 
solid  portion  of  the  tumour  was  formed,  the  presence  only  of  such  cellular  elements 
as  are  found  in  growing  fibrous  structures,  and  the  absence  of  cancer-juice,  or  any 
other  indication  of  a  tendency  to  disintegration  in  the  tumour,  or  infiltration  of 
neighbouring  tissues.  Such  tumours  would  now  probably  be  included  under  the 
miscellaneous  designation  of  sarcoma. 

Entozoa  in  hone. — A  very  few  words  must  sufiice  for  the  description  of  the  cases 
of  entozoa  in  the  interior  of  bone.  The  entozoon  appears  to  have  been  the  ordinary 
echinococcus  in  all  cases  except  one  quoted  by  Mr.  Stanley,  in  which  the  cysticercus 
telas  cellulosse  is  said  to  have  been  found  in  the  interior  of  one  of  the  phalanges. 
The  subject  is  of  no  very  great  practical  importance,  since  it  is  seldom  possible  to 
diagnose  the  nature  of  the  afiection  previous  to  operation.  The  cases  are  so  rare, 
that  in  the  great  work  of  Rokitansky  ^  only  eight  are  referred  to,  as  the  total 
number  which  he  supposes  to  have  been  then  observed.  A  search,  however, 
through  the  various  pathological  collections  would  probably  discover  many  more 
than  these.2  It  is  noticed  by  Rokitansky,^  that  the  disease  appears  often  to  be 
directly  induced  by  some  injury ;  but  it  is  difficult  to  believe  that  this  can  be  other- 
wise than  accidental.  The  disease  i-uns  a  protracted  course,  and  if  the  shaft  of  a 
long  bone  be  the  j)art  affected,  fracture,  spontaneous  or  accidental,  is  very  probably 
the  first  thing  noticed.  The  fracture,  in  all  probability,  does  not  unite ;  and  it  has 
sometimes  happened  that  in  an  operation,  undertaken  for  the  purpose  of  resecting 
the  ends  of  the  fracture,  the  hydatid  cavity  has  been  exposed  and  the  globular 
acephalocysts  discharged.*  Amputation  is  then  indicated  in  ordinary  cases ;  but 
one  is  on  record,  in  which  the  hydatids  were  scooped  out  of  the  cavity  of  the  cyst, 
which  then  filled  up  and  a  complete  cure  was  obtained.^  In  other  cases,  the  seat  of 
the  disease  is  in  a  fiat  bone,  as_the  skull,^  or  ilium,^  or  in  the  expanded  head  of  one 
or  more  of  the  long  bones. ^     These  cases  are  quite  within  the  reach  of  cure  when 

^  Syd.  Soc.  Trans,  vol.  iii.  p.  184. 

^  The  Museums  of  Guy's  and  St.  Thomas's  Hospitals  contain  at  least  five  specimens. 

*  Loc.  cit.  See  also  the  histories  of  the  cases  which  have  furnished  the  specimens  to  St. 
Thomas's  Hospital  Museum,  marked  Ser.  c.  Nos.  230,  253. 

*  Dupuytren,  Leq.  orales,  1839,  vol.  i.  p.  52 ;  St.  Thomas's  Hospital  Museum,  Ser.  c,  No. 
230. 

'^  Mr.  Wickham's  case,  London  Medical  and  Physical  Journal,  vol.  Ivii. 

*^  Keate,  in  Med.-Chir.  Trans,  vol.  x.  St.  Thomas's  Hospital  Museum,  c.  6^ 

■^  Stanley,  op.  cit.  p.  190. 

^  Coulsou,  in  Med.-Chir.  Trans,  vol.  xli.     In  the  specimens  of  St.  Thomas's  Hospital 
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their  nature  is  discovered ;  and  in  some  rare  instances,  as  in  Mr.  Coulson's  and  Mr. 
Stanley's  cases,  the  discharge  of  hydatids  through  a  spontaneous  opening  or  a 
puncture,  enables  the  surgeon  to  determine  the  natui-e  of  the  disease  beforehand. 
Failing  this,  the  symptoms  are  precisely  those  of  any  other  cystic  tumour  of  the 
bone. 

The  treatment  appears  to  be  usually  successful.  The  cyst  is  to  be  freely  laid 
open,  with  the  trephine  or  bone-nippers  if  necessary  ;  all  the  hydatids  removed,  and 
some  caustic  ^  applied  to  the  whole  interior  of  the  cyst.  In  most  of  the  recorded 
cases  this  has  been  sufficient ;  but  in  Mr.  Coulson's  case  the  cure  was  not  completed 
until  after  the  separation  of  a  small  piece  of  bone  from  the  floor  of  the  cavity,  which 
on  examination  was  found  thickly  studded  on  both  its  surfaces  with  a  great  number 
of  minute  hydatids. 

Hypertrophy  and  Atrophy  of  Bone. 

The  condition  of  bone  usually  known  by  the  name  of  hypertrophy  is  very 
generally  the  consequence  of  chronic  ostitis,  and  would  perhaps  be  more  conveniently 

Fig.  63.  — nypertrophy  of  the  Crauium.     (Museum  of  the   Royal  College  of 
Siu-a'eoixs,  No.  :3<So8.) 


j:     ^ 


^^^^t. 


designated  by  some  name  expressive  of  its  inflammatory^  origin.  Thus,  most  of  the 
specimens  of  '  hypertrophied  cranium '  seen  in  our  museums  will  be  found,  if  the 
history  be  known,  to  be  taken  from  cases  of  injury,  or  to  be  connected  with  syphilis 
or  scrofula.  The  cases  also  of  elongation  and  thickening  of  the  bones  of  the  leg, 
related  by  Mr.  Stanley  ^  under  the  head  of '  hypertrophy,'  appear  all  of  them  to  fall 
more  naturally  under  consideration  with  the  sequelae  of  inflammation,  which  have 
been  described  above.  It  appears  that  this  thickening  may  go  on  for  an  indefinite 
period  after  the  cessation  of  any  symptoms,  and  that  the  enlargement  of  bulk  which 
follows  from  it  is  permanent.  It  is  true  that  in  many  of  the  cases  of  thickening, 
whether  of  the  skull  or  of  the  long  bones,  which  are  preserved  in  pathological 
collections,  no  history  of  injury  or  inflammatory  afiection  has  been  obtained;  but  the 
exact  resemblance  of  the  specimens  to  those  in  which  such  a  history^  does  exist, 

Museum,  c.  253-4,  hj'datids  were  found  simultaneously  in  the  lower  end  of  the  femur  and 
contiguous  head  of  the  tibia.  Other  cases  are  noticed  in  the  bodies  of  the  vertebrae.  Dupuy- 
tren,  loc.  cit.     Guy's  Hospital  Museum,  No.  1029^'^.  T 

^  Nitrate  of  silver,  lint  impregnated  with  a  saturated  solution  of  sulphate  of  copper  ('blue 
lint,'  as  it  is  called  at  St.  George's  Hospital),  caustic  potash,  and  the  actual  cautery,  have  been 
used.  '  Op.  cit.  p.  5. 
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leaves  no  doubt  that  most  of  them  are  specimens  of  chronic  inflammation.  To  this 
inflammatory  category  of  hypertrophy  also  belong  the  cases  of  ostitis  deformans 
(Paget)  referred  to  on  page  281.^  Cases  do,  however,  occur,  though  so  rarely  as  to 
be  rather  matters  of  curiosity  than  of  practical  interest,  in  which  a  bone  (the  skull 
for  the  most  part)  has  gone  on  increasing  in  size  without  any  symptoms  except 
those  pi-oduced  by  its  inci'ease  in  bulk.  Such  as  the  well-known  instance  related  by 
Mr.  Pi'escott  Hewett,  in  his  lectvires  at  the  Royal  College  of  Surgeons,  in  which  a 
man's  skull  continued  to  increase  in  size  from  year  to  year,  with  no  symptoms  what- 
ever, so  that  he  was  only  aware  of  the  fact  from  the  increasing  size  of  his  hat  (fig.  63). 
The  disease,  however,  in  this  case  was  clearly  traced  to  an  injury.  As  no  symptoms 
can  be  attached  to  such  cases,  no  treatment  is  known  to  have  any  influence  upon 
them.  In  the  absence  of  any  constitutional  affection,  the  persevering  use  of  counter- 
irritation,  by  iodine  or  blistering,  would  appear  to  hold  out  most  hopes  of  checking 
the  growth. 

Atrophy  of  bone  is  a  more  frequent  and  a  more  important  disease  than  the 
opposite  condition  of  hypertrophy.  Inflammation,  fatty  degeneration,  disuse,  and 
injury  are  frequent  causes  of  atrophy  ;  and  there  is  also  a  simple  atrophy,  in  which 
the  composition  of  the  bone  is  unaltered,  and  in  which  no  obvious  cause  is  present 
(unless  it  may  be  the  general  faikire  of  nutrition  in  advanced  life),  and  where  the 
amount  of  bony  tissue  becomes  gradually  less  and  less,  until  the  bone  is  no  longer 
strong  enough  to  resist  slight  violence.'^  As  a  consequence  of  senile  change,  or  fatty 
degeneration,  atrophy  is  one  of  the  most  common  causes  of  spontaneous  fracture. 
It  may  also  occur  in  any  bone,  to  some  extent,  as  a  consequence  of  confinement 
during  a  lingering  disease. ^  Brodie  says,^  '  All  bones  in  a  state  of  inaction  lose  a 
great  part  of  their  phosphate  of  lime.  After  compound  fracture,  when  the  patient 
has  been  long  confined,  the  bones  in  some  instances  become  as  soft  as  a  scrofulous 
bone,  so  that  you  may  cut  them  with  a  knife.'  The  cases  which  are  spoken  of 
under  the  name  of 'fragilitas  ossium  '  appear  to  belong  for  the  most  part  to  the 
class  of  fatty  or  senile  atrophy.  Injury  sustained  in  fi-actvire  is  also  a  frequent 
cause  of  atrophy.  Mr.  Curling  ^  believes  that  the  cause  of  atrophy  after  fracture 
may  often,  if  not  always,  be  found  in  injury  to  the  medullary  artery.  Even 
allowing,  however,  that  this  explanation  is  plausible  in  some  cases,  there  are  others 
where  it  cannot  apply.  Such  are  cases  of  atrophy  of  both  fi-agments,  or  of  the  bone 
in  the  neighbourhood  of  the  fragments,  while  the  latter  are  not  so  much  atrophied'' 
Ati-ophy  from  inflammation  is  a  condition  illustrated  by  many  moi-ljid  prepai-ations, 
though  it  does  not  attract  much  attention  in  practice.  It  is  merely  the  persistence 
of  that  degenerative  change  which  leads  to  inflammatory  softening ;  and  probably 
many  of  the  cases  of  atrophy  after  fracture  should  be  referred  to  this  head.  Ex- 
treme instances  of  this  atrophy  after  fracture  ai-e  referred  to  on  page  293. 

Connected  with  atrophy  is  the  suspension  of  gi-owth,  occasionally,  though  rarely 
met  with,  in  which  the  epiphyses  remain  separate  from  the  shaft  of  the  bone ;  and 
it  seems  probable  that  injury  to  the  epiphysial  cai^tilage,  in  separations  of  the 
epiphysis,  may  occasionally  give  rise  to  shortening  of  the  bone  from  suspension  of 
growth  between  the  shaft  and  epiphysis.'^ 

Atrophy  of  bone  is  an  affection  which   does  not  appear  to  be  marked  by  any 

^  In  the  very  interesting  paper  to  which  reference  was  made  under  the  head  of  Mollities 
Ossium  (p.  313),  Mr.  Durham  divides  cases  of  hypertrophy  of  the  cranial  bones  into  two 
classes,  those  which  are  light,  crumbly,  and  porous,  somewhat  resembling  mortar,  which  he 
calls  porous  hyperostosis  or  osteoporosis,  and  those  which  are  hard,  dense  and  heavy,  which 
he  denominates  sclerotic  hyperostosis.  The  former  he  believes  to  be  instances  of  cured  or 
arrested  mollities,  the  latter  the  sequelfe  of  rickets.     I  must  refer  the  reader  to  the  original. 

-  Humphry,  On  the  Skeleton,  p.  8. 

'  See  a  preparation.  No.  384,  in  the  Museum  of  the  Royal  College  of  Surgeons,  with  its 
history. 

*  'Lect.  on  Patholotiy,  p.  409.  ^  Mecl-Chir.  Trans,  vol.  xx. 

•^  See  a  preparation  in  St.  Thomas's  Hospital  Museum,  Series  c,  No.  2.  Here  the  atrophy 
is  most  marked  in  the  upper  part  of  the  shaft ;  and  the  fragments  included  between  the  frac- 
tures (which  were  triple)  are  thicker  than  either  of  the  portions  of  the  shaft. 

''   Holmes,  Surgical  Treatment  of  Diseases  of  Infuncy  and  Childhood,  2nd  ed.  p.  238, 
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peculiar  symptoms,  or  to  admit  of  any  special  treatment.  After  injury  to  any  part, 
the  restoration  of  moderate  functional  activity  as  soon  as  it  can  prudently  be 
recommended,  the  avoidance  of  any  cause  of  pressure  on  the  main  vessels  or  those 
of  the  surface,  and  the  choice  of  a  suitable  posture,  with  attention  to  the  general 
health  and  nutrition,  are  the  objects  of  a  judicious  treatment,  irrespective  of  the 
condition  of  any  particvilar  part ;  and  these  measures  are  all  that  could  be  sug- 
gested to  avert  atrophy  of  the  bone,  even  if  it  were  known  to  be  impending. 

Spontaneous  fracture  has  been  mentioned  repeatedly  in  the  previous  pages,  in 
connection  with  several  morbid  states,  which  may  be  thus  enumerated  in  the  order 
of  their  presumed  frequency  as  causes  of  fracture  :  viz.  senile  atrophy,  malignant 
disease,  tumours  of  other  kinds,  including  hydatids ;  disorders  of  nutrition  depending 
on  disease  of  the  spinal  cord ;  '  the  ulceration  which  accompanies  necrosis,  and, 
lastly,  other  kinds  of  ulceration.  But  besides  these,  cases  of  spontaneous  fi^acture 
occur  without  known  cause ;  sometimes  in  making  a  violent  muscular  effort,  as  in. 
throwing  a  stone,  or  striking  a  blow ;  at  other  times  in  the  most  ordinary  action, 
as  in  turning  in  bed,  quiet  walking,  (fee.  Those  which  are  caused  by  violent  mus- 
cular efforts  too  nearly  resemble  the  ordinary  cases  of  fracture  (particularly  fractures 
of  the  patella)  to  call  for  any  remark  here  ;  and  the  treatment  of  the  fracture  in 
the  cases  which  occur  during  the  progi'ess  of  known  disease  is  a  matter  usually  of 
subordinate  importance,  and  has  been  already  sufficiently  discussed  in  treating  of 
the  disease.  I  would  merely  add,  that  when  the  long  bones  are  perforated  by 
ulceration  occurring  ai'ound  a  sequestrum,  the  question  of  amputating  the  limb,  or 
attempting  to  save  it,  will  demand  much  care,  and  that,  as  a  general  rule,  amputa- 
tion will  not  be  required  in  the  upper  extremity,  nor  should  it  be  performed  in  the 
spontaneous  fracture  which  rather  frequently  follows  acute  necrosis  in  children, 
unless  the  general  health  is  evidently  giving  way  ;  but  in  other  cases  of  necrosis  of 
the  bones  of  the  lower  limb,  and  in  almost  all  cases  of  ulceration  not  due  to  the 
separation  of  a  large  seqviestrum,  amputation  as  a  general  rule  is  indicated.  When 
fracture  occurs  during  the  ordinary  muscular  exertions  of  everyday  life,^  and  in 
persons  not  known  to  labour  under  any  disease,  various  remote  causes  have  been 
imagined,  but  none  have  been  proved  to  be  really  efficient.  The  one  most  commonly 
admitted  is  syphilis  ;  but,  not  to  dwell  on  the  fact  that  the  accident  has  occurred 
in  many  persons  in  whom  the  strongest  reason  existed  for  believing  that  no  such 
taint  was  present,  all  that  we  know  of  the  action  of  syphilis  on  the  bones  tends  to 
show  that  (apart  from  ulceration  and  the  separation  of  necrosed  portions)  it  renders 
them  not  more  but  less  brittle.  The  practical  point  of  chief  interest  connected 
with  such  cases  is,  that  there  is  no  reason  to  despair  of  union,  and  that  they  should 
be  treated  in  the  ordinary  way,  with  perhaps  more  than  the  ordinary  care  to  avoid 
constriction  of  the  soft  parts. 

Wounds  of  hone.' — It  is  not  necessary  here  to  dwell  upon  wounds  of  bone,  since 
the  reader  will  find  all  that  is  practically  important  in  the  essays  on  Eractures, 
Gun-shot  Wounds,  and  Injuries  of  the  Head.  Cases  of  incised  wounds  of  bone 
without  fracture  do,  it  is  true,  occasionally  come  under  the  notice  of  the  surgeon. 
The  chief  interest  in  such  injuries  lies  in  the  probability  of  diffuse  suppuration 
(osteo-myelitis)  supervening,  or  of  the  separation  of  the  periosteum,  which  is  a 
common  event  in  such  cases,  leading  to  necrosis.  A  reference  to  those  sections  Avill 
illustrate  sufficiently  the  prognosis  and  treatment. 

T.   Holmes. 

^  See  Charcot,  '  Lectures  ou  Diseases  of  the  Nervous  System,'  New  Syd.  Soc.  Trans. 
vol.  ii.  p.  315. 

*  Some  interestiug  cases  are  to  be  found  in  Eobert,  Conf.  de  Clinique  Ckir.  1861 ;  and 
many  are  scattered  about  in  various  books  and  periodicals.  I  remember  seeing  at  St.  George's 
Hospital,  a  stout,  florid  young  man  who  had  fractured  his  thigh  in  simply  walking  across  his 
room,  without  catching  his  foot  or  making  a  false  step.     It  healed  like  any  other  fracture. 
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IN"  a  sketch  such  as  the  present,  which  must  necessarily  be  brief,  any  consideration 
of  the  diseases  of  joints  in  minute  detail  would  be  impossible.  The  writer's  aim, 
therefore,  will  rather  be  to  present  the  subject  in  its  broader  outlines.  It  will  be 
divided  into  two  parts. 

1 .  The  general  pathology,  symptomatology,  diagnosis,  treatment  and  prognosis  of 
the  diseases  common  to  the  structures  of  which  joints  generally  are  made  up. 

2.  Their  clinical  features,  as  they  are  found  in  particular  articulations. 

These  diseases,  the  result  usually  of  one  or  other  form  of  inflammation,  are  of 
considerable  variety,  affecting  as  they  do  such  very  different  structures  as  synovial 
membrane,  cartilage,  bone  and  ligament.  But,  though  each  of  these  structures  may 
be  the  starting-point  of  morbid  processes,  it  is  extremely  rare  for  one  bone  to  be 
extensively  affected  without  the  others  becoming  involved  to  a  certain  extent. 
Again,  each  is  not  affected  with  the  same  degree  of  freqviency,  far  from  this.  For 
instance,  disease  hardly  ever  begins  primarily  in  cartilage  or  ligament.  Of  these,  the 
first  is  non- vascular,  and  its  functions  are  of  a  purely  passive  kind ;  the  same  almost 
may  be  said  of  the  second.  Consequently  they  are  far  less  liable  to  inflammatory 
affections  than  either  the  synovial  membrane  or  bone,  which  are  both  very  vascular 
and  possess  very  active  functions.  This  is  why  amphi-arthrodial  joints  are  so  rarely 
attacked  by  disease  as  compared  with  the  di-arthrodial.  They  have  but  a  rudi- 
mentary synovial  membrane  (Luschka  ^)  and  their  functions,  as  well  as  those  of  the 
bones  around  them,  are  of  a  more  passive  kind.  In  short,  it  may  be  taken  as  gene- 
rally true,  and  this  it  is  well  to  bear  in  mind,  that  the  lialiility  to  inflammatory  disease 
or  neoplastic  change  of  any  tissue  is  in  direct  proportion  to  its  original  physiological 
functional  activity. 

The  causes,  too,  which  operate  in  producing  these  diseases  are  very  various. 
They  may  be  local  or  constitutional,  or  one  of  these  modified  by  the  other.  Among 
the  first  Ave  find  injury,  i.e.  blows,  strains,  crushes,  cuts,  punctures,  &c.,  then  over- 
exertion or  exposure  to  extremes  of  heat  and  cold.  Among  the  latter  we  meet  con- 
ditions which  modify  the  vital  processes  in  aU  the  tissues  of  the  body,  but  which  are 
many  of  them  particularly  prone  to  produce  evil  consequences  in  those  of  the  joints. 
Some  of  these  are  often  spoken  of  as  the  diathetic  joint  affections,  i.e.  such  as  are  due 
to  the  so-called  scrofulous  or  strumous,  the  rheumatic  and  gouty  diatheses ;  while 
others  are  set  down  as  produced  by  the  action  of  certain  specific  poisons  introduced 
into  the  system — namely,  those  met  with  in  pysemia,  syphilis,  gonorrhoea,  scarlatina, 
typhoid  fevers  and  some  forms  of  kidney  disease.  The  tendency,  however,  now-a-days 
is  to  abandon  the  rather  vague  term  diathesis,  and  to  speak  of  all  the  constitutional 
disorders  in  question  as  due  to  the  presence  in  the  blood  of  definite  poisons,  which 
either  by  over-stimulating  the  tissues  of  the  joints,  or  by  lowering  their  vitaHty,  bring 
about  the  changes  in  them  with  v.  hich  we  are  familiar.  Thus  the  scrofulous  diathesis 
is  now  believed  by  many  competent  pathologists  to  be  due  to  the  presence  in  the 
economy  of  certain  microbia  and  their  products  (Billroth,  Huetei-,  Schuller;  see 
Caries  of  the  Spine).  Gouty  changes  in  tissues,  on  the  other  hand,  are  demon- 
strated to  be  dependent  on  the  existence  in  them  of  a  chemical  irritant,  iirate  of  soda. 
Chronic  rheumatic  affections  are  believed  by  some  to  be  of  an  analogous  nature.  Of 
the  exact  niateries  morbi  of  syphilis  we  know  little  or  nothing  at  present,  but  its 

^  Die  HalhgelenTie  des  jnensch.  Kbrpers,  Berlin,  1858.     Quoted  by  Haeter,  I.e. 
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fairly  uniform  effects  upon  the  system  show  it  to  be  a  very  definite  agent.  With  the 
actual  toxic  principle  present  in  the  conditions  known  as  pyaemia  and  septicaemia  we 
ai-e  but  scantily  acquainted  as  yet ;  but,  as  far  as  we  know  anything  of  the  nature 
of  the  disease  from  clinical  study  and  experiment,  it  seems  fair  to  assume  that  it 
is  caused  by  some  definite  poison  produced  during  the  process  of  putrefaction, 
probably  the  product  of  microbia  in  the  blood.  Of  the  remaining  affections, 
viz.  those  met  with  in  gonorrhoea,  acute  rheumatism,  scarlatina,  and  some  renal 
affections,  it  need  only  be  said  that  pathologists  are  more  and  more  inclined  to 
regard  them  as  due  merely  to  varieties  of  the  pysemic  condition,  and  differing  from 
what  are  found  specially  to  follow  the  well-known  infection  of  surgical  wounds 
only  in  degree  of  severity.  It  is  suggested  that,  if  these  last  diseases  are  pro- 
duced by  organisms  in  the  blood,  the  variety  observed  among  them  may  be  due  to 
microbia  having  been  cultivated  in  each  case  upon  a  different  soil,  and  so  having 
developed  individual  peculiarities.     (See  Pyaemia,  vol.  i.) 

Affections  of  the  Synovial  Membrane. 

Beginning  now  with  the  diathrodial  joints,  as  of  greater  importance  and  more 
liable  to  disease,  we  shall  first  consider  the  affections  of  the  most  physiologically 
active  of  all  their  component  structures,  consequently  that  most  frequently  the  seat 
of  disease,  the  synovial  membrane. 

Of  the  morbid  processes  to  which  this  is  liable,  nearly  all  come  under  the  heading 
of  inflammation.  And  here  we  find  every  gradation  between  transient  hyperEemia, 
with  trifling  hypersecretion,  and  intense  congestion  with  suppui-ation.  Three  forms, 
however,  are  generally  spoken  of — (1)  the  acute,  (2)  the  subacute,  (3)  the  chronic — all 
arising  from  a  variety  of  cavises,  local  or  general. 

It  will  be  convenient  to  examine  the  disease  in  its  simplest  forms,  first  as  caused 
by  local  influences  and  independently  of  any  constitutional  condition.  This  will  give 
the  type  of  synovial  inflammation,  and  we  need  afterwards  study  the  more  complicated 
affections  due  to  constitutional  causes  only  so  far  as  they  depart  from  this  type. 

The  simplest  forms  of  acute  synovitis  are  those  which  follow  such  injuries  as 
blows,  strains,  and  crushes  not  opening  the  joint.  With  those  injuries  which  open 
the  synovial  sac,  even  by  puncture,  an  extra  factor  operates  in  many  cases — namely, 
the  introduction  locally  of  septic  matter,  which  modifies  the  morbid  process  in  a  most 
important  way  (see  pp.  335  and  349).  Next  to  these  causes  come  exposure  to 
extremes  of  cold  or  heat,  or  to  wetting. 

The  vaso-motor  disturbance  induced  by  any  of  these  results  in  rapid  dilatation  of 
the  vessels  of  the  synovial  membrane,  with  consequent  increase  m  its  functional 
activity,  is  evidenced  by  the  free  hypersecretion  of  synovial  fluid.  A  joint  examined 
in  this  condition  presents  a  remarkable  appearance  on  its  internal  surface.  The 
membrane  is  of  a  bright  red  colour,  uniformly  or  in  patches,  contrasting  markedly 
with  the  pearly  white  of  the  encrvisting  cartilages.  It  is  swollen  throughout,  right 
up  to  the  border  of  the  latter.  The  fluid  now  distending  the  joint  will  vary  in 
quantity  and  quality  according  to  the  intensity  of  the  vascular  excitement  in  the 
membrane.  If  the  latter  is  moderate,  it  will  present  the  appearance  of  ordinary  but 
superabundant  synovium.  A  little  later  and  this  fluid  is  diluted  with  more  or  less 
serum,  with  a  few  leucocytes,  until  finally,  in  the  worst  attacks  of  active  congestion, 
the  latter  are  present  in  sufficient  number  to  constitute  true  pus.  There  is  no  sharp 
boundary  line  between  these  three  conditions,  either  pathological  or  clinical ;  they  run 
into  one  anothei'. 

In  the  simplest  forms  of  acute  synovitis,  however,  it  is  the  rule  to  find  little  more 
than  turbidity  of  the  superabundant  synovium,  hardly  sufficient  to  justify  its  being 
called  semipurulent.  It  may  contain  a  few  flakes  of  fibrin  and  perhaps  a  shred  or 
two  of  cast-off  lining  of  the  joint. 

The  symptoms  of  this  condition  will  be  (subjective)  pain  on  movement  or  hand- 
ling of  the  part ;  local  heat  and  throbbing,  with  perhaps  slight  general  pyrexia  : 
(objective)  distension  and  fluctuations,  with  slight  redness  and  altered  position. 
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The  general  treatment  in  this  state  is  usually  simple.  Rest  for  the  joint  affected 
comes  first,  and  must  be  secured  either  by  position,  splints,  or  other  appliances  (see 
special  joints).  Local  antiphlogistics  come  next,  i.e.  leeches  or  wet  cupping  in  the 
case  of  strong  healthy  individuals,  followed  by  ice  or  evaporating  lotions  to  the  part 
in  the  earliest  stages,  or  hot  belladonna  fomentations  a  little  later  on.'  The  constitu- 
tional treatment  will  consist  at  the  same  time  of  a,  brisk  saline  purge,  with  the 
addition  even  of  a  little  antimony  in  sthenic  cases,  while  in  the  weak  or  debilitated 
tonics  and  stimulants  are  often  in  h'cated.  In  a  few  instances  anodynes  and  sedatives 
are  called  for  where  there  is  much  pain  and  general  systemic  disturbance.  If  there 
be  any  suspicion  of  general  septic  origin  of  the  attack,  quinine  or  the  salicylates 
should  be  freely  given,  together  with  stimulants. 

Under  such  treatment  simple  cases  do  well,  and  the  prognosis  is  favourable.  The 
hypersemia  becomes  less  and  less,  eifasion  ceases,  tension  is  relieved,  and,  with  the  pain, 
tenderness  and  local  heat,  the  general  pyrexia  also  disappears.  The  turbid  synovial 
collection  will  then  be  absorbed,  and  a  more  or  less  complete  restitutio  ad  integrum 
take  place.  Sometimes,  however,  this  absorption  is  slow,  and  long  after  all  heat 
pain,  and  redness  have  disappeared,  a  serous  fluid  may  still  remain  behind  in  large 
quantity  and  distend  and  weaken  the  joint.  This  condition,  known  as  hydrops  articvli, 
is,  however,  more  likely  to  follow  the  sub-acute  or  chronic  affections  (see  pp. 
336-337). 

Here  it  will  be  necessary  to  use  repeated  blistering  or,  better  still,  aspiration  of 
the  joint  with  a  very  fine  needle,  the  utmost  precautions  as  to  cleansing  the  latter  and 
the  skin  perfectly  having  been  observed.  When  the  fluid  has  been  thus  dispersed, 
the  capsular  structures  so  long  stretched  will  require  support  for  a  time.  This  is 
best  given  them  by  careful  strapping  in  the  first  instance,  and  later  on  by  elastic 
web  coverings.  After  this,  if  there  be  any  stiff"uess  from  the  adhesion  of  patches  of 
plastic  matter  in  or  about  the  joint,  this  may  be  got  rid  of  by  passive  movement, 
which,  if  painful,  may  require  an  ansesthetic.  The  final  absorption  of  any  remains 
of  this  plastic  matter  may  be  much  aided  by  inunctions  of  mercurial  or  iodine  oint- 
ments, and  by  friction.  Any  little  weakness  left  after  this  will  soon  be  recovered 
from,  as  the  joint  is  used,  especially  if  the  latter  undergo  regular  douching  with  cold 
water  (preferably  salt),  with  shampooing. 

Such  would  be  the  history  of  a  case  of  simple  acute  synovitis  going  as  far  as 
effusion  of  a  turbid  serous  synovium  and  terminating  favourably  within  a  short  time. 
If,  however,  the  inflammation  run  higher  until  true  pus  is  rapidly  formed,  we  shall 
have,  in  addition  to  all  the  subjective  and  objective  symptoms,  in  a  marked  degree,  above 
described,  several  others  which  will  serve  to  indicate  the  state  of  the  interior  of  the 
joint.  Firstly,  a  rigor  is  very  commonly  observed  at  the  commencement  of  suppura- 
tion, then  oedema  of  the  part  already  reddened.  If  the  disease  run  on,  the  skin  will 
soon  lose  its  bright  red  tint,  and  become  of  a  dusky  brownish  red,  with  earthy  tracts, 
until  in  extreme  cases  one  spot  in  particular  becomes  purplish,  thinned,  and  even- 
tually bursts,  discharging  the  contents  of  the  joint.  By  this  time  the  surfaces  of  the 
latter  will  have  assiimed  a  somewhat  different  aspect  to  that  described  above.  The 
synovial  membrane  will  have  become  inore  deeply  congested  and  swollen,  it  will  be 
softened,  pulpy  and  ulcerated,  and  overlap  the  encrusting  cartilages,  causing  changes 
in  them,  to  be  alluded  to  presently  (see  p.  349). 

The  treatment  of  this  form  of  simple  synovitis  where  pus  is  forming  is  based 
upon  general  principles.  The  first  thing  is  to  empty  the  joint.  This  is  best  done 
by  aspiration  or  incision.  In  either  case  the  utmost  care  must  be  taken  to  keep  the 
parts  aseptic  by  careful  cleansing  of  the  skin  and  needle  in  the  first  instance  and  by 
the  use  of  strict  antiseptic  dressings  (Listerian  or  other)  in  the  last.  The  incision 
should  be  made  on  the  inner  aspect  of  the  joint  in  the  long  axis  of  the  limb,  but 
well  back,  so  as  to  drain  the  deeper  part  of  the  cavity.  (R.  Parker.)  After  the 
latter  has  been  emptied,  it  may   be  washed  out  with  2^^  per  cent.    carboKc  solu- 

1  Extr.  Bellad.  mixed  with  an  eq^aal  amount  of  glycerine  is  perhaps  the  most  convenient 
form  in  wliich  to  use  this  drug.  It  may  thus  be  easily  and  gently  spread  over  the  tender 
part,  and  will  relieve  pain  as  well  as  lower  the  inflammation. 
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tion,  prior  to  the  adjustment  of  drain-tubes,  and  to  being  enveloped  in  the  absorbent 
dressings.  These  latter  must  be  re-applied  until  the  suppuration  has  ceased  and  the 
wound  of  the  joint  cavity  has  closed.  When  the  part  has  quite  cicatrised,  the 
functions  of  the  joint  may  be  completely  restored,  after  an  interval  of  stiffness,  if 
the  drainage  have  been  carefully  conducted  at  an  early  stage.  If,  however,  this 
opening  up  of  the  joint  can  be  avoided,  it  will  be  all  the  better,  and,  fortunately,  a 
few  carefully  repeated  aspirations  are  often  quite  adequate  to  meet  all  the  exigencies 
of  the  case. 

During  the  formation  of  the  pus,  and  its  arrest  afterwards,  the  constitutional 
treatment  will  usually  require  to  be  a  tonic  one  in  the  class  of  cases  met  with  in 
metropolitan  practice,  and  stimulants  -will  often  be  needed.  In  sthenic  cases  in  the 
country,  saline  purging,  and  even  bleeding,  sometimes  may  be  resorted  to  with 
advantage  at  the  outset,  but  always  cautiously,  in  view  of  the  after  condition  of  the 
patient.  But  where,  in  spite  of  all  antiseptic  precantions,  the  pus  within  the  joint 
has  become  contaminated  by  some  ferment  from  without,  every  form  of  general 
sustaining  treatment  will  be  required.  Here  we  shall  have  the  greatest  difficulty  in 
saving  the  joint  or  limb,  if  such  be  the  seat  of  the  disease ;  and  not  infrequently  we 
are  obliged  to  sacrifice  one  or  the  other  to  save  the  patient's  life.  For,  in  such  cases, 
where  the  suppuration  in  the  joint  becomes  foul,  the  septic  fever  is  usually  very  high, 
and  the  strain  upon  the  patient's  powers  peculiarly  great. 

Suh-acute  synovitis  is  produced  by  the  same  causes  as  above  which  lead  to  the 
acute  form,  but  operating  in  a  milder  degree.  There  is  consequently  less  marked 
hypereemia  of  the  synovial  membrane  and  less  rapid  secretion  of  fluid.  The  latter 
consists  here  of  little  more  than  synovium,  diluted  with  a  certain  proportion  of  serum, 
but  still  quite  clear,  and  containing  few  or  no  corpuscular  elements.  The  local  heat 
is  only  slightly  raised,  redness  and  general  pyrexia  are  absent,  and  the  joint  is  not 
tensely  distended.  Pain  and  tenderness  are  almost  absent,  and  the  jmrt  feels  little 
more  than  stiff.  An  examination  of  the  surfaces  of  the  articulation  shows  little 
departure  from  the  normal,  except  perhaps  slight  hyperasmia  of  the  lining  membrane 
in  patches. 

The  treatment  in  this  case  will  be  much  the  same  as  in  the  acute  inflammation, 
but  need  not  be  quite  so  vigorous  at  first.  The  chief  difficulty  here  will  be,  as  a  rule, 
to  restore  the  balance  betw^een  absorption  and  secretion  in  the  joint,  which  leads  to 
accumulation  of  fluid  in  the  joint,  usually  spoken  of  as  hydrops  articuli.  This  con- 
dition is  more  likely  to  be  troublesome  now  than  after  the  acute  affection.  If  the 
clear  fluid  be  removed  from  the  joint  by  blistei's  or  aspiration,  it  is  very  apt  to  re- 
accumulate  over  and  over  again,  even  without  any  re-accessioii  of  inflammation.  It 
is  in  this  state  that,  if  repeated  blisters  and  aspiration  have  failed,  the  injection  into 
the  joint  of  some  mildly  stimulating  fluid,  which  is  at  the  same  time  perfectly  aseptic, 
is  found  of  use.  The  best  materials  for  this  purpose  are  a  2^  per  cent,  carbolic  acid 
solution  or  tincture  of  iodine  of  the  strength  of  a  drachm  to  the  ounce  of  pure  water. 
The  effect  of  using  either  of  these  is,  first,  to  produce  a  mild  inflammation  of  the 
synovial  membrane,  with  heat,  and  i-efilling  of  the  joint  emptied  at  the  time  of  tlie 
operation,  and  then  such  a  modification  of  the  processes  of  secretion  and  absorption 
as  to  re-adjust  their  balance.  How  this  is  actually  brought  about  is,  perhaps,  not  as 
clear  as  it  might  be.  After  these  sub-acute  attacks,  the  use  of  elastic  web  coverings 
is  often  necessary  for  long  periods. 

Chronic  simple  synovitis  differs  little  from  the  last  except  in  degree.  The  same 
causes  operate,  the  same  effects  are  produced.  But,  owing  to  some  peculiarity  in  the 
individual,  the  latter  last  longer,  and  are  in  consequence  somewhat  modified.  Thus 
though  the  fluid  accumulation  and  the  hypersemia  difl'er  in  few  respects  from  what  is 
observed  in  the  sub-acute  form  of  disease,  the  persistence  of  the  latter  for  long  periods 
leads  to  plastic  thickening  of  the  synovial  membrane.  It  thus  becomes  altered  in 
consistence,  being  toughened  and  heavy,  and  often  irregularly  hypertrophied  in  all 
its  parts.  If  its  borders  are  particularly  affected,  pendulous  masses  of  thickened 
tissue  are  sometimes  formed  which  hang  loose  about  the  sides  in  the  joint  (fio'.  64). 
Should  one  of  these  become  fixed  during  the  movements  of  the  latter,  its  pedicle  may 
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Fig.  64. — Pendulous  Growths  from 
the  Synovial  Membrane.  (From  a 
preparation  in  the  Museum  of  St. 
George's  Hospital.) 


be  torn  through,  on  which  it  becomes  free  to  move  in  all  directions,  and  often  gives 
much  trouble  (see  i>.  3.55).  Usually  with  the  chronic  form  of  synovitis  there  is  a 
certain  amount  of  participation  of  the  ligamentous  structures  around  ;  but  this  we 
shall  consider  later  on. 

The  symptoms  of  this  affection  are  almost 
the  same  as  those  present  in  the  sub-acute  form, 
only  differing  in  being  less  marked.  Indeed  it 
would  not  be  necessary  to  consider  these  two  as 
distinct  varieties  were  it  not  that  the  plastic 
changes  in  the  membrane  are  important  as  re- 
quiring careful  treatment,  being  prone  to  very 
seriovisly  affect  the  functions  of  the  joint  if 
neglected.  In  addition,  then,  to  the  treatment 
suitable  in  sub-acute  cases,  we  have  to  aim  at 
causing  absorption  of  the  plastic  matter  de- 
posited. This  is  best  done  by  the  combination 
of  pressure  by  means  of  strapping  with  frictions, 
and  the  inunction  of  mercui'ial  ointment,  or 
painting  the  part  with  tincture  of  iodine.  The 
joint  should  be  kept  at  rest  during  this  treat- 
ment, and  passive  motion  should  precede  for 
some  time  the  permission  to  use  it.  When  it 
is  made  use  of,  it  should  be  suppoited  by  strap- 
ping or  elastic  bandages  for  a  considerable  time, 
until  all  tendency  to  the  reproduction  of  the 
hydrojjs  articuli  has  passed  and  the  part  feels  qvtite  strong.  Douching  with  sea 
water  and  massage  will  also  be  of  use  here,  combined  with  the  best  tonic  constitu- 
tional treatment  we  can  devise  for  each  patient.  If  not  otherwise  contra-indicated, 
the  patient  should  take  outdoor  exercise  from  an  early  date,  the  affected  joint  being 
carefully  protected  from  movement  or  strain  by  some  suitable  appliance  /'see  special 
part).     Sea-air  and  sea-bathing  are  also  particularly  useful  here. 


Bearing  these  three  kinds  of  synovitis  produced  solely  by  external  causes  in  our 
minds  as  types  of  simple  inflammations  of  the  synovial  membrane,  we  turn  now  to 
the  consideration  of  those  forms  due  to  constitutional  causes.  Here  the  morbid  in- 
fluence acts  from  within  either  quite  independently  of  any  external  agent,  or,  the 
latter  being  present,  so  modifies  its  effects  as  wholly  to  alter  the  character  of  the 
process  it  has  started. 

Under  this  heading  will  come  the  following  affections  of  the  synovial  tissues — the 
pysemic,  scarlatinal,  puerperal,  the  gonorrhoeal,  polyarthi-itic  rheumatic,  and  those  of 
typhoid,  small-pox,  and  dysentery ;  the  nephritic,  the  so-called  strumous,  and  syphi- 
litic, the  gouty  and  chronic  rheumatic. 

This  long  list  of  vai-ieties  commonly  spoken  of  may  be  much  shortened  if  we  adopt 
the  view  now  held  by  many,  that  affections  of  the  joints  following  on  putrid 
changes  in  ordinary  wounds,  and  those  met  with  in  scarlatina  and  puerperal  fever,  are 
really  one  and  the  same  in  kind,  the  ulceration  of  the  throat  in  the  former,  and  the 
foul  state  of  the  uterine  surface  in  the  latter,  being  the  starting-point  in  this  case. 
These  may  then  be  considered  under  the  common  heading  of  acute  pysemic  synovitis. 
Again,  that  those  often  accompanying  typhoid  fever,  small-pox,  dysentery,  gonor- 
rhoea, some  forms  of  Bright's  disease,  and  that  known  as  polyarthritic  or  acute 
rheumatism,  are  closely  allied  to  the  latter,  except  in  being  usually  less  destructive, 
and  may  be  held  to  be  due  to  a  form  of  sub-acute  pytemia.  Some,  again,  would  go  a 
step  further,  and  regard  the  gouty  and  so-called  chronic  rheumatic  affection  as  both 
due  to  one  poison,  or  to  two  poisons  closely  allied :  but  this  perhaps  with  less  reason. 
That  a  definite  toxic  agent  is  present,  however,  in  large  quantity  in  the  blood  in  gout 
we  know  positively,  and  that  the  liability  to  inflammation  here  is  in  direct  proportion 
to  the  amount  of  this  in  the  tissues,  is  also  almost  beyond  question. 
Vol.  IL  Z 
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This  leads  us  to  speculate  upon  the  causes  of  the  other  affections  of  our  list.  And 
when  we  do  so  in  the  light  of  the  accurate  clinical  observation  of  the  present  day, 
and  of  experimental  research,  we  are  driven  more  and  more  towards  the  conclusion, 
that  with  perhaps  the  exception  of  the  rheumatic  arthritis,  they  are  all  due  to  the 
presence  of  definite  poisons  in  the  blood,  which  in  some  cases  act  by  irritating  or  over- 
stimulating  the  tissues  through  which  they  are  carried,  and  in  others  by  so  interfering 
with  the  nutrition  of  the  latter  as  to  cause  degenerative  changes.  What  these 
poisons  are  in  each  case  we  do  not  definitely  know  as  yet,  but  about  some  of  them  a 
good  deal  has  been  ascertained.  That  of  gout,  for  instance,  we  can  separate  chemically 
from  the  tissues,  and  find  it  to  be  urate  of  soda  ;  that  of  syphilis  we  only  know  through 
its  common  mode  of  introduction  into  the  system  and  fairly  uniform  effects,  and  the 
influence  over  it  of  certain  drugs ;  that  of  the  pysemic  group  appears  from  daily 
accumulating  evidence  to  consist  either  in  the  presence  in  the  blood  of  certain  microbia 
or  some  toxic  matter  produced  by  them  ;  finally,  the  excitant  of  strumous  inflamma- 
tions, it  is  believed  by  many  competent  pathologists,  may  be  almost  proved  to  consist 
also  of  lower  organisms  or  their  products  acting  in  this  case  with  less  energy.  (See 
Caries  of  Spine.) 

Another  point  strikes  us  here  in  looking  over  the  list  of  synovial  diseases  above 
enumerated — namely,  that  they  arrange  themselves  easily  into  three  groups,  according 
to  the  character  of  the  processes  which  underlie  the  grosser  changes  present.  One 
group,  including  the  aboAJ-e  acute  and  sub-acute  pysemic  affections,  is  generally  cha- 
racterised by  the  presence  of  active  hypersemia,  rapid  effusion,  and  cell-proliferation. 
The  next,  made  up  of  the  strumous  and  syphilitic  by  a  more  passive  hypersemia  and 
sluggish  cell-proliferation.  The  last,  including  the  gouty  and  chronic  rheumatic, 
rather  by  degenerative  changes,  accompanied  or  followed  by  passive  hypeisemias  of 
usually  moderate  intensity,  and  not  marked  primarily  by  either  excessive  effusion  or 
cell-proliferation.  The  varieties  of  disease  in  each  of  these  groups  display  a  close 
parallelism  in  their  natural  history.  For  instance,  it  requires  minute  scrutiny  indeed 
to  detect  differences  between  the  chronic  pulpy  degeneration  of  the  synovial  membrane, 
due  to  so-called  scrofula,  and  the  analogous  changes  of  the  structure  due  to  syphilis. 
The  same  may  be  said  of  the  other  affections  of  the  joints  enumerated  above  as  belonging 
to  the  acute  and  sub-acute  pyfemic  class,  while  between  the  primary  degenerative  changes 
of  gout  and  chronic  rheumatic  arthritis  there  often  seems  to  be  a  close  relation. 

With  these  few  genei-al  remarks  on  the  synovial  affections  depending  upon  con- 
stitutional causes,  we  pass  to  their  more  particular  study,  arranging  them  in  groups 
for  convenience  sake  according  to  the  above  sketch. 

Acute  jyycemic  synovitis  is  met  with,  as  already  noted,  in  the  course  of  several 
diseases  hitherto  held  to  be  quite  distinct.  It  is  probable,  however,  that  the  poison 
which  produces  it  is  of  the  same  nature  in  each  case,  and  is  introduced  into  the  sys- 
tem in  the  same  way  generally  in  all — namely,  through  foul  suppurating  surfaces, 
whether  these  be  the  result  of  siirgical  injuries  or  operations,  of  contamination  of  the 
raw  uterine  cavity  after  parturition,  or  of  the  scarlatinal  inflammation  of  the  throat, 
ear,  or  other  mucous  tracts  (for  details  see  Py^^mia,  vol.  i.)  This  agent  once  en- 
tered in  suflicient  amount  seems  to  possess  the  power  of  increasing  rapidly  to  a  degree 
sufiicient  to  produce  intoxication  of  the  whole  system.  This  is  indicated  by  an  abrupt 
rise  of  temperature,  culminating  in  a  rigor,  after  which  the  temperature  may  as 
suddenly  fall  again.  At  any  time  after  this  one  or  more  of  the  joints  may  commence 
to  swell  quickly,  as  a  consequence  of  effusion  into  them,  which,  as  in  the  simple 
affection,  may  be  synovial,  sei'ous,  or  purulent. 

It  is  only  necessary  now  to  point  out  briefly  how  this  septic  synovitis  differs  from 
the  typical  simple  affection  described  already  (pp.  334,  335.)  First  it  may  appear  in 
several  joints  at  once,  or  develop  rapidly  in  one  and  as  quickly  subside,  while  com- 
mencing in  another  perhaps  on  the  opposite  side  of  the  body.  It  is  often  accompanied 
by  circumscribed  pink  blushes,  which  contrast  markedly  with  the  pale  faded  look  of  the 
rest  of  the  skin,  due  to  the  constitutional  conditions,  and  quite  unlike  the  diffused  bright 
blvish  of  ordinary  synovitis.     Its  effusion  in  bad  cases  tends  to  rupture  the  synovial 
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sac  early,  and  to  extra vasate  itself  among  the  peri-articular  structures.  The  affection 
is  rarely  limited  to  the  synovial  membrane  alone,  but  tends  to  extend  rapidly  to  the 
enci'usting  cai-tilages,  which  are  evenly  and  smoothly  removed  by  a  process  more 
like  digestion  than  anything  else,  and  usually  quite  unlike  ulceration  (see  p.  349). 
This  change,  too,  in  the  cartilage  is  not  necessarily  accompanied  by  staitings  of  the 
Kmb,  as  in  other  cases. 

The  subjective  symptoms  here  ai'e  the  same  as  those  present  in  the  simple  affection 
running  on  to  siippuration  (see  pp.  334,  335)  and  need  not  be  further  alluded  to.  But 
the  constitutional  condition  is  quite  diiferent  in  this  case.  Here  we  have  all  the 
general  disturbances  peculiar  to  the  pysemic  state  in  greater  or  less  degree  :  the  high 
but  fluctuating  temperature,  the  rigors,  delirium,  restlessness,  &c.,  for  the  detailed 
consideration  of  which  the  reader  is  referred  to  the  essay  on  Pyemia. 

As  to  the  aetiology  of  the  local  affection,  we  have  started  with  the  justifiable 
assumption  that  it  is  due  to  a  poison  circulating  in  the  blood,  and  there  only  remains 
to  be  considered  how  this  produces  the  inflammation  of  the  synovial  membrane.  The 
most  satisfactory  theory  to  account  for  this  appears  to  be  bi'iefly  the  following. 
That  the  septic  matter  in  the  circulation  acts  as  an  irritant  upon  all  the  vascular 
structures  of  the  body.  That  all  are  thei'eby  excited  to  increased  function  for  the 
time  being.  That  those  of  them  which  preside  over  the  secretion  of  the  various 
fluids  of  the  body  give  evidence  of  this  in  the  increased  amount  they  produce.  Thus, 
for  instance,  the  intestine  may  give  off  much  mucus ;  the  lung  likewise  in  the  case  of 
the  enteritis  or  bronchitis  so  frequently  observed  in  typical  pysemia.  But  in  both  these 
and  other  instances,  the  secretion  containing  some  of  the  poison  from  the  blood  is 
cast  out  of  the  system.  In  the  case  of  the  synovial  cavities,  however,  this  is  not 
so.  Their  seci'etions  are  thrown  off  into  a  closed  sac,  fi-om  which  there  is  no  escape 
except  by  absorption.  But  the  fluid  in  this  case  contains  a  poison  eliminated  from  the 
blood,  as  offending  material,  and  is  therefore  a  strong  local  ii-ritant.  We  have, 
therefore,  not  only  the  original  stimulus  to  inflammation  of  the  synovial  membrane, 
due  to  the  poison  in  the  blood,  but  this  plus  the  active  instant  of  the  septic  synovium, 
pent  up  and  ever  increasing  in  the  joint.  It  is  probably  for  this  reason  that  we  find 
free  effusions  into  synovial  cavities  in  septic  conditions  of  the  system  where  the  poison 
is  not  pi'esent  in  sufficient  amount  to  produce  very  marked  outpourings  of  secretion 
fi'om  free  surfaces  (e.g.  intestine,  lung),  where  there  is  no  accumulation  of  the  materies 
morbi  for  any  time.  With  the  varying  virulence  of  the  poison,  too,  there  will  be  a 
diffei'ence  in  the  intensity  of  the  inflammation  in  the  joint,  and  we  may  find  a  simple 
synovial,  a  serous,  or  a  purulent  effusion  into  it.  The  last  of  these,  charged  with 
septic  matter  (whatsoever  this  be),  now  acts  as  an  intense  irritant  upon  the  cartilage, 
causing  rapid  proliferation  of  its  cells  and  solution  of  the  matrix  in  a  way  to  be 
described  hereafter  (see  pp.  349-350). 

The  diagnosis  of  these  affections  is  rarely  difficult  in  view  of  the  general  condition 
and  rec^uires  no  special  notice. 

The  local  treatment,  too,  is  conducted  on  the  same  principles  laid  down  for  the 
simple  affection  ;  the  necessity  foi'  early  evacuation  of  the  septic  effusion  from  the 
joint  by  aspiration  or  incision  being  particulai'ly  urgent  here  (see  p.  335).  In 
addition,  we  have  to  employ  those  measures  for  dealing  with  the  general  condition 
mentioned  in  the  essay  on  Pyemia.  Our  chief  reliance  here  will  be  upon  quinine  in 
large  doses,  combined  with  the  free  use  of  the  stronger  stimulants. 

The  pi-ognosis  in  acute  cases  is  gloomy,  both  as  regards  the  joint  and  the  life  of 
the  patient.  Where  the  septic  irritant  is  present  in  sufficient  amount  to  cause  free 
suppuration  in  the  articulation,  as  is  often  the  case,  it  is  only  too  likely  to  be 
abundant  enough  to  pi-oduce  fatal  general  toxic  effects  upon  the  system  too.  But 
where  the  poison  is  less  virulent,  or  the  patient  strong  enough  to  resist  it,  thei-e  may 
be  recovery  after  more  or  less  disorganisation  of  the  joint,  followed  by  anchylosis. 

In  the  synovitis  often  accompanying  gonorrhcea,  typhoid  fever,  small-pox,  dys- 
enterj',  the  so-called  poly- arthritic  rheumatism,  and  some  forms  of  renal  disease  we 
have  bill  milder  forms  of  the  affection  just  considered.  Either  the  dose  of  the  poison 
in  these  cases  is  smaller,  or  it  is  less  virulent,  or  the  patient's  vitality  is  greater  :  the 
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results,  therefore,  are  not  so  bad  in  most  cases.  This  is  not  always  so,  however. 
Fatal  pygemia  lias  been  known  to  follow  gonorrhixia  in  several  cases. ^  I  have  also  had 
to  treat  a  case  in  which,  during  typhoid  fever,  rapid  effusion  into  the  right  hip-joint 
had  gone  on  to  softening  of  the  capsule,  and  slipping  out  of  the  head  of  the  femur 
upon  the  dorsum  ilii,  from  which  I  was  able  to  reduce  it  again  into  the  acetabulum. 
But  in  the  majority  of  cases,  the  form  of  synovitis  following  the  diseases  mentioned 
above  is  of  a  milder  character  than  that  of  the  first  class.  How  the  septic  matter  is 
introduced  in  each  case  is  not  always  certain.  But  we  can  readily  understand  the  possi- 
bility of  its  reception  from  the  inflamed  or  ulcerated  urethra,  from  ulcers  in  the 
intestine,  or  pustules  on  the  skin,  &c.  I  am  also  inclined  to  think,  from  numerous 
observations,  that  suppuration  of  the  middle  ear  is  a  more  frequent  source  of  septic  in- 
toxication than  is  commonly  supposed,  and  is  often  overlooked  in  such  cases.  I  have 
seen  poly-arthritic  synovitis  traceable  to  nothing  if  not  to  otitis  media  jntridenta. 

In  this  group  of  sub-acute  septic  synovitis,  the  temperature  usually  rises  very 
considerably,  often  four  or  five  degrees,  but  does  not  oscillate  so  much  as  in  the  first 
group ;  rigors,  too,  are  not  so  frequently  observed.  The  inflammation  of  the  joint 
is  not  so  rapid  in  its  course,  and  often  produces  but  slight  efiiision,  with  pufiiness,  and 
a  faint  blush  which  soon  fades.  The  pain  is  usually  very  severe,  perhaps  more  so 
than  in  the  severer  cases,  but  it  is  rather  on  movement  than  from  distension,  &c. 
Here,  too,  there  is  the  same  tendency  as  in  the  first  group  for  the  disease  to  affect 
one  synovial  tract  after  another,  or  several  at  a  time,  none  in  the  body  having  im- 
munity, not  even  the  tendinous  sheaths  and  bursse.  The  possibility  of  the  smaller 
'  out  of  the  way '  joints  being  affected  in  this  way  should  always  be  borne  in  mind  as 
explaining,  perhaps,  many  of  those  deep-seated  pains  and  swellings  occurring  in  the 
course  of  the  diseases  enumerated  above,  in  situations  in  which  we  are  not  familiar 
with  synovitis.  Thus  any  of  the  small  articulations  of  the  vertebral  column  may  be 
affected  as  well  as  bursse  to  whose  existence  even  our  attention  would  otherwise 
hardly  ever  be  called. 

In  gonorrhcea,  the  joint  affection  generally  starts  about  the  second  or  third  week 
after  the  appearance  of  the  purulent  discharge,  but  there  is  no  great  regularity  in 
this  matter.  In  the  other  disea!-es,  it  may  start  at  any  time  during  their  existence  ; 
that  is,  as  long  as  they  are  accompanied  by  suppurating  surfaces  which  present  a 
suitable  soil  for  the  reception  of  the  accidental  inoculation.  In  all  the  affections  of 
the  sub-acute  specific  group,  but  perhaps  especially  in  that  following  gonorrhoeal 
urethritis,  the  synovitis  leaves  the  joint  in  a  condition  in  which  recurrence  of  passive 
effusion  is  frequent  :  it  appears,  too,  to  remain  longer  painful  than  after  the  simple 
affections.  It  may  also  degenerate  into  the  chronic  form,  with  much  plastic  exudation 
both  in  the  synovial  membrane  and  in  the  parts  around,  leading  to  mvich  stiffness 
of  the  pai't. 

The  diagnosis  of  the  nature  of  the  synovial  affections  of  this  group  is  not  difficult, 
if  we  bear  in  mind  the  possible  constitutional  causes  alluded  to. 

The  treatment,  too,  apart  from  the  cleansing,  if  possible,  of  the  original  focus  of 
absorption,  and  correcting  the  general  septic  condition,  offers  no  material  points  of 
difference  from  that  described  as  suitable  in  the  simple  form  of  subacute  synovitis 
(see  p.  336). 

We  turn  now  to  that  group  of  so-called  constitutional  synovial  affections 
characterised  in  the  main  as  we  have  seen  (p.  338)  by  a  more  passive  hypersemia, 
and  sluggish  cell -proliferation.  This  group  will  include  sypliilitic  and  strumous 
synovitis. 

It  is  necessary  to  remark,  however,  that  we  are  not  including  here  that  form  of 
sub-acute  synovitis  often  noticed  early  in  the  secondary  stage  of  syphilis,  which  diffei'S 
little,  if  at  all,  from  what  we  have  been  considering  under  the  head  of  sub-acute 
septic  synovitis.  The  congestion  and  hypersecretion  here  in  the  joints  are  analogous 
to  what  is  often  observed  at  the  same  time  in  the  mucous  membrane  of  the  throat, 
lar};nx,  and  bronchi,  at  the  outset  of  the  secondary  sequelEe,  which  last  for  a  short 
1  Wilks  and  Moxou,  Path.  Anat.  2nd  ed.  p.  70. 
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period,  and  disappear  spontaneously,  but  only  to  be  followed  soon  by  the  more  obvious 
cutaneous  syphilides.  Tiie  synovitis  here  is  probably  due  to  the  irritation  of  the 
poison,  which  as  yet  is  not  sufficiently  developed  to  produce  those  plastic  tissue 
changes  familiar  to  us  in  the  later  secondary  and  tei'tiary  stages.  It  is  probably  this 
milder  form  of  synovial  affection,  without  marked  effusion,  which  gives  rise  to  those 
'  prodromal  pains  '  in  the  joints  and  deeper  parts  of  the  back  so  often  met  with  at  the 
outset  of  syphilis.  Possibly  the  joints  of  the  spine  are  the  seat  of  some  of  them,  as 
well  as  those  larger  articulations  which  we  can  see  and  which  are  usually  the  seat 
of  pains  too. 

But  the  syphilitic  synovitis  which  is  here  grouped  with  the  strvimous  is  not  this. 
It  is  that  slow  structural  change  in  the  synovial  membrane  coming  on  late  in  the 
disease,  whether  acquired  or  congenital.  For  in  the  latter  form  it  occurs  quite  as  often, 
if  not  more  so,  than  in  the  former.  Any  or  every  stru.cture  of  a  joint  may  be  affected, 
but  the  bulk  of  the  disease  is  generally  observed  in  the  soft  parts,  especially  the 
synovial  tissues.  Here  we  are  dealing  with  a  small-celled  infiltration,  usually  most 
abundant  in  the  latter.  To  the  naked  eye,  its  appearance  differs  but  little,  if  at  all, 
fi'om  the  granulation-tissue  of  the  chronic  strumous  affection.  When  the  cells  are 
aggregated  in  distinct  masses,  we  have  the  true  gumma  before  us.  But  usually  it  is 
distributed  evenly  like  inflammatory  exudation  (although  there  is  but  slight 
hypersemia  present,  and  that  of  a  sluggish,  passive  character),  throughout  the  whole 
synovial  tissues,  giving  the  latter  a  softened  pulpy  consistence,  and  a  swollen 
appearance.  In  this  condition  it  may  remain  for  a  long  time,  if  not  removed  by 
treatment,  or  may  undergo  fuither  secondary  changes.  The  latter  will  be  quite 
analogoiis  to  what  takes  place  in  the  pulpy  granulation  of  struma.  It  may  become 
converted  into  fibrous  tissue,  or  may  liquefy,  caseate,  or  become  converted  into 
cretaceous  matter.  Thus,  as  we  shall  presently  see,  there  is  in  both  syphilis  and 
struma  either  (1)  a  return  to  the  healthy  state,  with  or  without  permanent  thickening ; 
(2)  liquefaction  of  the  lowly-organised  granulation-tissue  and  the  formation  of  larger 
or  smaller  collections  of  soft  bi'oken-down  mateiial  which  may  burst  its  way  through 
the  skin  or  into  the  joint ;  (3)  the  conversion  of  this  same  tissue  by  a  process  of  fatty 
degeiieration  into  cheesy  masses  in  the  neighbourhood  of  the  latter,  or  (4)  its  drying  up 
into  cretaceous  matter  in  the  same  situation.  If  the  deposit  be  present  in  the  actually 
granulating  form,  it  will,  if  it  break  down,  usually  follow  the  rule  which  applies  to 
external  gummata  elsewhere — namely,  progi-ess  more  or  less  rapidly  towards  the 
surface  of  the  body,  and  open  eventually  upon  it.  It  may  then,  however,  degenerate 
progressively  towai-ds  its  base,  until  it  secondarily  opens  into  the  joint  (see  Coulson's 
case').  This,  too,  shows  a  close  parallel  with  the  strumous  affection.  Sometimes, 
but  not  as  a  rule,  this  tertiary  deposit  in  the  synovial  structures  provokes  an  effusion 
into  the  joint. 

These  tertiary  syphilitic  lesions  have  been  long  recognised  clinically,  but 
Lancereaux  -  was  one  of  the  first  to  demonstrate  the  condition  by  post-mortem 
examination.  In  his  interesting  description  the  clearest  proof  is  given  that  the 
tertiary  deposits  or  inflammatory  products  in  the  articular  structures  present  the 
same  characters  and  undergo  the  same  changes  as  elsewhere  in  the  body,  as  indeed  we 
might  expect. 

As  to  hereditary  syphilitic  disease  of  the  synovial  structures,  recent  observations 
tend  to  show  that  the  same  condition  may  be  expected  to,  and  does,  appear  here  as  in 
the  late  tertiary  acquired  form.  There  is  much  need,  however,  of  further  careful 
study  of  this  point. 

The  subjective  symptoms  of  this  late  syphilitic  affection  of  the  synovial  structures 
are  usually  not  well  marked.  There  may  be  very  extensive  invasion  before  either 
much  pain,  weakness,  or  stiffness  are  complained  of,  and  a  patient  will  often  continue 
to  use  the  part  when  an  amount  of  swelling,  &c.  is  present,  which,  were  the  disease 
strumous,  would  indicate  very  extensive  and  disabling  destruction,  and  be  acr 
companied  by  considerable  suffering.  The  objective  symptoms  are  :  swelling,  usually 
far  less  uniform  than  in  the  strumous  affection,  and  possibly  localised  at  one  or  two 
1  Lancet,  vol.  i.  1858.  ^  'Des  Arthrites  Syphihtiques,'  L' Union  Med.  1873,  No.  88. 
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spots  into  lumps  which  may  have  the  elastic  or  doughy  feel  of  fresh  or  degenerating 
gummata  respectively.  At  the  same  time  there  will  be  little  or  no  rise  of  local 
temperature,  or  other  signs  of  active  congestion.  The  colour,  too,  will  be  unchanged, 
unless  any  gummatous  deposit  is  approaching  the  surface,  or  have  broken  through  the 
latter,  when  the  well-known  brownish-purple  lividity  will  be  marked  at  that  spot, 
contrasting  notably  with  the  usual  earthy  tone  of  the  rest  of  the  surface,  so  often  seen 
in  late  syphilis.  The  diagnosis  is  also  much  helped  if  there  be  in  other  parts  of  the 
body  evidences  of  the  disease  in  one  or  other  of  its  numerous  forms.  When  the 
affection  is  congenital,  some  of  these  may  be,  as  I  have  seen,  interstitial  keratitis  and 
the  '  pegged  teeth '  so  often  found  with  this  disease. 

The  treatment  of  this  form  of  joint  disease  is  usually  more  satisfactory  than  that 
of  the  strumous  variety,  unless  it  have  advanced  to  sach  an  extreme  degree  as  in 
Lancereaux's  case,  and  be  accompanied  by  such  a  hopeless  cachexia.  Our  chief  reliance 
with  younger  individuals  will  be  on  alternative  doses  of  mercury  :  under  its  use, 
combined  with  rest,  change  of  air,  cod-liver  oil,  tonics,  and  careful  dieting,  the  symp- 
toms will  often  rapidly  disappear.  Among  the  more  aged  and  cachectic,  iodide  of 
potassium,  in  doses  increasing  daily  if  necessary  to  as  much  as  a  drachm  three  times  a 
day,  in  largely  diluted  solution,  is  preferable  to  mercury,  the  same  tonic  treatment  being 
used  in  both.  Where  complete  restoration  of  the  joint  takes  place,  it  may  be  mai'ked 
on  its  surface  by  pits  or  depressions  corresponding  to  subcutaneous  contractions  in 
the  healing  gummatous  collections. 

In  turning  now  to  strumous  disease  of  the  synovial  membrane,  we  must  leave  the 
detailed  discussion  of  the  constitutional  condition  to  the  essay  on  Scrofula,  vol.  i.  (see 
also  Caries  of  the  Spine),  and  direct  our  attention  chiefly  to  the  local  changes. 

This  is  essentially  a  disease  of  early  life,  met  with  mostly  in  those  Avhose  general 
vitality  is  low,  and  who  are  surrounded  by  defective  hygienic  conditions.  Some 
pathologists  see  in  the  last  factors  adequate  reason  for  the  low  inflammation  and  sub- 
sequent degenerative  changes  characteristic  of  the  disease.  They  regard  the  inflam- 
mation as  started  by  some  external  influence  (such  as  slight  injiuy  or  exposure)  in 
tissues  of  less  than  ordinary  vitality,  easily  yielding  in  the  first  place  to  the  morbid 
stimulus,  and  in  the  next  deficient  in  power  to  recover  their  lost  balance  after  the 
latter  is  exhausted,  and  therefore  slowly  undergoing  degenerative  change.  Others, 
again,  admitting  the  deficient  vital  force  inherited  or  due  to  mal-hygiene,  beheve  that 
this  is  a.  factor  in  the  disease  only  so  far  as  it  renders  the  tissues  incapable  of  with- 
standing the  attacks  of  minute  organisms  introduced  into  the  blood  through  some  of 
the  superficial  idcerations  of  the  skin  or  mucous  surfaces  so  frequent  in  childhood 
(see  Caries  of  Spine).  These  microbia,  which,  in  a  fairly  healthy  body,  would  be 
neutralised  or  annihilated  by  a  superior  force  in  the  human  cells,  are  able  in  the  en- 
feebled body  to  multiply  enormously,  and  eventually  to  gain  the  upper  hand  in  situa- 
tions especially  where,  perhaps  owing  to  a  slight  injury,  the  local  vitality  is  still 
further  lowered,  where  they  form  colonies  and  work  particular  mischief. 

Whatever  be  the  value  of  these  theories  as  to  causation,  the  changes  in  the  syno- 
vial tissues  in  struma  are  fairly  jilain.  We  find  in  the  first  place  sluggish  hypersemia, 
accompanied  by  slight  hypersecretion,  then  cell  exudation  and  proliferation  in  the 
synovial  and  peri-synovial,  or  even  capsular  structures,  until  all  are  converted  more  or 
less  into  a  material  resembling  granvilation-tissue.  This  is  the  '  pulpy  softening  '  of 
synovial  membranes  so  often  spoken  of.  This  soft  tissue  may  now  undergo  various 
changes.  With  a  return  to  health,  it  may  be  absorbed  or  converted  more  or  less  into 
fibrous  tissue,  producing  in  the  last  case  some  thickening  and  induration  of  the  synovial 
structures.  With  persistence  of  the  evil,  the  exudation  and  softening  may  gradually 
extend  to  the  ligaments  and  bones,  or,  the  hypertrophied  swollen  synovial  fringes 
spreading  between  the  latter,  may  convey  the  irritant  to  the  surfaces  of  the  cartilage 
and  lead  to  their  destruction  (see  pp.  349-350).  And  beyond  this  the  granulation- 
tissvie  may  itself  alter  in  structure.  It  may  either  degenerate  rapidly,  forming  small 
cold  abscesses  full  of  curdy  material,  or  it  may  caseate  slowly  in  patches  producing  soft 
cheesy  foci  of  greater  or  less  size  and  consistency.     These  latter,  and  even  the  small 
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abscesses,  may  with  returning  health  become  absorbed  befoi'e  rupture,  or  converted 
into  cretaceous  nodules ;  but,  as  a  rule,  sooner  or  later  they  make  their  way  further 
and  burst,  either  through  the  skin  or  into  the  joint,  though  not  so  frequently  in  the 
latter  direction  as  is  supposed. 

The  objective  symptoms  of  this  disease  of  the  synovial  membrane,  commonly  called 
'  white  swelling,'  upon  which  we  base  our  diagnosis,  are  slight  heat  with  little  or 
no  redness,  swelling  of  the  joints  (best  seen  where  the  capsular  structures  are 
thinnest),  usually  of  an  elastic  consistence,  or  doughy  if  caseous  degeneration  be  in 
process  j  shght  eflusion  in  some  cases  with  fluctuation.  Subjectively  we  find  very 
little  :  slight  throbbing  and  uneasiness  may  be  complained  of,  but  pain  is  not  marked, 
unless  the  part  be  moved  or  unless  the  bone  be  also  diseased,  when  it  will  be  gnawing 
in  character,  especially  at  night.     There  is  no  starting  of  the  limb  in  simple  cases. 

The  general  treatment  of  the  two  conditions,  strumous  and  syphilitic  disease  of 
the  synovial  membranes,  is  entirely  the  same  iip  to  a  certain  point.  Constitutionally, 
everything  is  aimed  at  which  can  possibly  raise  the  vitality  of  the  whole  system ;  hence 
abundance  of  suitable  food,  good  clothing  and  fresh  air,  dry  and  not  too  cold,  are  called 
for,  with  tonics,  cod-liver  oil,  and  alteratives,  either  mercurial  or  consisting  of  the 
iodine  preparations.  Locally,  complete  rest  for  the  part,  with  active  counter-irritation 
in  the  earlier  stages  of  the  strumous  affection,  not  in  the  syphilitic.  This  should 
consist  in  repeated  blistering,  painting  with  iodine  tincture,  or,  in  chronic  cases,  the 
application  of  the  actual  cautery  to  the  skin  over  the  affected  joint,  either  to  produce 
mere  vesication  or  an  open  sore. 

But  besides  all  this  some  special  methods  of  treatment  deserve  a  few  words  of 
notice.  Thus  the  influence  of  mercurial  inunction,  combined  with  firm  and  even 
pressure,  kept  up  upon  the  part  by  means  of  strapping,  is  regai'ded  by  some  as  jjar- 
ticularly  valuable  where  it  can  be  applied.  It  is  suj^posed  that  the  absorbent  action 
of  the  mercury  is  here  aided  by  the  even  pressure.  Others  employ  elastic  bandaging,  ^ 
alternating  with  shampooing,  but  without  absorbent  applications.  It  is  suj>posed  in 
this  case,  that  the  elastic  bandage,  applied  each  day  for  a  certain  time,  will  tend  to 
unload  the  passively  engoi'ged  vessels,  while  the  stimulus  of  rubbing  and  chafing  the 
part  encourages  a  moi-e  active  vasculaiity.  This  line  of  treatment  deserves  a  fair 
trial.  Again,  on  the  theory  that  strumous  inflammation  is  due  to  the  presence  of 
microbia  in  the  blood,  another  method  of  treatment  has  been  proposed  and  practised 
by  Hueter — -namely,  the  injection  of  small  quantities  of  a  two  and  a  half  to  five  per 
cent,  solution  of  carbolic  acid  into  the  synovial  tissues  by  means  of  a  hypodermic 
syringe.  This  is  supposed  to  remove  the  source  of  inflammatory  irritation,  by  des- 
troying the  colonies  of  organisms  presumed  to  be  present.  The  proceeding  itself 
is  simple,  consisting  merely  in  so  injecting  the  solution,  ten  to  fifteen  minims  at  a 
time  around  the  joint,  that  the  area  of  diffusion  from  each  puncture  shall  overlap 
the  last  somewhat.  This  has  to  be  repeated  over  and  over  again  at  intervals  of  a 
few  days.  Professor  Hueter  claims  for  this  method  a  prominent  place  among  the 
modes  of  treatment  both  of  strumous  disease  of  the  synovial  membrane  and  of  bone. 
And  it  would  be  well,  perhaps,  if  a  fair  trial  were  given  to  it  on  the  recommendation 
of  so  good  an  authority ;  it  is  hard,  at  least,  to  see  how  it  could  do  any  harm  to 
either  the  joint  or  the  system. 

The  next  group  of  joint  afiections  which  must  engage  tis  for  a  few  moments  is 
characterised  primarily  neither  by  effusion  nor  cell-proliferation  (although  these  are 
present  secondarily  in  many  cases) ;  we  have  here  changes  which  resemble,  degene- 
ration more  than  anj^thing  else.  But,  though  the  diseases  belonging  to  it  are  here 
considered  in  connection  with  the  synovial  affections  for  convenience  sake,  it  may 
at  once  be  stated  that  the  morbid  changes  of  this  group  are  not  limited  to  the 
synovial  membrane,  but  almost  invariably  involve  each  and  all  the  structures  of  the 
articulation  eventually.  This  is  particularly  true  of  gout,  the  first  of  the  group. 
That  the  articular  changes  here  are  due  to  the  presence  of  a  definite  chemical  poison 
there  can  be  no  doubt.  This  is  well  known  now  to  be  urate  of  soda,  whose  existence 
^  Martin,  Trans.  Internnt.  Med.  Cong  1881,  vol.  ii.  p.  444. 
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in  the  blood  and  tissues  is  due  to  those  errors  of  digestion  consequent  usually  vipon 
the  too  abundant  use  of  nitrogenous  food  and  habits  of  life  hostile  to  healthy  com- 
bustion and  elimination.  This  substance  appears  to  deposit  itself  in  the  solid  form 
by  preference  in  the  tissues  of  lowest  vitality,  i.e.  in  cartilage  ligaments  and  capsular 
structures  especially  of  the  extremities,  less  so  in  the  vascular  synovial  tissue 
pi-oper  and  in  the  bones,  rarely  in  the  highly  organised  parenchymatous  structures. 
The  question  then  suggests  itself  whether  this  deposition  may  not  be  due,  at  all 
events  in  part,  to  the  lack  of  vitality  in  the  tissues  mentioned,  owing  to  which  t.hey 
are  unable  to  eliminate  or  resist  the  power  of  the  salt  to  crystallise,  ^vhich  it  does 
therefore  in  tufts  of  acicular  prisms.  In  sokition,  too,  it  passes  into  the  joint  with 
the  synovium,  and  is  there  precipitated  in  crystalline  form,  and  often  in  sufficient 
amount  to  distend  the  synovial  sac  with  a  mass  resembling  chalk.  It  is  the  pre- 
sence of  this  product  which  is  supposed  to  provoke  that  hypersemia  which  culmi- 
nates in  the  explosive  attacks  of  inflammation  of  the  peri-articular  structures  so 
familiar  to  physicians.  It  is  probable,  also,  that  its  existence  in  solution  pro- 
duces a  lowering  of  vitality  in  the  tissues  in  which  it  is  found,  lajdng  them  open  to 
the  degenerative  changes  which  are  found.  The  characteristics,  then,  are  the  gra- 
dual deposit  of  iirate  of  soda  in  the  articular  structures,  commencing  in  those  of  least 
vitality  and  slowly  involving  the  others.  The  hypereemias  and  subsequent  degene- 
rative changes  are  but  consequences  of  this  deposition.  For  unj  fui-ther  description 
of  the  disease  and  its  treatment  the  reader  is  referred  to  medical  works.  It  is 
described  hei^e  thus  far  for  completeness  sake,  but  is  commonlj^  regarded  rather  as  a 
medical  than  as  a  surgical  ailment. 

The  remaining  disease  of  this  group  has  apparently  much  in  common  with  gout 
in  its  general  characters,  but  still  differs  from  it  in  so  many  important  particulars  as 
to  deserve  a  special  name.  What  this  should  be  is  a  difficulty  :  it  has  been  known 
variously  as  arthritis  deformans,  rheumatic  gout,  chronic  rheumatic  arthritis,  chronic 
osteo-arthritis,  arthritis  senilis,  arthritis  sicca,  or  nodosa,  and  lately  has  been 
dubbed  polyj)anarthritis  !  To  most  of  these  names  there  are  objections  which 
need  not  be  considered  here  ;  to  the  first  pei-haps  least,  as  it  describes  the  affection 
generally  without  imy)lying  any  theory  as  to  its  causation,  about  which  there  is  still 
ample  room  for  discussion. 

Arthritis  deformans  is  essentially  a  disease  of  advanced  life,  occurring  in  a  vast 
majority  of  cases  after  the  age  of  fifty.  In  some  few  instances  it  will  be  met  with 
earlier  in  feeble  patients.  Among  the  ill-fed  and  clothed  it  is  far  more  common 
than  among  the  upper  classes,  differing  thus  from  gout,  with  which  it  has  otherwise 
much  in  common.  Indeed  it  is  sometimes  familiarly  known  as  '  poor  man's  gout.' 
Habitual  exposure  to  vicissitudes  of  weather  appears  to  dispose  to  it,  but  whether  by 
acting  locally  upon  the  joints  or,  as  seems  more  probable,  by  affecting  the  general 
nutrition  of  the  body,  is  not  determined.  The  disease,  then,  to  many  pathologists 
appears  on  these  general  grounds  at  all  events  to  commence  in  some  loss  of  vitality  in 
the  tissues,  owing  to  one  or  more  of  the  above  influences,  which  leads  to  degenerative 
changes.  As  the  condition  advances,  however,  the  introduction  of  other  secondary 
factors  is  recognised  in  the  shape  of  low  inflammatory  processes  due  to  the  disturb- 
ance of  function  in  the  first  instance  by  the  degenerative  changes.  It  would  be  in- 
correct, then,  to  describe  it  in  the  form  commonly  met  with  as  purely  degenerative, 
seeing  that  its  most  to  be  deplored  results  are  those  produced  by  secondary  in- 
flammation, and  this  not  even  always  destructive,  but  often  of  a  plastic  character. 

If  we  look  into  a  joint  in  which  this  affection  is  in  its  earliest  stages,  many 
striking  changes  may  be  observed  even  with  the  naked  eye.  In  the  first  place,  the 
encrusting  cartilage  may  appear  roughened,  and  on  close  examination  fibrillated,  but 
without  any  evidence  of  inflammation.  This  alteration  is  supposed  to  be  the  result 
of  degeneration  of  the  cai-tilage  cells  and  their  removal,  leaving  behind  the  inter- 
cellular matrix  in  the  form  of  columns  or  fibres.  It  may  be  due  to  age,  exposure, 
unhealthy  poison-containing  blood  reducing  the  vitality  of  all  the  tissues,  or,  to  all 
these  causes  combined.     This  is  probably  the  first  change  of  all  in  this  disease,  and 
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before  it  has  progressed  very  far  leads  to  actual  loss  of  substance  in  the  cartilage. 
For,  the  latter  in  its  degenerated  condition  appears  unable  to  fulfil  its  functions,  and 
is  gradually  worn  away  in  the  movements  of  the  limb,  until  eventually  bone  surface 
meets  bone  surface.  Another  condition  may  be  noticed  at  the  borders  of  the 
encrusting  cartilage,  advancing  pari  passu  with  the  change  just  described.  This  is 
an  irregular  swelling  of  the  tissue  prodiTcing  small  eminences  of  a  pearly  hyaline 
look  or  yellowish  colour.  They  are  noticed  at  those  parts  of  the  surface  least  used 
in  the  ordinary  movements  of  the  joint — namely,  at  the  borders  of  the  encrusting 
tissue,  where  it  is  close  to  the  periosteal  and  synovial  vascular  supply,  and  only 
interfei-e  with  the  smoothness  of  play  of  the  latter  during  its  extraordinary  movements. 
These  little  eminences  are  undoubtedly  due  to  hyperplasia  of  the  cartilage.  And  this 
hyperplasia  is  explained  either  by  the  irritation  produced  by  the  j)lay  of  those  parts 
of  the  joint  surfaces   which  are   undei'going   degeneration   against  one  another  in 


Chronic  Osteo-arthritis  of  the  Knee-joint.     (From  a  preparation  in  the  Museum  of  the 

Middlesex  Hospital.) 

Fig.  65. — Anterior  view.  Fig.  QQ. — Posterior  view. 


their  roughened  state,  or  by  the  presence  in  the  blood  of  some  irritating  matter. 
But  the  first  of  these  seems  the  more  likely  hypothesis.  Slight  congestion  is  also 
observed  in  the  nearest  vascular  tissue,  ix.  the  synovial  membrane,  but  not  suflS- 
cient  in  most  cases  to  do  more  than  produce  trifling  hypersecretion.  This  irritation 
of  the  synovial  membrane  was  supposed  by  Cruveilhier,  Adams,  and  Sir  B.  Brodie  to 
be  the  initial  change  ;  but,  as  stated,  there  appears  to  be  an  earlier  degenerative  one 
in  the  cartilage.  As  the  disease  advances,  however,  and  the  cartilage  becomes  more 
and  more  worn  away  until  bone  actually  plays  against  bone,  the  irritation  becomes 
greater.  The  cartilage  at  the  borders  becomes  more  lumpy,  the  irritated  bone  com- 
mences to  throw  out  osseous  tissue  at  the  periphery  of  the  joint,  while  worn  and 
eroded  by  friction  at  the  points  of  contact.  All  this  is  a  slow  process,  and  the  new 
osteophytes  are  made  up  of  a  soft  spongy  tissue,  likened  by  Billroth  to  '  tallow  drip- 
pings,' which  during  the  movements  of  the  joint  is  moulded  more  or  less  so  as  to  ac- 
commodate the  latter.    The  synovial  membrane  too  becomes  thickened  and  roughened, 
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and  covered  in  many  cases  with  liyperplastic  fiinges  oi-  pendulous  growths.  These  latter 
occasionally  become  detached  in  the  movements  of  the  joint,  and  form  loose  Lodies.^  Or 
they  may  become  ossified,  and  then  detached,  forming  what  are  known  as  '  aditamen- 
tary  bones.'  Figs.  65  and  66  '^  illustrate  the  condition  of  a  joint  in  this  stage.  We 
seethe  worn  surface  of  the  femur  where  it  played  against  the  tibia,  the  large  masses  of 
new  bone  tissue  which  has  been  formed  around  the  ends  of  both  bones,  forming  at 
one  or  two  spots  '  aditamentary '  bodies.  It  is  the  presence  of  this  new  osseous 
raatei'ial  which  gives  the  nodular  appearance  and  feel  to  the  part  as  seen  and  felt 
through  the  skin,  and  which  sometimes  so  completely  surrounds  the  joint  ends  as 
practically  to  prevent  all  movement.  Here  there  is  no  true  synostosis,  or  fusing  of 
the  bones  together  ;  they  are  simply  locked  one  into  the  other.  But  the  above  is  not 
always  the  exact  course  of  things.  In  some  individuals  the  degenerative  process 
appears  to  progress  very  slowly,  the  tissues  having  for  some  cause  more  vitality. 
Here  the  cartilage  only  disintegrates  very  tardily,  and  the  underlying  bone  is  thus 
brought  under  the  infiuence  of  direct  pressure  by  easy  gradations.  The  consequence 
is  an  osteitis  differing  from  the  plastic  described  only  in  being  less  active  ;  by  this 
process  deposit  takes  place  in  the  porous  ends  of  the  bones  themselves,  thus  render- 
ing them  very  dense.  This  sclerosis  now  further  prevents  any  rapid  destruction, 
one  hard  surface  meeting  another  equally  so.  And  in  playing  one  upon  another 
the  surfaces  become  worn  extremely  smooth,  and,  being  hard,  eventually  take  a 
polish  as  bright  as  that  of  porcelain  or  ivory,  which  is  not  seen  so  long  as  they  are 
soft.  In  this  state  the  movements  of  the  joint  may  be  tolerably  even,  although 
dry  creaking  will  be  felt  by  the  hand  placed  externally. 

Occasionally,  but  very  rarely,  the  degenerative  changes  go  so  far  as  to  produce  a 
kind  of  caseous  suppuration  in  the  joint.  In  this  case  we  shall  find  patches  of  in- 
jection within  the  latter,  with  here  and  there  breaking  down  of  the  bone  and  last 
traces  of  the  synovial  tissues  into  curdy  material,  which  is  found  floating  in  the 
turbid  fluid  now  more  or  less  filling  the  joint.  Such  a  state  of  things  may  last  for 
months  or  years,  the  exterior  of  the  joint  being  more  or  less  discoloured  in  patches, 
swollen  and  doughy,  but  hardly  presenting  any  signs  of  inflammation. ^  The  fluid 
may  then  be  slowly  absorbed,  and  the  softened  surfaces  of  the  bones  mould  themselves 
as  above  described,  until  they  eventually  lock.  On  the  other  hand,  the  fluid,  with  its 
curdy  admixture,  may  slowly  work  its  way  to  the  surface  with  but  slight  inflam- 
matory disturbance,  and  at  last  perforate  the  skin,  discharging  for  a  longer  or  shorter 
period.  In  this  state  the  cavity  is  apt  to  be  infected  with  some  septic  matter  sooner 
or  later,  completely  altering  the  complexion  of  the  case.  The  process  now  becomes 
actively  inflammatory,  with  free  suppuration,  and  may  soon  destroy  the  articulation 
or  the  patient's  life  if  the  diseased  parts  be  not  removed  by  a  timely  operation. 

All  these  various  phases  of  arthritis  deformans  are  accompanied  by  symptoms 
subjective  and  objective.  In  the  earliest  stages,  when  the  cartilage  is  degenerating, 
the  patient  will  first  notice  some  uneasiness  and  creaking  in  the  joints,  with  slight 
weakness  and  insecurity  in  putting  it  to  its  work.  Nothing  objective  can  now  be 
made  out  except  that  the  roughened  surfaces  actually  do  creak  under  the  hand  on 
movement.  A  little  later,  when  the  low  inflammatory  action  is  beginning,  and  the 
border  of  the  cartilage  is  in  a  state  of  hyperplasia  and  is  becoming  nodular,  while  the 
synovial  tissue  is  irritated,  pain  is  complained  of  both  constant  and  on  motion.  The 
latter,  too,  is  also  accompanied  by  much  greater  creaking  or  crackling.  Objectively  there 
is  also  lumpy  enlai-gement  of  the  borders  of  the  joint,  which  may  now  contain  more 
fluid  than  usual ;  there  may  be  very  slight  heat  about  it  too,  but  no  redness.     Its 

1  Barker,  Trans.  Path.  Soc.  vol.  xxx.  p.  363. 

'  De  Morgan,  Trans.  Path.  Soc.  vol.  xix.  p.  319. 

3  Some  years  ago  I  bad  an  opportunity  of  dissecting  a  joint  hi  this  condition  after  death, 
in  which  there  was  besides  the  distinctive  change  on  its  sin-faces,  a  well-defined  abscess  in 
the  head  of  the  tibia,  which  had  opened  into  the  articulation,  just  as  one  sees  in  the  strumous 
disease.  The  otlier  joints  of  the  body  showed  advanced  arthritis  deformans.  This  con- 
dition suggested  very  forcibly  the  possihiUty  of  hybrid  disease,  to  which  attention  has 
recently  been  called  by  Professor  Verneuil  at  the  International  Medical  Congress.  See 
T}-ans.  vol.  ii.  p.  373. 
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movements  again  are  more  or  less  interfered  with,  not  only  owing  to  pain,  Imt  also  to 
the  presence  aronnd  the  free  margins  of  the  articular  sui-faces  of  the  eminences  and 
nodules  alluded  to.  Any  attempt  then  to  flex  to  the  full  extent  of  a  normal  joint 
puts  the  lateral  and  other  ligaments  on  the  stretch,  thus  causing  increased  suifering. 
With  each  farther  stage  of  the  disease  these  symptoms  become  more  marked, 
especially  the  last — namely,  limitation  of  movement.  Eventually,  if  the  joint  become 
quite  locked,  no  pain  will  be  felt.  If  breaking  down  of  the  structures  of  the  joint 
occui-s,  the  objective  symptoms  will  be,  some  asdema,  redness,  SAvelling  and  fluctuation, 
but  never  to  the  degree  met  with  in  ordinary  inflammation ;  the  pain,  too,  is  not  so 
severe,  nor  the  heat  and  throbbing,  the  whole  process  being  very  indolent. 

Few  joints  in  the  body,  if  any,  have  immunity  from  this  disease,  but  some  appear 
to  be  more  frequently  affected  than  others.  Among  the  larger  articulations,  the  fol- 
loAving  is  about  the  order  of  frequency  :  hip,  knee,  shoulder,  elbow,  ankle,  sterno- 
clavicular and  temporo-maxillary,  the  smaller  joints  showing  it  onlj'  a  little  less  fre- 
quently ;  even  the  vertebral  joints  may  be  extensively  involved  in  the  disease. 

Both  sexes  appear  equally  liable  to  arthritis  deformans,  but  it  has  been  noted  by 
Haygarth  and  Adams  that  the  larger  joints  are  more  frequently  attacked  in  males,  the 
smaller  in  females. 

When  we  tiu-n  to  the  question  of  the  treatment  of  this  affection,  we  are  not  en- 
couraged by  any  results  that  have  hitherto  been  obtained.  Cure  of  the  condition 
when  marked  there  is  none  known  ;  the  structural  changes  cannot  be  repaired.  The 
most  that  can  be  said  upon  the  subject  is  that  we  can  probably  help  to  arrest  the 
disease  before  it  has  become  very  advanced,  or  in  the  latter  case  to  relieve  to  some 
extent  the  suffering  produced  by  it.  Regarding  the  whole  condition  as  commencing 
in  degenerative  changes,  we  can  improve  the  vitality  of  all  the  tissues  by  ordering 
good,  nourishing,  but  light  digestible  food,  careful  clothing,  fresh  air  and  tonics,  or, 
if  the  vitality  of  the  tissues  be  lowered  by  the  excesses  of  eating  or  drinking  surcharg- 
ing the  blood  with  deleterious  matters,  we  can,  by  regulating  and  simplifying  the  diet, 
encouraging  the  action  of  the  skin  by  Turkish  baths,  and  other  eliminating  organs, 
advance  in  the  same  direction.  Locally  the  nutrition  of  the  part  may  be  helped  by 
protecting  it  from  exposure  to  the  vicissitudes  of  climate  by  means  of  coverings  of 
cotton-wool  or  flannel ;  also  by  systematic  rubbings,  with  or  without  stimulating 
liniments,  all  round  the  part  affected.  Douches  and  hot  baths  for  the  latter  are  also 
sometimes  of  use,  and  even  counter-irritation  may  be  resorted  to  occasionally.  Pain 
may  be  relieved  by  the  local  application  of  anodynes  in  the  form  of  liniments,  bella- 
donna or  opium  being  prefei'red.  Small  doses  of  iodide  of  potassium,  too,  with  carbo- 
nate of  lithia,  I  have  often  noticed  have  more  or  less  power  of  relieving  the  pain  of  this 
disease,  though  how  is  hard  to  say.  Numbers  of  other  drugs  have  also  been  given,  but 
their  very  number  and  vai-iety  show  that  no  one  among  them  has  proved  constaiitly 
useful. 

Of  the  benefits,  on  the  other  hand,  accruing  from  residence  at  some  of  the  bath 
resorts,  I  think  there  can  be  little  doubt.  Wherein  the  particular  virtues  of  these 
places  lie,  whether  in  the  particular  quality  of  the  water  drunk,  or  in  the  action  of 
the  baths  upon  the  local  or  genei'al  condition,  or  in  the  regular  habits  of  life  and  care- 
ful dietary,  it  is  impossible  to  say  in  every  case.  But  of  this  I  am  satisfied,  that 
patients  whom  I  have  known  have  been  much  benefited  by  a  sojourn  at  Wildbad,  for 
instance,  when  other  treatment  appeared  to  lead  to  no  good  results.  The  other 
resorts  generally  regarded  as  beneficial  in  this  disease  ai-e  Buxton,  in  England, 
Luchon,  in  the  Pyrenees,  Vichy,  Ems,  Wiesbaden  and  Carlsbad.  But  of  all  I 
would  give  the  preference  to  Wildbad,  which,  for  some  reason  or  other,  appears 
peculiarly  suited  as  a  resort  for  those  afiected  with  arthritis  deformans,  rheumatism 
and  gout. 

Affections  of  the  Ligaments. 

The  affections  of  the  lic/rfmento^ts  structures  of  joints  have  next  to  be  considered, 
and  can  be  disposed  of  briefly.  For  here  it  is  nearly  always  a  question  of  extension 
of  disease,  either  from  the  bone  or  synovial  membrane.     Primary  disease  of  ligaments 
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is  extremely  rare  for  reasons  already  given  (p.  333).  Occasionally,  however,  after 
some  severe  strain  or  stretching,  they  become  the  seat  of  inflammation.  This  is 
usually  sluggish,  the  tissue  affected  being  normally  far  from  vascular  and  consisting 
of  very  highly  developed  connective-tissue  with  few  embryonic  elements  in  it.  After 
such  an  injury,  too,  the  other  structures  of  the  joint  are  often  also  involved  in  the 
inflammation,  and  this  may  mask  the  condition  of  the  ligaments.  The  latter,  if 
inflamed,  will  be  found  somewhat  injected  with  vessels  passing  among  their  tough 
fibres,  and  if  this  hypersemia  be  not  soon  reduced,  also  softened  and  thickened 
by  plastic  exudation.  The  diagnosis  of  such  an  injury,  in  the  first  place,  would  not  be 
difficult  in  view  of  the  history,  probable  ecchymosis,  localised  pain  and  tenderness 
increased  by  particular  movements.  The  subsequent  inflammation  would  be  indi- 
cated by  heat,  throbbing,  swelling,  and  increase  of  pain,  in  addition  to  the  first 
evidence  of  injury.  There  might  also  be  some  effusion  into  the  joint  if  the  synovial 
membrane  had  become  irritated.  The  treatment  of  ordinary  cases  of  inflammation 
after  strain  of  ligaments  is  plain  :  complete  rest  for  the  part,  with  local  depletion  by 
leeches  or  wet  cupping ;  ice  in  the  early  stages,  hot  belladonna  fomentations  in  the 
later.  When  all  evidence  of  inflammation  had  subsided,  the  part  would  require  {if 
the  joint  be  suited  to  it)  firm  strapping  with  adhesive  plaster  to  support  the  weakened 
ligaments  and  prevent  passive  congestion.  Indeed,  if  bad  strains  or  '  sprains '  be 
seen  early  enough  before  inflammatory  reaction  has  commenced,  they  may  be  most 
advantageously  treated  in  most  joints  by  well-applied  strapping  from  the  very  first, 
combined  with  complete  i-est. 

In  weakly  individuals  of  low  vitality  this  hypertemia  of  the  ligamentous  struc- 
tures after  injury  is  very  prone  to  become  chronic  and  to  lead  to  much  softening  and 
swelling.  Again  the  ligaments  may  become  gi-adually  involved  in  disease  which  has 
had  its  starting-point  either  in  the  synovial  tissues  or  the  bone.  Here  the  changes 
will  be  the  same  as  in  the  much  rarer  primary  disease,  and  will  be  usually  much  more 
extensive  than  in  the  latter  (see  p.  342). 

Affections  of  the  Cartilages. 

When  we  come  to  consider  the  'primary  changes  in  cartilage,  we  find  that,  as  in  the 
case  of  other  non- vascular  tissues,  whose  functions  are  of  a  passive  order  {e.g.  cornea, 
arterial  coats)  they  are  almost  solely  degenerative.  When  the  cartilage  shows  any 
active  change,  it  is  almost  invariably  secondary  to  an  active  process  approaching  it 
from  one  of  its  surfaces,  not  stai^ting  in  itself.  But  the  degenerative  alterations  of  its 
structure  are  primary.  They  depend  upon  a  loss  of  vitality  in  its  cells,  by  virtue  of 
which  fatty  change  takes  place  in  the  latter.  In  cartilage,  thus  affected,  small  oil 
globules  are  to  be  seen  packed  around  the  nucleus  of  the  cartilage  corpuscles  and 
replacing  their  protoplasm.  The  matrix  thus  losing  its  centres  of  vitality,  de- 
generates and  cracks  upon  its  surface,  the  inumerable  fissures  deepening  as  the  pro- 
cess advances,  until  the  appearance  of  the  encrusting  material  is  that  of  some  '  pile ' 
fabric,  such  as  velvet,  or,  when  the  finger  is  passed  over  it.  may  look  like  a  field  of 
corn  beaten  down  by  the  wind.  Sometimes  there  is  also  seen  a  deposit  of  small  fatty 
granules  in  the  matrix  itself,  lying  in  rows  vertical  to  the  surface,  and  along  these 
lines  the  splitting  of  the  tissue  takes  place.  Such  changes  are  constantly  met  with 
during  post-mortem  examinations  where  no  evidence  of  joint  disease  had  been 
observed  during  life.  It  appears  probable  that  they  may  be  due  to  age  in  some  cases, 
though  in  many  aged  people  they  are  absent.  It  is  better,  however,  to  regard  them 
generally  as  depending  upon  the  same  conditions  which  lead  to  fatty  degeneration 
elsewhere — namely,  loss  of  vitality.  We  can  then  view  the  latter  as  depending  upon 
age,  lack  of  sufficient  food,  or  the  circulation  in  the  blood  of  deleterious  matters  inter- 
fering with  the  nutrition  of  the  tissues.  Tha.t  the  latter  cause  may  operate  is  shown 
by  the  analogous  condition  of  cartilage  produced  in  gout.  Here,  as  the  result  of 
either  errors  of  assimilation  or  elimination  or  both,  a  hai-mful  matter  accumulates  in 
the  blood,  and  is  carried  by  it  through  all  the  tissues  of  the  body,  inducing  changes 
already  alluded  to  (p.  344).     When  very  abundant  in  the  blood  this  urate  of  soda  is 
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Fig.  67. — Incipient  Ulceration 
of  Cartilage.  (Museum  of  St. 
George's  Hospital.) 


deposited  in  the  cartilage,  and  may  give  the  latter  almost  a  chalky  appearance.  Its 
presence  here  leads  to  lowering  of  the  vitality  of  the  tissue,  which  consequently  under- 
goes degenerative  changes,  its  matrix  breaking  up  as  in  the  above  fatty  change,  and 
finally  being  completely  absorbed.  But  it  is  probable  that  similar  hurtful  matters 
may  produce  the  like  lowering  of  vitality  in  tissues,  while  in  solution  in  the  blood 
and  plasma,  as  we  see  these  do  when  actually  precipitated  in  the  solid  form.  This,  if 
true,  would  probably  account  for  the  changes  in  the  encrusting  cartilages  which  we 
suppose  to  be  the  starting-point  of  arthritis  deformans  (p.  344),  whicli  have  a  certain 
resemblance  to  those  of  gout,  though  the  actual  hurtful  material  is  unknown.  These 
degeners.tive  changes,  then,  whatever  their  cause,  are 
almost  the  only  known  primary  diseases  of  the  carti- 
lages of  joints.  That  pearly  swelling  of  the  borders  of 
the  latter  alluded  to  as  present  in  the  early  stages 
of  arthritis  deformans  is  probably  only  a  secondary 
hyperplasia,  due  to  the  irritation  jjroduced  by  the 
bone  surfaces  coming  into  contact  as  the  cartilage  over 
the  ends  degenerates.  As  to  new  growths  springing 
from  articular  cartilage,  they  are  almost  unknown. 

Secondarily,  however,  joint  cartilage  is  affected  by 
inflammation  as  any  other  connective-tissue.  That  is 
to  say,  if  any  strong  irritant  be  brought  into  contact 
with  either  of  its  surfaces,  its  cells  go  through  the 
same  proliferative  changes  as  those  of  the  group  of 
tissues  to  which  it  belongs,  and  the  intercellular 
material  is  similarly  altered  thereby. 

The  usual  causes  of  inflammatory  destruction  of 
cartilage  are  either  strumous  or  one  or  other  form  of 
septic  synovitis,  whether  produced  by  direct  infection 
of  the  joint,  or  systemic  intoxication,  or  strumous  dis- 
ease of  the  underlying  bone.  The  destructive  process 
varies  only  in  degree  with  each  of  these  causes,  and 
need  only  so  far  be  described  foi-  each. 

When  such  a  state  of  simple  acute  synovitis  exists 
as  that  sketched  at  (pp.  335  and  336)  the  products  of 
inflammation  are  brought  into  contact  with  the  sui'faces 
of  the  cartilage,  either  by  the  ovei-lapping  of  the  con- 
gested fringes  of  the  synovial  membrane  or  by  the  pus 
effiised.  These  act  as  irritants  upon  the  cartilage, 
whose  corpuscles  consequently  commence  to  proliferate 
imtil  those  '  mother  capsules  '  neatest  the  surface  are 
distended  with  small  round  indiflferent  cells.  This 
distension  goes  on  to  rupture  of  the  capsules  towards 
the  joint,  thus  producing  little  pits  upon  its  surfaces. 
Through  these  depressions  the  irritants  now  reach 
deeper  still,  causing  the  same  proliferative  changes  in 
the  next  series  of  cells,  which  likewise  burst  into  the 
joint.  In  this  way  the  encrusting  covering  may  be 
honeycombed  even  as  far  as  the  underlying  bone. 
Between  these  hollows  or  ulcers  (tig.  67),  if  we  choose 
to  call  them  so,  there  remains  for  a  time  a  certain  amount  of  the  original  inter- 
cellular matrix  of  the  cartilage  in  the  form  of  columns  or  filaments.  But  not  for 
long;  for  their  nutrition  is  so  much  interfered  with  by  the  changes  in  the  capsules, 
that  they  rapidly  break  down  and  dissolve,  and  thus  all  the  elements  of  the  cartilage 
are  destroyed  (fig.  68).  Sometimes,  however,  as  in  strumous  synovitis,  where  in- 
flammation is  sluggish,  the  cartilage  is  only  pitted  here  and  there  over  its  surface 
by  these  small  ulcers,  leaving  healthy  tissue  between,  or  is  eroded  simply  at  its 
margins  in  a  line  corj-esponding  to  the  inflamed  synovial  membrane  overlapping  it. 


Fig.  68. — Ulceration  of  Carti- 
lage. (From  a  preparation 
lathe  Museum  of  St.  George's 
Hospital.) 
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Where  the  stimulus  or  ii'ritant  is  very  potent  in  the  joint,  on  the  other  hand,  e.g. 
where  septic  pus  is  present,  the  process  is  essentially  the  same  as  in  simple  suppura- 
tive synovitis,  except  that  the  intensity  of  the  process  of  destruction  is  so  great  that 
the  matrix  is  dissolved  pari  pas^u  with  the  proliferation  of  the  cells  within  the 
capsules  and  the  bursting  of  the  latter,  and  as  a  consequence  we  do  not  usually 
find  pits  or  ulcers  on  the  cartilage,  but  a  general  removal  of  all  its  constituents 
simultaneously.  Under  these  conditions  the  cartilage  presents  the  appearance  as 
though  its  surface  had  been  digested  or  dissolved  away  by  some  corrosive  fluid  poured 
upon  it.  It  is  thinned  either  uniformly  or  over  tracts,  but  smoothly,  and  without  any 
notable  change  of  colour,  so  that  it  may  look  at  first  sight  as  hardly  altered  at  all, 
with  the  exception  of  being  extremely  thin.  A  section  of  what  remains,  however, 
will  show  the  proliferation  of  its  cells  taking  place  rapidly. 

But  cartilage  may  be  equally  destroyed  by  inflammatory  stimulus  reaching  it 
from  below  through  the  underlying  bone.  The  process  here  is  almost  identical  with 
what  we  have  just  seen.  It  may  be  rapid,  or  slow,  which  is  more  common.  In  a 
case,  for  instance,  of  rarefying  non-suppurative  osteitis  in  the  end  of  a  bone,  where  the 
inflamed  medulla  is  expanding  at  the  expense  of  the  true  osseous  substance  in  all 
directions,  it  comes  eventually  to  press  against  the  under  surface  of  the  encrusting 
cartilage.  The  cells  of  the  latter  now  commence  to  proliferate,  as  already  described, 
and  the  capsules  to  burst — this  time,  however,  towards  the  centre  of  inflammation, 
i.e.  the  bone.  The  inflamed  medulla  now  enters  the  pits  thus  formed,  and  so  carries 
the  stimulus  to  the  next  series  of  cartilage  cells,  which  go  through  the  same  process, 
again  admitting  the  medulla  a  step  further.  Finally  it  will  be  found  that  the  latter 
has  pushed  its  way  quite  thi'ough  the  encrusting  cartilage  into  the  joint,  and  now 
forms  islands  of  granulation  on  the  surfaces  of  the  latter  tissue,  in  the  middle  of 
otherwise  healthy  cartilage.  Vertical  sections  will  show  these  islands  to  be  nothing 
more  than  the  apices  of  bosses  of  the  inflamed  medulla  of  the  bone  beneath,  which 
have  tunnelled  up  from  below.  When  the  granulation-tissue  advances  upwards  more 
evenly  and  more  rapidly,  especially  if  it  be  accompanied  by  the  formation  of  pus,  the 
above  process  is  so  far  modified  that  portions  of  the  encrusting  cartilage  are  lifted  off 
as  it  were,  and  thrust  into  the  joint  in  the  form  of  flakes  or  woiiu- eaten  plates.  This 
exfoliation  is  not,  on  the  whole,  infrequent,  the  Hakes  looking  comparatively  normal, 
except  on  their  under  surface.  All  these  varieties  of  destruction  of  cartilage  may 
be  met  with  in  the  same  joint,  one  at  one  part  of  the  surface,  the  other  at  another. 

The  symptoms  of  destruction  of  cartilage,  aj)art  from  those  of  the  joint  diseases 
which  usually  lead  to  it,  are  few.  Objectively  we  have  in  the  degenerative  form  an 
unevenness  of  play  of  the  sui'faces  one  upon  the  other,  or  creaking  at  the  same 
time.  In  the  inflammatory  forms  as  desciibed,  the  painful  condition  of  the  whole 
joint  will  prevent  any  movement,  unless  the  patient  be  anassthetised,  in  which  case 
the  roughened  condition  of  the  smfaces  may  be  made  out  by  gentle  flexion  and 
extension,  and  perhaps  by  a  little  lateral  movement.  It  is  generally  held,  too, 
that  when  in  the  course  of  inflammation  of  joints  the  limb  commences  to  start  pain- 
fully and  involuntarily,  especially  at  night,  ulceration  of  cartilage  is  present.  The 
suflFering  produced  by  these  startings  is  often  great,  and  particularly  as  the  jjatient 
is  unable  to  control  them.  They  do  not  commence  until  the  destruction  has  gone  so 
far  as  to  bring  the  two  bony  surfaces  nearly  or  quite  into  actual  contact.  The 
explanation  of  the  phenomenon  is  probably  this.  Cartilage  itself  is  not  a  sensitive 
tissue,  though  the  undeilying  bone  is  so.  When  the  former  is  ulcerated  over  two 
bones  at  their  points  of  contact,  the  muscles  ruling  the  joint  will  involuntarily  do  all 
in  their  power  to  prevent  the  inflamed  bone  sui-faces  from  rubbing  one  on  the  other 
by  fixing  them  in  one  position,  simple  contact  of  the  diseased  spots  apparently  pro- 
ducing no  pain.  When,  however,  the  muscles  become  fatigued  from  time  to  time, 
or  the  patient  is  dropping  off  to  sleep,  the  former  relax  a  little,  the  diseased  surfaces 
consequently  move  one  upon  the  other,  causing  acute  pain  at  the  moment,  and 
sudden  reflex  contraction  again  with  aggravation  of  the  suffering.  This  symjitom 
does  not  accompany  every  kind  of  ulceration  of  cartilage.  In  the  pyasmic  aft'ection 
of  joints,  for  instance,  where  the  encrusting  cartilage  is  being  uniformly  and  lapidly 
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removed,   it  is  often  absent.     Nor  is  it  a  positive  sign  wlien  present,   its   value 
depending  much  upon  its  association  with  other  evidences  of  disease. 

The  treatment  of  ulceration  of  cartilage  has  nothing  special  about  it,  ajDart  from 
that  which  would  be  suitable  in  an  ordinary  case  of  destructive  synovitis  of  one 
kind  or  other. 

Affections  op  the  Bones. 

Turning  now  to  those  diseases  of  joints  which  comnxence  in  their  bony  constitu- 
ents, and  which  are  mostly  of  the  inflammatory  type,  we  find  them  less  commonly 
the  distinct  result  of  simple  local  causes  than  the  consequence  of  constitutional 
conditions  such  as  scrofula,  or  those  leading  to  arthritis  deformans.  Even  when  they 
have  apparently  started  from  injury,  exposure,  or  other  strictly  local  influence,  it 
will  usually  be  found  that  some  constitutional  taint  has  prepared  the  way  for  the 
changes  that  occur,  or,  in  other  words,  rendered  them  particularly  susceptible  to  in- 
flammation. For  a  detailed  description  of  the  moi"bid  changes  in  osseous  structures 
the  reader  is  referred  to  the  essay  on  Diseases  of  the  Bones.  We  are  only  concerned 
with  them  here  so  far  as  they  can  be  said  to  afiect  the  functions  of  the  joints.  This 
they  may  do  in  several  ways.  On  the  one  hand,  they  may  extend  dii'ectly  into  the 
latter,  with  or  without  suppuration,  or,  on  the  other,  they  may  induce  by  their  proxi- 
mity a  congestion  of  the  remaining  articular  structures,  with  slow  alteration  of  their 
structure.  The  first  sequence  is  not  often  met  vsdth  in  simple  osteitis  of  the  articular 
ends  of  bones,  such  as  follows  injury  or  exposure.  It  is  the  more  chronic  afiections 
depending  upon  constitutional  states  that  are  most  to  be  feai-ed  in  relation  to  the 
functions  of  the  joints.  Of  the  general  states  which  have  an  effect  upon  the  latter,  it 
has  been  shown  that  gout  and  arthritis  deformans  probably  only  here  affect  the  bones 
secondarily,  and  the  same  may  be  said  of  the  more  acute  septic  conditions  of  the 
system.  In  struma  and  syphilis  the  case  is  different,  however.  Here  the  course  of 
the  disease  is  not  infrequently  from  the  bone  primarily  to  the  other  structures  of  the 
joint.  Without  going  into  details  here,  it  may  be  briefly  stated  that  the  process  is 
usually  with  each  of  these  causes  either  sub-acute  or  chronic.  Indeed  it  may  be 
taken  as  a  general  rule  that  none  of  the  acute  affections  of  bone  extend  into  the  joint ; 
they  stop  short  at  the  epiphyses.  Again,  in  both  struma  and  syphilis  the  form  which 
the  bone  affection  takes  is  much  the  same  in  both  cases.  In  each  we  find  a  hyper- 
plasia of  the  medulla  in  the  end  of  the  bone  leading  to  the  formation  of  an  abundant 
granulation-tissue.  This  may  then  either  gradually  expand  into  the  joint,  through 
the  enci listing  cartilage  as  described  already  (p.  350),  or  may  undergo  degeneration, 
and  form  osseous  abscesses  which  make  their  way  in  the  same  direction  ;  but  this  last 
is  rare,  for  such  fluid  collections  tend  rather  to  present  externally  before  implicating 
the  articulation.  When  we  come  to  examine  into  the  question  as  to  where  this 
process  begins,  we  find  ourselves  on  interestmg  ground.  We  find,  in  fact,  that  (in 
struma  at  least)  we  are  dealing  with  an  inflammation  at  the  epiphysary  line  of  the 
bone  in  many,  if  not  by  far  the  greatest  number  of  cases ;  we  have,  in  fact,  primarily 
an  epiphysitis  before  us.  This  may  or  may  not  implicate  the  joint  surfaces  second- 
arily, and  this  depends  greatly  upon  the  sti-ucture  of  the  articulation  next  the 
inflamed  epiphysis.  But  the  disease  is  so  frequently  mistaken  for  and  treated  as  a 
true  joint  affection,  and  otherwise  misunderstood,  that  a  few  words  of  special  de- 
scription of  it  may  not  be  out  of  place  here. 

Premising  that  this  is  always  a  disease  of  early  life,  and  remembering  the  amount 
of  young  vascular  tissue  undergoing  developmental  changes  in  the  epiphyses  and  the 
activity  of  the  processes  involved,  we  are  not  surprised  to  find  the  physiological 
activity  very  often  driven  on  into  morbid  excitement  by  a  variety  of  causes.  Thus, 
slight  violence  which  would  have  no  effect  whatever  upon  the  fully  developed  parts 
of  a  bone,  may  be  quite  sufficient  to  excite  morbid  hypersemia  in  the  delicate,  almost 
embryonic  tissue  of  the  growing  epiphyses.  And  the  same  may  be  said  of  exposure 
to  extremes  of  heat  and  cold,  &c.  Again,  those  general  morbid  influences  which 
operate  from  within  find  here  conditions  very  favoui-able  for  their  local  development. 
Thus  in  certain  septic  states,  just  as  we  meet  with  inflammation  in  the  growing 
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medulla  of  young  boues,  the  well-known  acute  osteomyelitis,  or  in  the  deep  vascular 
layer  of  the  young  periosteum  leading  to  acute  suppurative  periostitis,  so,  in  the 
analogue  to  the  last  tissue — namely,  the  growing  line  of  the  epiphysis — do  we  meet 
with  inflammation,  either  alone  or  associated  with  one  or  both  of  the  affections  just 
named.  The  embryonic  elements,  here  naturally  proliferating  as  they  are,  requiie  but 
little  excess  of  stimulus  to  produce  pus,  and  this  stimulus  is  supplied  over  and  above 
by  the  materies  morbi  of  the  septic  state,  whatever  this  be.  The  same  may  be  said 
of  struma,  if  it  be  true,  as  appears  probable,  that  it  is  due  to  the  presence  of  organisms 
in  the  blood  (see  p.  333).  These  passing  through  or  actually  lodging  in  the  fine 
vessels  of  this  line  provoke  a  similar,  less  intense,  but  more  permanent  irritation.  The 
syphilitic  virus  probably  acts  here  in  the  same  way  and  for  the  same  reasons. 

We  have  now  before  us  in  these  some  of  the  best  known  causes  of  acute  epiphysitis 
and  in  struma  and  syphilis  of  the  more  sub-acute  or  chronic  forms.  But,  in  studying 
the  condition  more  generally,  it  is  almost  impossible  to  avoid  the  conclusion  that  in 
that  class  of  affections  alluded  to  as  sub-acute  septic  conditions  (p.  337),  epiphysitis 
will  not  unfrequently  be  found  when  more  carefully  looked  for,  just  as  the  synovial 
affections  are  frequent  here.  It  also  appears  not  at  all  impossible  that  such  sub-acute 
septic  conditions  may  be  inherited  from  the  mother.  Take  dysentery,  for  example, 
which  we  know  is  often  followed  by  joint  affections  in  the  adult,  and  note  a  remarkable 
case,  recorded  by  Mr.  Macnamara,'  where  disease  during  pregnancy  after  this  disease 
in  an  otherwise  healthy  mother  was  followed  by  the  bii'th  of  a  very  weakly  child,  who 
shortly  after  was  found  to  be  affected  with  extensive  epiphysitis  in  several  bones 
(syphilis  or  other  disease  was  absolutely  excluded  in  this  case).  This  suggests,  at  all 
events,  the  thought  whether  septic  conditions  of  the  blood,  often  found  with  dysentery, 
may  not  be  transmitted  to  the  foetus  in  utero,  and  only  produce  actual  structural 
changes  after  the  infant  has  been  embarked  upon  its  own  independent  existence,  and 
no  longer  supported  by  the  vitality  of  the  mother.  If  this  be  true,  and  there  appears 
no  reason  why  it  should  not  be  as  reasonable  as  the  hereditary  transmission  of  struma 
and  syphilis,  it  opens  up  a  wide  field  for  speculation  as  to  the  possibility  of  the  in- 
heritance of  a  variety  of  septic  states  from  the  mother,  developing  rapid  disease  with- 
in a  short  period  after  birth,  not  only  in  the  bones,  but  elsewhere.  It  is  possible 
that  such  a  construction  may  be  put  upon  the  occurrence  of  the  disease,  in  some  of 
the  cases  in  that  extremely  interesting  series  published  by  Mr.  T.  Smith,^  of  what 
he  called  '  Acute  Arthritis  of  Infants.'  Here  the  starting-point  of  the  morbid 
process  was  shown  in  almost  every  case  to  be  the  growing  line  of  the  bones  of  the 
joint.  In  some  the  disease  was  plainly  pysemic,  while  in  others,  for  want  of  post- 
mortem examination  of  the  viscera,  we  are  left  in  doubt  upon  this  point.  Such 
pysemic  states  no  doubt  frequentl}^  have  their  origin  in  the  new  bore,  in  putrid 
changes  at  the  point  of  ligature  of  the  umbilical  coi'd  ;  instances  of  this  most  patho- 
logists are  familiar  with.  But  there  are  others  in  which  septicaemia  or  pyeemia 
occurs  with  infants  soon  after  bii-th  in  every  degree  of  severity,  and  where  post-mortem 
no  trace  of  any  source  of  infection  about  the  cord  or  hepatic  vessels  can  be  discovered , 
or  indeed  in  any  part  of  the  body.  In  such  cases  the  possibility  of  inoculation  before 
birth  occurs  to  the  mind.  If,  to  take  the  same  example  again,  dysenteric  inflammation 
of  the  bowels,  met  with  in  the  tropics,  be  due  to  the  effort  of  the  part  to  eliminate  a 
poison  circulating  in  the  system,  and  if,  as  we  know,  joint  affections  frequently  accompany 
this  disease,  and  if  it  be  shown  by  further  observation  that,  as  in  Mr.  Macnamara's 
case,  a  child  born  of  a  patient  suffering  from  dysentery  may  exhibit  evidences  of  blood- 
poisoning,  it  is  not  illogical  to  suppose  that  it  may  have  contracted  the  septic  con- 
ditions in  utero  just  as  it  might  contract  syphilis  or  small-pox,  as  is  believed 
possible  by  many.^  It  will  perhaps  behove  us  then,  in  the  future,  in  inquiring  into 
the  family  history  of  such  little  patients  as  are  brought  to  us  with  diseases  about 
the  lower  ends  of  joints  in  very  early  life,  to  inquire  just  as  carefully  about  any 

^  Diseases  of  Bones  and  Joints,  2nd  ed.  p.  85. 

"  Bartholomew  Hospital  Reports,  1874,  p.  189. 

^  Hutchinson's  Lectm-es  at  the  Royal  OoUege  of  Surgeons,  1881. 
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morbid  states  of  the  mother  during  gestation  which  could  be  traceable  to  sepsis,  as  we 
always  do  now  about  the  possibility  of  syphilis  or  scrofula. 

It  is  impossible  to  avoid  these  considerations,  however  hypothetical,  in  studying  this 
question  with  the  help  of  many  published  cases,  and  one's  own  observation,  clinical 
and  pathological,  and  in  the  light  which  is  being  daily  thrown  more  and  more 
clearly  upon  the  possibilities  of  heredity.  But,  without  carrying  them  further,  we 
may  now  glance  at  the  disease  as  we  meet  with  it  clinically. 

Epvphysitis  is  met  with  in  the  acute,  sub-acute,  and  chronic  forms.  Generally 
speaking,  it  is  not  found  in  healthy  children  whose  vitality  and  family  history  are  good  ; 
but  in  some  cases  where  it  exists  the  child's  state  in  both  respects  has  been  irreproach- 
able, for  all  we  can  find  out.  It  must  be  admitted,  therefore  (at  all  events  for  the 
present),  that  it  may  be  caused  in  some  cases  by  external  influences  alone,  such  as 
blows,  strains,  exposure,  &c.  But  it  must  equally  be  admitted  that  it  can  arise  spon- 
taneously quite  independently  of  these,  owing  to  causes  operating  from  within  in  the  form 
of  constitutional  disorders,  such  as  syphilis,  struma,  and  septicaemia.  Some  of  these 
latter  are  beyond  all  doubt  hereditary,  such  as  syphilis  and  struma,  others  probably 
so  in  certain  instances,  such  as  some  of  the  sub-acute  septic  conditions,  if  not  the 
acute. 

Acute  epijyhysitis  is  very  frequent  in  early  infancy.  In  22  cases  recorded  by 
Mr.  T.  Smith,  8  occurred  in  the  first  month,  19  within  the  first  six  months,  and 
3  within  the  first  year.  Although  frequently  accounted  for  by  a  blow,  squeeze,  or 
strain,  such  as  might  occur  during  a  difficult  or  instrumental  delivery,  very  often 
there  is  no  history  of  injury ;  and,  in  considering  the  cases  carefully,  we  are  tempted 
to  suspect  that  in  the  majoi'ity  of  these  acute  afiections  we  are  dealing  with  a  form 
of  pygemia  or  septicaemia  independent  of  injury. 

The  disease  is  chai-acterised  by  the  rapid  development  of  inflammation  in  the 
growing  lines  at  the  end  of  the  diaphyses,  sometimes  within  a  few  days  of  birth. 
This  tends  to  run  on  rapidly  to  suppuration,  the  pus  making  its  way  either  directly 
through  the  articular  cartilage  into  the  joint,  or  more  frequently  spreading  over  the 
whole  growing  plane,  and  separating  the  epiphysis  from  the  diaphysis  completely, 
finally  bursting  through  the  periosteum  over  the  junction  of  shaft  with  epiphyses. 
Finally  it  may  run  iip  into  the  shaft  more  or  less.  When  it  passes  o&  laterally  alone 
and  through  the  periosteum,  it  depends  of  course  upon  the  anatomical  relation  of  the 
epiphysary  line  to  the  capsule  whether  the  pus  shall  make  its  way  into  the  latter  or  not. 
In  the  hip,  for  instance,  the  joint  is  inevitably  involved,  while  the  knee  may  escape, 
the  pus  travelling  outside  of  the  capsule.  When  the  joint  is  invaded  by  the  pus,  the 
result  is  usually  a  rapid  solution  of  its  cartilages,  and  in  some  cases  of  its  bony  con- 
stituents, to  a  greater  or  less  epttent.  But  in  other  cases  the  distended  capsule  bursts 
early,  an  abscess  is  formed  in  the  soft  parts,  and  opens  externally,  and  after  dis- 
charging for  a  time  heals,  and  from  the  movements  of  the  joint  we  are  forced  to  the 
conclusion  that  its  surfaces  have  not  been  damaged  seriously.  In  those  cases 
where  in  the  first  instance  the  pus  travels  into  the  soft  parts  quite  clear  of  the  joints 
the  latter  may  escape  completely,  but  often  it  is  secondarily  involved  at  a  later  date. 
The  rapidity  with  which  abscesses  form  in  connection  with  this  disease  is  very 
remarkable.  But  the  possibilities  of  repair  after  they  have  been  drained  are  even 
more  so.  Occasionally  when  the  disease  has  run  its  course,  and  the  abscess  has  been 
opened,  or  burst  externally  and  discharged,  perhaps  for  weeks,  the  patient  recovers, 
and  has  a  yery  useful  though  shortened  limb,  with  no  trace  of  anchylosis,  fair  strength, 
and  all  its  movements  complete,  or  perhaps  an  increased  mobility. 

Just  as  in  the  syphilitic  form  of  the  affection  we  shall  see  presently  the  acute 
disease  is  most  frequently  found  in  those  bones  which  add  to  their  length  most 
rapidly,  and  at  the  ends  which  contribute  most  to  this,  or,  in  other  words,  at  those 
spots  where  physiological  activity  is  usually  greatest  in  bone.  Thus  among  Mr. 
Smith's  cases  I  find  that,  of  those  which  proved  fatal,  out  of  22  joints  affected  in  thir- 
teen infants,  the  hip  was  the  seat  of  disease  ten  times,  the  knee  five  times  the 
shoulder  four,  the  elbow,  ankle,  and  sacro-iliac  joints  each  once.  Of  those  nine 
Bases  whieh  lived,  out  of  twelve  joints  affected  there  were  five  knees,  three  hips,  two 
Yoi..  II.  A  A 
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elbows,  one  shoulder,  and  one  ankle.     This  is  only  a  rough   estimate   made  from   a 
limited  number  of  cases,  but  is  probably  not  far  from  correct. 

Suh-acute  and  clironic  epii^hysitis  is  usually  of  strumous  origin. 

The  first  change  noticed  is  usually  a  hyperEemia  either  of  the  nucleus  of  bone  in 
the  epiphysis  or  at  the  vascular  line  of  union  between  the  latter  and  the  shaft. 
This  is  followed  by  proliferation  of  the  medulla,  which  in  the  more  acute  cases  forms 
pus,  but  in  the  usual  chronic  forms  a  quantity  of  granulation-tissue.^ 

These  inflammatory  products  now  spread  out  in  one  or  other  of  three  directions, 
sometimes  in  all  (unless,  of  course,  recovery  takes  place).  They  may  make  their  way 
outwards  until  they  reach  the  periosteum,  pushing  it  away  from  the  end  of  the  bone, 
and  finally  piercing  it,  to  aj)pear  in  the  soft  parts,  if  there  be  such.  Or  they  may 
advance  upwards,  through  the  cartilage,  in  the  way  already  described.  Finally, 
they  may  extend  into  the  shaft  of  the  bone  to  a  greater  or  less  distance.  The 
easiest  direction,  however,  for  the  inflammation  to  travel  is  laterally,  along  the  plane 
of  young  tissue  in  which  it  originally  commenced,  and  this  it  does  generally.  The 
joint  proper  is  thus  saved  in  many  cases.  But  in  other  instances  it  is  otherwise,  e.g. 
the  hip,  where  the  epiphysary  line  lies  inside  the  capsule.  Here  the  inflammation  of 
necessity  reaches  the  joint  surfaces  in  travelling  along  the  plane  of  the  epiphysis, 
■  and  leads  to  more  general  disease.  When  the  morbid  process  is  extending  in  either 
the  joint  or  shaft,  on  the  other  hand,  it  is  usually  a  slower  process. 

In  the  last  form  of  the  disease  (the  syphilitic)  to  which  it  is  necessary  to  make  a 
brief  allusion,  we  have  somewhat  an  analogous  process,  usually  sub-acute,  to  that  taking 
place  in  struma.  The  disease  has  been  studied  by  several  observers  in  recent  years, 
Wegner  ^  being  one  of  the  first.  His  observations  in  some  twelve  cases  have  since 
been  confirmed  and  amplified  by  Taylor,^  Pari^ot,'*  Ranvier,^  and  others  abroad,  while 
at  home  cases  have  been  recorded  by  Ha  ward  ^  and  Goodhart.^  This  disease  may  be  the 
result  of  either  hereditary  syphilis,  or  that  acquired  within  the  first  few  years  of  child- 
hood. It  consists  in  an  inflammation  of  the  epiphysal  lines,  chiefly  of  the  long  bones, 
producing  in  many  cases  complete  separation  of  the  end  from  the  shaft,  as  proved  both 
during  life  and  after  death.  This  may  be  accompanied  by  the  formation  of  abscess, 
with  sinuses  externally,  or  may  run  its  whole  course  even  to  great  swelling  of  the 
ends  of  the  bones  and  separation  Avith  abscess,  and  yet  be  recovered  from  in  a  short 
time.  The  inflammation  is  regarded  by  Wegner  as  secondary  to  the  calcification  to 
a  large  extent  of  the  epiphysary  cai-tilage,  due  to  the  irritation  of  the  syphilitic  poison ; 
such  calcification  going  on  faster  than  the  usual  vascularisation,  the  earthy  matter 
eventually  acting  as  a  foreign  body  and  so  leading  to  inflammation. 

Eanvier,  on  the  other  hand,  and  probably  more  correctly,  regards  the  inflammation 
as  primary  in  the  growing  line,  and  produced  directly  by  the  irritant  of  the  syphilitic 
poison  upon  the  growing  vascular  tissue. 

One  of  the  most  remarkable  points  about  this  disease,  like  the  acute  form,  is  the 
power  of  complete  repair  of  the  parts  afiected,  even  after  entii-e  separation  of  the 
end  of  the  bones.  This  is  clearly  shown  to  be  possible  by  several  of  the  recorded  cases. 
But  it  is  not  the  rule,  little  patients  afiected  in  this  way  usually  dying  before  long 
of  the  syphilitic  cachexia.  The  affection  may  then  be  taken  as  indicative  of  very  ex- 
treme syphilitic  intoxication. 

Epiphysal  disease  of  all  kinds  just  as  it  lies  in  the  most  active  tissue  of  the  bones  may 
be  expected  to  be  most  frequent  in  those  bones  which  add  most  rapidly  to  their  length. 
And  this  is  so.  It  is  most  frequent  in  the  lower  end  of  the  femur,  then  in  the  lower 
end  of  the  tibia  and  fibula  and  upper  of  femur  ;  then  in  the  lower  extremity  of  i-adius 
and  ulna,  &c. 

With  these  few  general  remarks  upon  epiphysitis,  necessarily  verj'  brief,  we 
leave  the  questions  of  symptoms,  diagnosis  and  treatment  of  the  aflfection  for  con- 
sideration in  the  section  devoted  to  the  special  joints,  where  it  will  be  considered  in 
relation  to  the  latter. 

'  Some  interesting  observatioas  ou  this  subject  are  made  by  Mr.  Barwell,  in  his  work  on 
Diseases  of  the  Joints,  2nd  ed.  p.  333. 

2    Yirchoios  Archiv,  vol.  1.  1S70,  p.  305.         "^  Bone  Syphilis  in  Children,  New  York,  1875. 

•*  Archiv.  de  Physiol.  Normal  et  Pathol,  -i"""  amiee.     Paris,  1872,  p.  319. 

^  Mm.  Hid.  Path.  2iid  ed.  p.  444.      ^  Ti  ans.  Path.  Soc.  vol.  xxviii.  p.  356.      ^  Ibid.  p.  350, 
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Fig.  69.  —  Cartilaginous 
Growth  connected  by  a 
narrow  jiedicle  with  the 
coronoid  fossa  of  the  hu- 
merus. (From  a  prepara- 
tion in  the  Museum  of  St. 
George's  Hospital.  Series 
iii.  No.  145.) 


Loose  Cartilages. 

This  is  perhaps  the  most  convenient  place  to  consider  briefly  the  general  pathology 
of  those  loose  bodies  sometimes  found  in  joints,  usually  called  '  loose  cartilages,'  or 
'  movable  bodies,'  and  by  the  Germans  Gelenkmduse. 

The  existence  of  these  has  been  known  as  early  as  in  Fare's  time,  who,  in  opening 
a  dropsy  of  the  knee,  in  1553,  found  and  removed  a  hard,  loose,  stony  body,  the  patient 
recovering.  The  first  to  remove  one  designedly,  however,  appears  to  have  been  Pechlin 
(1601),^  a  Swede,  who  operated  for  this  condition  expressly  on  a  young  man  of  twenty. 

These  bodies  are  most  frequently  found  in  the  knee,  and  after  this  in  the  elbows,  less 
frequently  in  the  hip,  though  I  have  met  with  them  here  post-mortem  myself;  ^  they  are 
rare,  though  not  unknown,  in  other  joints.  They  may  be  single  or  present  in  large  num- 
bers, Morgagni  having  found  twenty-five  in  a  joint,  but  as  many  as  200  have  also  been 
met  with  (Volkmann,  loc.  cit.)  Pirrie  mentions  a  case  in  which  thirty-eight  had  been 
removed  from  the  knee.^  They  have  been  found  to  consist  of  the  following  substances, 
taken  in  the  order  of  greatest  frequency — fibrous  tissue,  fibro-cartilage,  cartilage 
either  pure  or  partly  calcified  or  actually  ossified,  bone  only,  fatty  tissue,  fibrinous 
material,  and  fibro-cartilage  surrounding  a  foreign  body,  i.e.  the  point  of  a  needle. 
In  size  they  vary  from  that  of  a  pea  to  that  of  a  small 
chestnut,  and  their  shape  is  as  variable,  tending  usually, 
how'over,  towards  the  flattened  oval.  Their  mode  of  pro- 
duction has  been  variously  explained  from  time  to  time, 
but  the  theories  now  held  with  regard  to  this  point  may 
be  classed  briefly  in  two  categories.  They  are  supposed  to 
be  produced  either  by  inflammation  or  by  injury.  Each 
of  these  causes,  again,  is  supposed  to  act  in  tw^o  ways. 

(a)  Inflammation  either  throw^s  out  a  quantity  of  fibri- 
nous material  into  the  joint,  w^hich  becomes  consolidated, 
and, in  the  movements  of  the  latter,  moulded  into  pellets  and 
nodules  (Hunter),  or  (b)  by  exciting  hyperplasia  in  the 
synovial  tissues,  leads  to  the  proliferation  of  fibrous,  cartila- 
ginous, or  bone-forming  elements,  normally  present  in  the 
latter.^  A  nodule  being  in  the  latter  case  formed  in  the 
loose  tissue  of  the  synovial  membrane,  is  drawn  upon 
hither  and  thither  in  the  movements  of  joint,  and  thus 
elongates  the  villous  fringe  in  which  it  is  developed.  Even- 
tually becoming  thus  pendulous,  it  only  needs  some  slight 
violence  to  tear  it  free,  and  send  it  wandering  about  the 
joint,  and  this  whether  the  process  have  developed  fibrous 
cartilaginous,  or  osseous  tissue.-^  The  irritant  in  this 
last  case  is  believed  now  to  be  in  many  cases  the  same 
which  leads  to  arthritis  deformans.  In  the  only  case 
where,  after  death,  I  have  met  with  such  fringes  bearing 
loose  pedunculated  nodules,  the  patient  had  advanced  arthritis  deformans  of  several  of 
her  joints,  while  the  disease  was  only  just  commencing  in  that  in  which  the  loose 
body  was  found.^  That  similar  cartilaginous  bony  outgrowths  may  spring  up  at 
the  border  of  the  joint  from  the  encrusting  cartilage  or  periosteum,  under  the  same 
stimulus,  and  from  here  become  detached  by  movement,  is  also  believed,  but  this  is 
probably  exceptional. 

The  traumatic  oiigin  is  also  tAvofold.  Either  (a)  a  part  of  the  encrusting  cartilage  ^ 
oi-  of  a  meniscus  ^  is  actually  torn  away  by  violence,  and  becomes  partly  or  entirely 

1  Volkmann,  Pitha-Billroth'' s  Handhuch  der  Chirurcjie,  Einband  5,  i.  p.  674. 
-   Trains.  Path.  Soc.  vol.  xxx.  p.  8-53.  3  Quoted  by  Barwell,  op.  cit.  p.  268. 

^  Cornil  and  Eanvier,  Histolog.  Path.  1881,  p.  447.  ^  Ibid.  p.  470. 

«  Author,  Trans.  Path.  Soc.  vol.  xxx.  p.  353.        '^  Hase,  Deutsch.  Klinik.  1867,  No.  48. 
*  Broadhurst,  Trans.  Path.  Soc.  vol.  xviii.  p.  214. 
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free  to  move  about  the  joint  or  (6)  a  certain  area  of  the  encrusting  cartilage,  having 
been  injured  by  concussion,  a  slow  process  of  '  quiet  necrosis,'  as  it  was  called  l^y 
Sir  J.  Paget,  takes  place  around  the  part  struck,  and  without  any  suppuration  the 
piece  injured  is  shred  off  into  the  joint.  This  view,  first  put  forward  by  Mr.  Teale,^ 
was  supported  by  the  observations  of  Klein  ^  and  Paget  ^  in  cases  which  they  have  re- 
corded (loc.  cit.)  In  two  of  these,  where  death  followed  operation,  the  loose  bodies,  con- 
sisting of  a  layer  of  cartilage  with  a  plate  of  bone  on  one  aspect,  were  found  to  fit 
accurately  into  a  corresponding  depression  on  a  condyle  of  the  femur,  and  there  was  a 
distinct  history  of  injury  in  all.  Mr.  Barwell,  too,'*  records  cases  of  traumatic  origin, 
probably  in  this  sense  also. 

Finally,  a  case  is  recorded  ^  in  which  the  point  of  a  needle  was  found  as  a  nucleus 
of  one  of  these  bodies  after  its  removal  by  operation.  This  had  probably  been  the 
irritant  in  this  case  which  had  initiated  the  hyperplasia  of  the  synovial  tissues. 
Again,  blood-clots  are  supposed  to  give  rise  on  hardening  to  loose  bodies. 

The  symptoms  to  which  these  latter  give  rise  are  usually  distressing  and  unmistak- 
able, if  only  one  or  two  bodies  be  present.  When  greater  numbers  exist,  they  are  less 
liable  to  produce  trouble,  though  they  can  be  felt  very  easily.  When  single,  the  first 
symptom  is  usuallj''  agonising  pain  during  some  unusual  movement  of  the  joint,  in  the 
vast  majority  of  cases  of  the  knee,  to  which  this  description  refers.  This  pain  is  sudden, 
rending,  and  often  produces  faintuess,  and  with  it  the  limb  is  observed  to  be  fixed 
in  the  flexed  position  immovably.  This  fixation  generally  lasts  from  a  few  hours  to 
a  day  or  two,  and  then  gradually  yields,  the  joint  regaining  its  normal  powers  soon 
after.  Such  an  attack  is  generally  followed  by  a  mild  synovitis  with  effusion. 
When  the  latter  has  been  absorbed,  the  loose  body  may  usually  be  found  at  one  or  other 
aspect  of  the  joint,  but  most  frequently  in  the  pouch  over  the  external  condyle.  The 
pain  is  then  explained  easily,  when  we  remember  that,  if  such  a  body  catch  either 
between  the  ends  of  the  bones  or  under  a  ligament,  and  an  attempt  be  made  to 
straighten  the  limb  as  in  walking,  the  ligaments  must  be  at  once  subjected  to  the 
most  enormous  stretching  force,  owing  to  the  length  of  leverage  and  the  shortness 
between  the  fulcrum  and  the  resistance. 

Such  attacks  are  liable  to  recur  with  ever- increasing  frequency  so  long  as  such  a 
body  remains  in  a  joint,  and  the  patient  lives  in  constant  apprehension  of  their  occur- 
rence, having  often  no  means  of  guarding  against  them,  and  being  unable  to  say  when 
they  will  occur.  Sometimes  a  bandage  or  strapping,  by  retaining  the  body  in  one  of 
the  pouches,  may  prevent  such  an  attack  for  a  time ;  but  its  action  is  always  uncer- 
tain, and  sooner  or  later  the  patient  will  call  urgently  for  an  operation  for  their 
removal.  This  will  consist  either  in  direct  excision  of  the  oftending  body  at  once, 
or,  as  recommended  by  Syme  and  Goyrand,  in  first  dividing  the  capsular  structures 
over  it  subcutaneously,  and  allowing  it  thus  to  slip  out  of  the  joint  under  the  skin,  to 
be  removed  from  this  some  days  later  when  the  capsular  wound  has  closed  {indirect 
method).  In  those  cases,  however,  where  a  loose  body  is  felt  in  a  joint,  but  gives 
little  trouble,  no  operation  for  its  removal  should  be  undertaken ;  for,  although  the 
advance  of  surgery  in  late  years  in  the  direction  of  antiseptic  treatment  of  wounds 
has  brought  with  it  a  great  diminution  of  risk  in  the  operation  called  for  here,  yet 
the  procedure  must  still  be  regarded  as  more  or  less  dangerous,  and  from  time  to  time, 
with  all  antiseptic  precautions,  joints  are  destroyed,  as  I  have  seen  in  one  case  ope- 
rated on  by  a  most  skilful  surgeon,  and  by  the  most  approved  methods.  In  such  mild 
cases,  if  the  body  can  be  coaxed  into  a  favourable  position,  it  may  be  retained  some- 
times long  enough,  by  a  pad  with  a  hole  in  it,  to  produce  a  slight  adhesion,  which 
will  prevent  its  slipping  about  for  a  time.^  But  such  adhesions  usually  break  down 
sooner  or  later,  if  they  ever  exist,  and  the  patient  is  as  bad  as  before.  It  is  for  these 
reasons  that  the  excision  operations,  direct  or  indirect,  are  called  for  eventually  in 
many  cases.     As  to  the  actual  dangers  of  the  latter,  they  have  by  no  means  been 

^   Trans.  Med.-Chir.  Soc.  vol.  xxxix.  1856,  p.  31. 

'    Virchoio's  Archiv.  1864,  p.  190.  ^  Bartholomexo  Hosp.  Reports,  1870,  p.  1. 

■*  Diseases  of  Joints,  2nd  ed.  p.  283.  ^  Shaw,  Trans.  Path.  Soc.  vol.  vi.  p.  328. 

•^  Manby,  Birmingham  Med.  Bevieiv,  1875,  p.  158. 
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exaggerated  in  former  years.  Various  collections  of  cases  have  been  made  and  tabu- 
lated, and  even  admitting  that  those  taken  from  general  literature  contain  their  just 
proportion  of  unsnccessfxil  cases,  which  is  extremely  unlikely,  still  the  mortality  is 
shown  by  them  to  be  very  high.  Thus  Volkmann,^  among  179  cases  operated  on  by 
both  methods,  which  he  had  collected,  found  38  deaths.  Berthenson,^  quoted  by  him, 
among  162  found  20  fatal,  and  H.  Larrey^  among  131  operations  by  the  direct 
method  gives  98  recoveries,  28  deaths,  and  5  failures.  Volkmann  {I.e.),  although  he 
does  not  state  how  many  of  his  collection  wei'e  direct  and  how  many  indirect  opera- 
tions, states  that  the  percentage  of  deaths  in  his  list  was  nearly  the  same  as  in 
Larrey's — namely,  21  "3.  This  is  probably  nearer  the  truth  than  what  we  gather  from 
Berthenson's  list.  The  largest  collection  of  these  cases,  however,  which  has  yet  been 
made — namely,  that  very  careful  one  compiled  by  BenndorfF''  in  1867 — shows  a  some- 
what lower  mortality.  Among  218  direct  operations,  he  found  41  fatal  cases,  or  about 
18  per  cent. 

The  mortality  after  the  indirect  method  is  not  so  high,  yet  in  Larrey's  list  it  stands 
at  12-8  and  in  Benndorff's  at  9 "9. 

These  figures,  although  placing  the  mortality  for  both  operations  probably  far 
lower  than  it  in  reality  is,  show  that,  at  all  events,  some  years  ago  they  were  both  for- 
midable procedures. 

But  an  improvement  has  taken  place  since  then.  Thus  Mr.  Bar  well,'''  from  a  very 
carefully  compiled  list,  including  all  the  cases  he  could  collect  as  occurring  between 
the  years  1860-7.5,  finds  the  mortality  after  the  direct  method  fallen  to  8'4,  and  after 
the  indirect  to  2 '5. 

And  it  is  probable  that,  if  all  the  cases  operated  on  during  the  last  five  years 
could  be  collected  and  tabulated,  we  should  find  a  still  greater  improvement.  When 
Volkmann  made  his  collection  of  179  cases  of  excision  of  loose  bodies  from  the  knee 
some  years  ago,  and  found  among  them  38  fatal,  he  little  thought  that  in  1881  he 
would  be  able  to  say  that  he  had  himself  opened,  drained,  and  washed  out  non-sup- 
purating knee-joints  more  than  200  times  without  one  bad  result.^  The  results,  too, 
of  operations  on  the  knee  for  genu  valgum  lead  us  to  hope  that  the  great  dangers  of 
opening  the  joint  have  been  almost  done  away  with  by  the  late  advances  in  antiseptic 
surgeiy,  and  that  removal  of  loose  cartilages  from  the  joint  will  be  equally  free  from 
great  risk.  If  this  be  so,  it  will  not  be  so  necessary  to  inquire  into  the  relative  value 
of  the  direct  and  indirect  methods.  Hitherto  there  has  been  a  good  deal  of  difference 
of  opinion  on  this  point.  On  the  one  hand,  it  has  been  argued  from  the  statistics  of 
the  two  operations,  that  the  danger  of  the  indirect  was  much  less  than  the  direct, 
while  on  the  other  a  strong  objection  to  the  first  method  was  raised  on  the  grounds 
that  it  was  frequently  found  impossible  to  carry  it  out,  owing  either  to  the  attach- 
ment of  the  loose  body  by  a  pedicle,  which  prevented  its  protrusion  through  a  simple 
slit  in  the  capsule  made  subcutaneously,  or  to  the  difficulty  of  clearing  a  space  for  it 
in  the  subcutaneous  tissue  ample  enough  to  admit  of  its  lying  quietly  without  any  ten- 
dency to  slip  back  into  the  joint.  Thus,  though  in  Larrey's  table  there  were  only  12'8 
per  cent,  of  deaths  after  the  indirect  method,  there  was  38'4  per  cent,  of  failures,  and, 
correspondingly,  9'9  and  23'5  per  cent,  in  Benndoi'ff''s  list.  Again,  in  Mr.  Barwell's 
table,  though  the  deaths  have  sunk  to  2*5  with  the  indirect  method,  the  failures  are  still 
as  high  as  25  per  cent.  Even  in  Square's  ''  experience,  who  may  be  said  to  have  per- 
fected the  indirect  method,  though  he  had  no  loss  of  life,  yet  he  had  four  failures  in 
fourteen  operations.  It  is  impossible,  however,  for  the  present,  to  state  from  statistics 
what  the  inherent  dangers  of  these  procedures  really  amount  to,  and  what  their  relative 
danger.  It  will  only  be  possible  to  do  this  when  larger  series  of  cases  are  accurately 
recorded  by  individual  operators  operating  with  the  same  precautions  as  to  clean- 
liness, &c.,  and  by  the  same  rules,  which  can  be  added  up  or  contrasted  with  our  full 

1  Titha-BillrotKs  Handb.  der  speciel.  Chir.  Bd.  II.  Abth.  2.         ^  Ihid.         ^  Ibid. 

*  Vircliow  and  Hirsch,  Jahresber.  1868,  ii.  p.  373.     Inaug.  Diss.    Leipzig,  1867. 

*  Diseases  of  Joints,  1881,  p.  282. 

«   Trans,  of  Internal.  Med.  Cong.  1881,  vol.  i.  p.  80. 
^  Quoted  by  Bar  well,  loc.  cit.  p.  282. 
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confidence  that  tliey  embody  their  entire  experience  of  the  operations  in  question. 
Cases  taken  here  and  there,  occurring  at  difierent  times  and  in  the  hands  of  different 
surgeons,  cannot  fairly  be  contrasted  or  taken  in  the  aggregate  to  pi'ove  anything 
positively.  In  the  meantime  the  tendency  of  opinion  appears  generally  to  be  strongly 
in  favour  of  the  direct  method  conducted  with  the  strictest  antiseptic  precautions.  Those 
who  operate  in  this  way  now-a-days  have  little  fear  of  serious  complications.  Thus  Mr. 
Barwell  says,  '  I  have  excised  a  large  number  of  loose  cartilages,  and  have  never 
experienced  a  failure  or  an  untoward  event.'  Dr.  Iverson  '  of  Copenhagen,  too,  in 
urging  this  method  with  strict  antiseptics,  even  so  long  ago  as  1874,  gives  thirteen 
operations  with  only  one  death.  Probably  much  better  statistics  could  be  shown  to- 
day by  the  same  author.  Still  there  are  those  who  look  upon  the  simpler  methods  of 
bandaging  and  rest  as  a  means  of  procuring  adhesion  of  the  loose  bodies  as  adequate 
treatment  for  many  case?,  and  adduce  cases  in  support  of  their  opinion.^ 

As  to  the  modes  of  excision  themselves,  they  may  be  very  shortly  described.  The 
direct  consists  in  simply  drawing  the  skin  tightly  over  the  loose  body  (which  is  firmly 
fixed  by  an  assistant  at  the  most  convenient  part  of  the  joint)  and  making  an  incision 
right  down  upon  it.  This  being  done,  it  will  sometimes  suddenly  start  out  through  the 
opening  of  the  capsule,  and  get  free.  In  other  cases  where  it  is  attached  by  a  pedicle, 
it  is  necessary  to  draw  upon  it  with  forceps,  and  either  tear  or  cut  through  the  latter. 
The  wound  being  dressed  antiseptically  is  allowed  to  come  together,  and  the  limb  is 
immobilised  securely  in  one  way  or  other,  and  left  so  for  some  days  until  union  has 
commenced,  when  it  may  be  inspected  and  put  up  as  before  until  quite  healed.  The 
indirect  method  consists  in  passing  a  broad-bladed  tenotome  under  the  skin  at  some  little 
distance  from  the  loose  body,  fixed  firmly  by  an  assistant.  With  this  a  subcutaneous  bed 
is  prepared  for  the  reception  of  the  foreign  substance,  by  making  sweeps  with  the  knife 
through  the  areolar  tissue.  When  room  enough  has  been  made,  the  capsule  is  incised 
by  cutting  upon  the  loose  body,  which  now  slips  out  into  its  bed  freely,  if  not  pedun- 
culated. If  attached,  it  may  not  slip  out,  or  having  done  so  may  return,  when  the 
direct  method  must  be  tried.  When  it  has  been  brought  into  its  subcutaneous  bed, 
a  pad  is  put  over  the  point  coi-responding  to  the  capsular  incision  and  secured  there 
until  this  is  healed,  the  outer  wound  being  left  free  for  any  drainage  that  may  be 
necessary.  A  number  of  other  methods  now  abandoned  have  been  in  use  from  time 
to  time,  but  need  not  be  discussed  here. 

Finally,  it  maybe  noted  before  conckiding  this  subject,  that  resection  of  joints  has 
been  proposed  and  actually  practised  on  account  of  the  presence  of  loose  bodies.  Thus 
Hueter  ^  states  that,  in  a  case  where  the  elbow  contained  several  loose  bodies  which 
interfered  greatly  with  its  functions,  he  was  led  to  conclude  that  a  resection  offered  the 
best  prospect  of  a  useful  arm.  He  therefore  performed  the  operation  with  the  best 
result.  Similarly  in  the  case  of  the  ankle-joint  in  which  a  patient  had  been  ci'ippled 
for  some  years  by  a  loose  body,  he  dealt  in  the  same  way  with  it  with  a  very  satisfac- 
tory result. 

Anchylosis. 

Having  now  considered  generally  the  destructive  processes  in  the  soft  tissues  and 
bones  of  which  joints  are  made  up,  it  is  necessary  to  bestow  a  little  attention  upon  the 
reparative  processes  found  here. 

After  any  form  of  inflammation  of  a  joint,  non-destructive  or  destructive,  which 
has  been  recovered  from,  plastic  material  will  be  found  in  or  about  the  articulation 
almost  certainly.  This  will  vary  in  quantity  from  a  few  flakes  of  lymph  floating  in 
the  synovium  to  the  masses  of  fibrous  tissue  or  bone  found  in  cases  of  firm  anchylosis. 

Lymph  floating  about  in  the  cavity  is  usually  soon  absorbed  when  the  joint  is  put 
to  use  once  more,  but  sometimes  it  becomes  moulded  into  those  loose  bodies  already 
described  (p.  355).  When  in  greater  amount,  so  that  it  forms  a  thm  layer  over  the  still 
healthy  cartilages  and  synovial  reduplications,  it  may  remain  in  a  more  or  less  soft 
state,  or  become  organised  into  a  material  resembling  embryonic  fibrous  tissue.     In 

1  Brit,  and  For.  Med.-Chir.  Rev.  July,  1874.     Quoted  by  Manby. 

■^  Manby,  Birmingham  Med.  Rev.  1875,  p.  158.  ^   Gelenkkrankh.  vol.  i.  p.  265. 
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either  of  these  conditions,  after  disappearance  of  the  inflammation,  it  produces  a  good 
deal  of  stiffness  in  and  about  the  joint,  which  the  patient  is  therefore  unable  to  flex 
voluntarily.  If,  however,  forcible  flexion  under  an  ansesthetic  be  made,  there  is  no 
diflSculty  whatever  in  tearing  through  the  new  material,  whether  now  vascularised  or 
not,  and  in  restoring  at  all  events  the  passive  mobility  of  the  part.  As  a  rule,  if 
this  be  clone  once  or  twice,  the  plastic  exudation  is  torn  and  rubbed  sufliciently  to 
destroy  its  continuity,  and  the  patient  is  able  after  a  few  days  of  pain,  and  perhaps  a 
little  swelling,  to  use  the  joint  again,  after  which  the  remains  of  the  new  material  are 
soon  disintegrated  and  absorbed  and  the  part  regains  its  usnal  mobility. 

But  a  very  different  condition  results  if  the  cartilages  have  been  destroyed  by  an 
inflammation.  When  the  destructive  process  ceases  in  this  case  (in  which  there  is 
usually  an  external  opening  into  the  joint  at  one  or  other  aspect),  a  quantity  of  the 
products  of  inflammation  remain  between  the  ends  of  the  bones  in  the  form  of  a  fine- 
celled  vascular  granulation-tissue.     This  is  now  organised,  the  cells  becoming  fusi- 


FiG.  70. — Section  of  a  Knee-joint,  the  bones  of 
which  are  luiited  by  ligamentous  tissue  after 
scrofulous  disease.  (From  a  preparation  in 
the  Museum  of  St.  George's  Hospital.; 


Fig.  71. — Section  of  a  Hip,  presenting  com- 
plete Bony  Anchylosis  of  the  Ilium  and 
Femur.  (From  a  prepa.ration  in  the 
Museum  of  St.  George's  Hospital.) 


form  and  eventually  filamentous,  and  arranging  themselves  in  bundles  in  the  direc- 
tion of  the  small  vessels  developed  in  the  material,  until  finally  the  latter  is  converted 
into  firm  fibrous  tissue.  Through  this  the  ends  of  the  bone  may  now  be  firmly 
soldered  together  beyond  all  hope  of  recovery  of  the  movement  of  the  joints,  and 
fibrous  anchylosis  be  produced  (fig.  70).  Any  attempt  to  tear  through  adhesions  of 
this  kind  forcibly  under  chloroform  might  possibly  be  successful,  but  would  be  fol- 
lowed by  such  an  amount  of  inflammatory  reaction  as  would  only  again  unite  the 
surfaces  as  before,  if  it  did  not  lead  to  actual  suppuration. 

Again,  if  the  cartilage  be  all  destroyed  and  the  bones  come  into  contact,  more  or 
less  arrest  of  the  destructive  action  is  usually  followed  by  a  much  more  elaborate 
reparative  process.  Here  the  inflammatory  material  between  the  softened  ends 
becomes  organised  as  before  ;  but  the  change  goes  a  step  further,  and  osseous  matter 
is  deposited  in  the  embryonic  fibi-ous  tissue,  just  as  in  the  case  of  a  fracture  it  is  de- 
posited in  the  analogous  plastic  material  called  '  definitive  callus,'  until  the  whole  or  part 
is  converted  into  true  bone  (fig.  71).  This  osseous  anchylosis  is  usually  very  firm, 
and  cannot  be  broken  down.    The  arrangement  of  the  new  trabeculse  is  very  irregular, 
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but  otherwise  the  uniting  medium  differs  in  no  degree  from  ordinary  bone.  In  many 
cases  the  medium  of  union  l)etween  tiie  ends  of  a  joint  recovering  after  destruc- 
tive inflammation,  whether  of  the  whole  or  j)art  of  the  cartilage,  is  partly  fibrous  and 
partly  osseous.  Again,  in  those  cases  of  rarefying  osteitis  of  the  ends  of  bones,  in 
which  the  surfaces  of  the  joints  are  invaded  by  the  spongy  granulating  medulla  with- 
out suppuration,  it  is  simply  a  question  of  the  inflamed  medulla  of  the  two  affected 
bones  coalescing  and  becoming  fused  into  one  mass  of  spongy  material.  If  repair  now 
set  in,  we  have  the  same  organisation  of  this  mass  into  fibrous  and  eventually  osseous 
tissue  as  that  mentioned  above,  and  the  most  perfect  example  of  bony  anchylosis  results 
that  can  be  met  with.  Here,  too,  the  process  is  precisely  analogous  to  that  taking  place 
in  the  repair  of  fractures,  a  '  simple  '  process  in  this  case  where  there  has  been  no  sup- 
puration and  no  external  wound.  It  may  be  added  that  in  inflammation  of  joints  every 
shade  of  fixation,  from  that  due  to  the  mere  effusion  of  a  little  fibrinous  material  be- 
tween the  articular  surfaces,  or  the  planes  of  the  tendinous  structures  around,  to  that 
complete  fusion  of  the  ends  of  the  bones  just  described,  may  be  met  with  in  different 
cases.  The  diagnosis  of  the  particular  condition  present  in  any  given  case  will  be 
based  upon  the  total  of  the  clinical  history  from  the  beginning. 

Nervous  or  Hysterical  Affections. 

Any  essay  on  joint  diseases  would  be  incomplete  which  did  not  take  into  con- 
sideration those  cases  familiar  to  most  surgeons,  in  which  one  or  more  of  the  symp- 
toms (subjective  or  objective)  of  a  diseased  articulation  are  complained  of,  but  where 
careful  examination  fails  to  detect  any  evidence  of  structural  change,  where  there  is 
in  short  a  '  mimicry  '  of  the  different  joint  affections  without  any  local  disease. 

The  subject  must  be  very  briefly  dealt  with  here.  It  will  be  found  treated  of 
specially  and  very  ably  by  Sir  J.  Paget  in  his  '  Clin.  Lectures,'  ^  and  also  by  Jolly 
indirectly  in  his  essay  on  '  Hysteria.'  ^ 

This  neuromimesis  of  joint  affections  is  characterised,  as  a  rule,  by  the  onset  of 
severe  pain  in  some  articulation  which,  from  the  patient's  description,  is  at  first  sight 
remarkably  like  that  accompanying  one  or  other  of  the  diseases  of  the  part.  The  patient 
may  complain  at  the  same  time  of  some  of  the  other  subjective  phenomena  of  true 
disease,  such  as  a  sense  of  heat  and  tenderness  on  pressure  or  starting  of  the  limb. 
The  resemblance  may  be  further  heightened  in  a  few  cases  by  slight  swelling,  or,  more 
frequently,  by  deformity ;  the  limb  assuming  the  position  commonly  observed  in 
disease.  All  this  may  be  before  us  in  any  given  case,  and  yet  no  evidence  of  true 
structural  change  in  the  joint  be  present  to  the  most  careful  and  skilful  examination. 

Such  cases  are  of  frequent  occurrence,  especially  among  the  higher  classes,  of  whom 
Sir  B.  Brodie  says,  'that  at  least  four-fifths  of  the  female  patients  who  are  commonly 
supposed  to  labour  under  diseases  of  the  joints,  labour  under  hysteria  and  nothing 
else.'  But  among  the  less  favoured  classes  they  are  by  no  means  uncommon.  It  is, 
therefore,  most  important  that  the  whole  question  of  neuromimesis  should  be  carefully 
studied;  firstly,  because  we  might  otherwise  easily  be  misled  into  a  diagnosis  of  local 
disease  where  none  exists — and  it  should  be  remembered  that  not  very  long  ago,  when 
these  conditions  were  less  studied,  serious  operations,  and  even  amputations,  were 
undertaken  in  cases  where  local  disease  was  suspected,  but  where  the  pai't  removed 
was  found  perfectly  healthy — and  secondly  because,  if  we  accepted  such  statements 
as  those  of  Sir  B.  Brodie  too  lightly,  we  might  fall  into  the  almost  equally  un- 
fortunate error  of  overlooking  real  disease  at  a  stage  when  it  was  most  within  the 
reach  of  well-directed  treatment. 

Neuroinimeais  is  met  with  at  almost  any  period  of  life  from  infancy  (Smith,  I.e.) 
to  advanced  age  (Paget,  I.e.  p.  194).  It  is,  however,  most  common  in  the  decade 
which  follows  puberty  (Jolly,  Paget).  It  is  much  more  frequent  among  females  than 
males,  though  by  no  means  rare  with  the  latter.  All  classes  suffer,  but  the  wealthy 
more  than  the  poorer.     In  either  it  is  met  with  among  those  disposed  to  functional 

■^   Paget,  Clin.  Led.  and  Essays,  2nd  ed.  1879. 

^  Jolly,  Zieimnsens  Cy-clop.  of  Pract.  Med.  vol.  siv.  p.  473. 
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disorders  of  the  nervous  system,  or  belonging  to  that  habit  commonly  spoken  of  as 
neurotic,  using  the  term  in  its  ordinary  signification.  Of  the  abnormal  condition  of 
the  nervous  system  which  gives  rise  to  the  neuroses,  little  or  nothing  is  known.  We 
only  know  from  a  general  study  of  its  symptoms  that  it  can  be  transmitted 
hereditarily  or  acquired,  partly  by  sensory  ii-ritation,  and  partly  from  the  effects  of 
an  abnormal  state  of  the  blood.  It  develops  itself  most  powerfully  where  both  these 
influences  combine.  It  will  be  well  then,  in  any  case  in  which  we  suspect  the  condi- 
tion before  us  to  be  one  of  '  nervous  mimicry,'  before  examining  it  in  relation  to  the 
various  symjitoms  which  we  look  for  in  real  disease,  to  consider  the  following  ques- 
tions relating  to  the  patient's  general  history. 

1.  Has  there  been  insanity,  epilepsy,  paralysis,  eccentricity,  or  strong  emotional 
disposition  manifested  among  the  suffei-ers'  relations  of  the  preceding  genei-ation  ] 
Wei-e  their  parents  aged  at  the  birth  of  the  patients  1 

2.  Have  the  latter  been  subjected  to  any  great  emotional  disturbance,  chronic 
or  acute  1  e.g.  such  as  that  of  fright,  jealousy,  disappointment  from  failure  in 
life,  or  mortification  due  to  real,  imputed,  or  supposed  dishonour.  Have  they 
lately  gone  through  excessive  mental  exertion  or  borne  the  strain  of  night- watching, 
especially  where  the  affections  have  been  engaged  1  During  the  strain  there  is 
little  liability  to  attack,  but  when  this  has  relaxed,  and  the  stimulus  of  excitement 
is  gone,  the  patient  yields. 

3.  Have  they  lately  gone  through  any  physical  over- exertion  of  an  unusual 
kind,  prolonged  or  brief,  or  been  subjected  to  privations  1  Has  there  been  any  over- 
stioiulation  of  the  generative  organs,  due  to  masturbation  or  the  like.  Are  they 
ansemic,  or  suffering  from  any  of  the  chronic  affections  of  the  geDerative  organs  1 
The  very  grave  diseases  of  these  parts,  such  as  cancer,  have  little  significance  here. 

4.  Finally,  if  constitutionally  neurotic,  have  they  been  in  a  position  to  see  others 
suffering  from  those  affections  with  which  they  believe  themselves  to  be  afflicted ; 
in  such  a  position,  in  short,  as  to  call  forth  the  involuntary  imitation  1 

Answers  to  these  questions  will  furnish  us  with  evidence  as  to  causes  hereditary^ 
mental  and  physical,  engendering  the  general  neurotic  state,  and  also  that  particular 
phase  of  it  manifested  in  imitation  of  morbid  phenomena. 

Turning,  then,  more  particularly  to  the  latter,  as  exhibited  in  the  joints,  it  will  be 
found  most  convenient  to  examine  in  each  case  how  far  the  symptoms  complained  of 
are  consistent  as  compared  with  those  present  in  true  disease. 

The  affections  of  the  joints  most  frequently  imitated  are  the  more  or  less  acute 
inflammatory,  whether  simple  or  strumous ;  the  gouty  and  rheumatic  less  often.  Any 
of  the  subjective  symptoms  of  these,  and  some  of  the  objective,  may  have  to  be  con- 
sidered in  mimic  cases,  whether  pain,  tendei-ness,  heat,  throbbing,  stiffness,  deformity, 
swelling,  or  wasting. 

Taking  the  first  of  these — pain — it  may  be  first  broadly  stated  that  in  cases  of 
mimicry  it  is  complained  of  as  severe  out  of  all  proportion  to  anything  subjective  or 
objective  said  or  found  to  be  the  matter  with  the  joint.  The  patient  usually  rejn^e- 
sents  it  as  extremely  severe,  and  yet,  when  engaged  in  conversation  or  otherwise 
diverted,  is  palpably  but  little  afiected  by  it.  It  is  moreover  generally  referred  to 
the  more  superficial  parts  of  the  joint.  If  asserted  to  be  increased  by  movement,  an 
inconsistency  is  soon  apparent  in  the  exaggeration  of  the  symptom.  That  gnawing 
burning  pain  complained  of  by  those  who  are  suffering  from  ulceration  of  cartilage 
and  slow  disorganisation  of  a  joint  is  also  mimicked ;  but,  in  that  case,  the  objective 
symptoms,  such  as  heat,  swelling,  oedema,  &c.  are  absent,  and  under  chloi-oform  the 
movements  of  the  joint  will  be  found  free  and  unaccompanied  by  any  sensation  of 
friction.  Sir  J.  Paget  suggests  as  a  sign  that  pain  is  due  to  real  disease ;  that,  if  chloro- 
form be  given,  the  joint  returns  to  rigidity  immediately  on  the  first  dawn  of  sensibility 
as  the  narcotic  passes  off;  while  in  neuromimesis  the  joint  is  only  again  rendei^ed  stiff 
when  the  patient  has  become  fully  conscious  of  all  his  surroundings  and  condition. 

The  temperature  of  the  affected  part  must  be  very  carefully  studied,  for  here  lies 
one  of  the  greatest  aids  to  a  correct  diagnosis.  In  the  first  place,  it  should  be  noticed 
whether  the  joints  on  both  sides  have  had  an  equal  external  covering  for  some  time  before 
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onr  examination.  If  one  have  had  only  the  usual  clothing,  and  the  painful  one  have 
been  swathed  in  dressings  or  bandages,  the  former  may  be  much  cooler  than  its  fellow, 
and  without  care  we  may  thus  be  misled.  But,  if  both  have  been  uncovered  for  a  con- 
siderable time,  and  subject  to  the  same  external  conditions,  it  will  be  usually  found 
that  in  mimic  cases  the  tempei-ature  of  the  painful  joint  is  no  way  affected,  or,  if  slightly 
increased,  that  the  pain  complained  of  is  out  of  all  proportion  to  the  increase.  The 
affected  joint,  on  the  other  hand,  may  be,  and  often  is,  even  cooler  than  its  healthy 
fellow,  which  is  strong  evidence  against  disease.  In  true  inflammatory  disease  there 
will  in  most  cases  be  a  sufficiently  marked  elevation  of  temperature  to  indicate  the 
condition.  The  rise  may  be  estimated  by  the  palm  of  the  hand,  if  the  latter  have 
been,  as  it  were,  trained  to  such  work  for  a  long  time,  and  if  a  careful  comparison  be 
made  between  the  limbs  of  both  sides,  and  the  surface  of  the  rest  of  the  body.  In 
doubtful  cases,  the  surface  thermometer  may  be  useful,  if  used  with  due  care.  The 
fact  that  with  real  disease  one  part  alone  of  a  joint  may  be  hotter  than  another  should 
be  remembered,  for  this  could  not  be  the  case  with  pure  neuromimesis.  Flushings  and 
transient  rises  of  temperature  alternating  with  periods  of  normal  heat  in  a  joint 
do  not  indicate  local  disease.  If  this  were  present,  the  part  should  be  constantly 
overwarm.  Patients  will  sometimes  complain  that,  though  the  part  is  cold  during  the 
day,  it  is  hot  and  burning  at  night.  If  gout  be  not  present  here,  it  is  most  likely  a 
case  of  neuromimesis.  This  diagnosis  will  be  strengthened  if  the  part  during  the  day 
is  cold,  and  generally  of  a  purplish  mottled  appearance. 

In  cases  where  very  severe  pain  is  complained  of,  with  possibly  other  objective 
signs  of  local  mischief,  the  absence  of  any  general  rise  of  temperature  of  the  body 
may  also  help  the  diagnosis.  For  with  true  disease  bad  enough  to  produce  very 
acute  pain,  deformity,  &c.,  there  would  probably  be  some  general  disturbance  too. 
But  frequent  observations  must  be  made  of  the  tempei-ature  of  the  suspected  joint, 
and  of  the  whole  body,  and  the  information  thus  obtained  be  taken  with  all  the 
other  evidence,  otherwise  error  is  likely  to  arise. 

The  tenderness  complained  of  as  very  great,  on  the  slightest  touch  of  the  joint, 
is  also  to  be  suspected  if  it  be  accompanied  by  neither  heat,  swelling,  nor  redness.  It 
will  usually  be  found,  in  such  cases,  that,  if  the  patient's  attention  be  diverted,  the 
part  may  be  very  freely  handled  without  complaint,  but  that  when  a  question  is  again 
put  concerning  the  joint,  the  slightest  touch  is  exclaimed  against.  This  tenderness  is 
usually  felt  only  in  the  superficial  parts,  deeper  pressure  producing  no  increase. 

Of  stiffness  and  deformity,  it  should  first  be  noticed  that,  if  very  acute  suffering  be 
complained  of  in  a  joint,  lasting  for  weeks,  and  the  part  remain  extended  and 
movable,  it  is  highly  improbable  there  is  any  local  disease  present,  unless  it  be  rheu- 
matic or  gouty. 

Sometimes,  however,  in  cases  of  neuromimesis,  the  joint  may  assume  a  position 
usual  with  real  disease.  Thus  the  hip  may  be  flexed,  adducted  and  inverted,  and 
thus  fixed,  great  pain  being  complained  of  on  attempts  to  straighten  it.  But  here 
the  absence  of  all  heat,  swelling,  redness,  or  general  fever,  always  present  where 
in  real  disease  the  limb  has  recently  assumed  this  position,  will  probably  guide 
us  to  a  right  conclusion,  together  with  the  history  of  the  case,  hereditary  and  personal. 
In  such  instances,  too,  the  limb  may  be  often  involuntarily  or  passively  relaxed,  without 
any  movement  of  the  pelvis,  if  the  patient's  attention  be  closely  engaged  on  something 
else,  which  could  never  occur  with  real  disease.  It  should  also  be  noted  that,  where  mimic 
disease  has  been  accompanied  by  an  unusual  position  of  the  joint  for  long  periods,  even 
for  years,  no  ti'ue  deformity  of  the  part  has  been  found  after  death.  This  is  not  the  case 
where  true  disease  has  been  present — where,  for  instance,  more  or  less  alteration  of 
the  surfaces  of  the  bones  is  usually  found,  with  or  without  sub-luxation  in  greater  or 
less  degree. 

As  to  swelling,  it  may  be  said  never  to  accompany  the  simple  mimic  affections. 
It  may,  however,  have  been  caused  (where  the  latter  have  been  mistaken  for  true 
local  disease)  by  stimulating  outward  applications,  the  effects  of  which  last  often  for 
a  considerable  time. 

Wasting,  in  the  true  sense  of  the  term,  is  not  met  with  in  mimic  disease.     That 
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rapid  loss  of  tissue  observed  about  a  joint  truly  diseased  is  never  seen  here.  Disuse 
(if  the  other  limb  be  still  used)  may  produce  leanness  on  the  painful  side  as  compared 
with  the  opposite ;  prolonged  and  firm  bandaging  may  do  the  same,  or  the  wearing 
of  elastic  coverings  ;  but  the  loss  of  bulk  is  usually  but  trifling,  and  in  clear  contrast 
to  what  might  be  expected  were  disease  present  in  a  degree  equal  to  the  patient's 
belief,  or  in  correspondence  to  other  symptoms. 

It  is  only  by  the  cai-eful  consideration  of  all  these  subjective  and  objective 
symptoms,  together  with  the  patient's  family  and  personal  history,  that  we  can 
safely  come  to  a  diagnosis  in  this  very  important  class  of  cases.  For  further 
observations  on  this  subject  the  reader  is  referred  to  the  essay  on  Hysteria. 

Affections  of  the  Hip. 

The  joint  which  claims  our  attention  first  is  the  hip  •  not  only  on  account  of  its 
size  and  importance,  but  also  because  it  is  one  of  the  commonest  seats  of  articular 
disease.  We  shall  consider  the  latter  as  met  with  here  in  the  order  already  followed 
in  the  section  of  this  article  devoted  to  general  pathology. 

Simple  acute  synovitis  is  not  as  commonly  met  with  in  the  hip  as  in  other  joints, 
owing  to  the  great  depth  of  the  soft  tissues  which  protect  it  from  external  influences. 

The  pathology  of  synovitis  having  been  already  discussed  (p.  334),  we  need 
only  add  as  regards  this  particular  joint,  that  here  it  is  usually  the  result  of  over- 
exertion and  exposure  combined  acting  on  constitutions  not  robust. 

The  subjective  symptoms  observed  are  stiftness  and  heat  at  first,  soon  succeeded 
by  throbbing  and  pain,  not  only  in  the  joint  itself,  but  also  in  the  knee,  though  the 
latter  be  perfectly  sound — a  fact  explained  by  the  connection  between  the  two  joints 
through  the  obturator  nerve.  This  pain  is  much  aggravated  by  movement  or  pres- 
sure over  the  joint  in  front  and  behind,  and  causes  limping  very  early,  and  later 
prevents  walking  altogether. 

Objectively  we  find  swelling  in  two  situations — viz.  over  the  front  and  back  part 
of  the  joint  where  the  tenderness  is  most  felt,  and  where  fluctuation  may  be 
occasionally  discovered.  The  next  most  striking  symptom  is  the  position  of  the 
limb.  If  the  patient  be  young,  and  the  inflammation  recent,  the  latter  will  be 
markedly  flexed,  abducted,  and  somewhat  everted  (fig.  72).  This  position  is  brought 
about  as  follows.  The  synovial  membrane  and  overlying  capsular  structures  are 
now  inflamed,  swollen,  and  tender.  That  portion  of  the  capsule  normally  tense  in 
the  straight  position  of  the  limb — viz.  the  anterior  incorporated  with  the  ileo-femoral 
or  Y-ligament — -is,  as  we  might  expect,  the  most  in  need  of  relaxation.  The  patient, 
therefore,  flexes  the  thigh  involuntarily  to  relax  the  tension  which  adds  to  its 
tenderness.  The  inner  limb  of  the  Y-ligament  and  horizontal  posterior  fibres  too 
are  relaxed  for  the  same  reason  by  eversion,  and  the  outer  part  of  the  Y  and  upper 
part  of  the  capsule  by  abduction.  In  short,  the  joint  is  placed  involuntarily  in  the 
position  most  calculated  to  adequately  relieve  the  various  strong  parts  of  the  irri- 
tated and  swollen  synovial  and  capsular  structures  (fig.  72).  In  this  position  it 
is  fixed  bymuscular  action,  lest  any  rubbing  of  the  sore  surfaces  should  take  place;  and 
all  attempts  to  move  the  limb  are  resisted  strongly,  the  only  change  admitted  of  being 
that  of  the  pelvis,  which  now  moves  as  a  whole  Avith  the  thigh.  In  standing  the  patient 
will  now  be  obliged  to  lower  the  pelvis  on  the  afliected  side  to  make  up  for  the 
shortening  due  to  flexion  and  abduction  of  the  limb,  and  admit  of  the  foot  resting 
on  the  ground.  But  when  in  bed  he  will  probably  lie  on  the  affected  side  more  or 
less  in  order  to  have  the  support  of  the  bed  for  the  now  flexed  and  abducted  limb, 
whose  every  movement  is  painful.  If  asked  to  lie  on  the  back,  he  will  object  if  his 
case  be  acute  on  account  of  pain;  but  if  persuaded  the  limb  will  maintain  its  charac- 
teristic position.  Any  attempt  now  to  bring  it  parallel  with  its  fellow  results  only 
m  movement  of  the  whole  pelvis,  the  angles  between  it  and  the  axis  of  the  limb 
remaining  fixed.  Thus  abduction  into  parallelism  can  only  be  effected  by  lower- 
ing the  pelvis  on  the  diseased  side.  This  will  of  course  bring  the  limb  below  its 
fellow,  so  that  it  now  looks  longer  than  the  latter,  as  it  lies  in  contact  with  it.     At 
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the  same  time  the  knee  can  only  be  brought  down  to  the  bed  by  rotation  down- 
wards and  forwards  of  the  pelvis  on  its  transverse  axis,  accompanied  by  great 
increase  of  the  lumbar  curve  of  the  spine  (see  fig.  75,  p.  370).  The  greater  the 
flexion  of  the  thigh  on  the  pelvis,  the  greater  this  lordosis.  This  characteristic 
position  of  the  hip-joint  with  early  synovitis  is  well  seen  in  fig.  72,  copied  from  a 
photograph  of  a  child's  body  into  whose  hip-joint  I  had  forcibly  injected  water  by 
means  of  a  syringe  w^ith  a  screw  piston,  after  rigor  mortis  had  passed  off,  thus 
repeating   an    experiment   made   long   ago  by  Bonnet.     As  the  fluid  was   slowly 

Fie.  72. — From  a  photograph  of  the  body  of  a  child  into  whose  right  hip-joint  I  had  injscted 
water,  while  the  body  was  suspended  from  the  arms  after  rigor  mortis  had  passed  off. 
While  the  water  was  being  forced  in  through  the  pectineal  eminence  of  the  pubic  bone, 
by  means  of  a  screw  piston,  the  right  hmb  rose  slowly  and  easily  into  the  position  in  which 
it  was  photographed  (namely  flexion,  abduction  and  eversion),  and  remained  so  without  any 
support  until  the  photograph  was  taken,  not  altering  its  position  in  the  least  until  later, 
wbeu  the  water  was  allowed  to  escape  from  the  joint,  when  it  at  once  fell  to  its  normal 
position.  How  far  it  deviated  from  this  during  injection  will  be  seen  if  a  line  be  drawn 
down  the  centre  of  the  body  through  the  ensiform  cartilage,  umbilicus  and  symphysis 
pubis  in  the  left-hand  figure. 


forced  in  through  a  hole  bored  through  the  ileo-pectineal  eminence  of  the  pubic 
bone — the  body  being  suspended  by  the  arms — the  limb  gradually  rose  without  the 
slightest  assistance  into  the  position  shown  in  the  engraving.  Thus  it  remained 
until  the  water  was  allowed  to  run  out,  when  it  slowly  sank  down  beside  its  fellow. 
This  experiment  illustrates  without  any  dissection  what  parts  of  the  capsule  of  the 
hip  are  most  tense  and  unyielding,  and  which  are  the  i-everse.  And  this,  on  the 
other  hand,  indicates  what  parts  reciuire  most  to  be  relaxed  when  in  an  inflamed, 
swollen,  and  tender  condition.  The  theory  of  muscular  contraction,  the  result  of 
i-eflex  irritation  through  the  nerves  supplying  the  hip-joint,  is  thus  shown  to  be 
unnecessary. 

The  general  treatment  of  this  synovitis  of  the  hip  will  be  that  sketched  already 
(p.  335).  The  only  special  points  to  be  noticed  here,  as  regards  the  hip,  are  the  modes 
of  fixing  the  joint  so  as  to  give  it  complete  rest.  If  the  case  be  severe  enough  to  re- 
quire more  than  a  few  days'  rest  in  bed,  with  free  leeching  and  hot  fomentations,  the 
question  here  arises  :  in  what  position  should  it  be  immobilised — as  it  is,  flexed,  ab- 
ducted and  everted  1  or,  brought  down  forcibly  as  nearly  to  a  straight  line  as  possible  1 
Hitherto  it  has  been  almost  universally  held  that  the  limb  should  be  straightened 
rapidly,  if  necessary  forcibly,  under  the  influence  of  chloroform,  and  so  fixed  by  some 
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appliance  ;  and  the  general  practice  has  been  in  accordance  with  this  view.  But  of 
recent  years  the  opinion  has  been  gaining  ground,  that  perhaps  what  is  gained  by  at  - 
once  straightening  the  part,  and  so  the  easier  fixing  it  and  preventing  deformity  sub- 
sequently, may  be  lost  by  bringing  the  joint  at  once  into  a  position  which  is  clearly 
not  that  of  greatest  rest,  seeing  that  it  was  the  desire  to  obtain  the  greatest  relaxation 
of  the  inflamed  structures  which  led  the  patient  involuntarily  to  flex,  abduct  and 
evert  the  limb  in  the  first  instance.  And  practice  has  of  late  been  modified  by  this 
view.  Formerly  the  ti-eatment  followed  in  these  cases  was  to  give  the  patient  chloro- 
form, and  then  forcibly  bring  down  the  limb,  fastening  it  thus  to  a  long  splint 
running  from  the  axilla  to  below  the  external  ankle.  From  this  splint  extension 
was  made  by  a  collar  or  strapping  running  from  the  ankle  to  the  forked  lower  end  of 
the  splint,  while  counter-extension  was  made  by  a  perineal  band  reaching  to  the  upper 
end,  which  was  pierced  to  recei^^e  the  ends  of  the  latter.  Or,  the  straightened  limb 
was  put  up  in  a  plaster  of  Paris  or  starched  bandage.  The  latter  had  the  disadvantage 
of  interfeiing  more  or  less  with  the  use  of  local  antiphlogistics,  and  for  this  reason 
were  not  used  as  much  as  Liston's  long  splint.  Of  late  years  the  treatment  with 
many  has  been  rather  to  bring  the  limb  parallel  to  its  fellow,  slowly  and  gradually, 
so  as  to  disturb  the  involuntary  adjustment  of  the  inflamed  ligaments  as  gently  as 
possible.  This  is  usually  efliected  by  one  or  other  form  of  gradual  extension  with  a 
weight — that  is,  either  the  weight  is  made  to  pull  at  once  in  a  direction  parallel  to 
the  sound  limb,  or,  as  Mr.  Marsh  '  proposes,  is  so  contrived  as  at  first  to  exert  its 
force  in  the  direction  of  the  afiected  thigh,  and  then  gradually  change  into  the  more 
direct  pull  downwards.  If  the  first  of  these  methods  is  chosen,  it  is  best  carried  out 
by  means  of  strips  of  sticking  plaster  running  down  each  side  of  the  leg,  and  fixed  thus 
to  the  latter  by  a  turn  or  two  of  plaster  and  a  bandage.  The  ends  coming  below  the  heel 
are  fastened  to  a  cord,  which  passes  over  a  pulley  at  the  end  of  the  bed,  and  is  attached 
to  a  weight  of  one  pound  and  upwards.  The  plaster  is  kept  from  pressing  upon  and 
chafing  the  ankle  by  the  insertion  between  the  strips  of  a  small  piece  of  flat  wood, 
which  keeps  them  apart.  With  this  appliance  the  limb  may  in  many  cases  be 
brought  down  to  a  straight  line,  in  a  compai-atively  short  time,  and  without  any 
violence  to  the  joint.  It  has  the  disadvantage  with  children  that  they  are  apt  to 
evade  the  steady  pull  of  the  weight  by  twisting  the  body  until  the  limb,  and  not  the 
body,  lies  in  the  direction  of  the  pull  from  the  weight.  This  difficulty  may  to  some 
degi'ee  be  met  by  arranging  sandbags  at  either  side  of  the  child's  body,  or  by  using  a 
perineal  band  fastened  to  the  head  of  the  bed.  Or,  if  there  be  any  tendency  for  the 
child  to  slip  down  to  the  end  of  the  bed,  the  foot  of  the  latter  may  be  I'aised  a  few 
inches  from  the  floor,  when  the  weight  of  the  patient  will  be  the  counter-extending 
force.  Mr.  Marsh's  mode  of  extension  is  to  begin  by  placing  the  pulley  high  enough 
over  the  bed  to  lie  in  the  axis  of  the  thigh  as  the  patient  rests  on  his  back.  If  the 
pull  is  made  in  this  direction  for  a  short  time,  it  is  found  that  the  limb  has  come 
somewhat  down.  The  pulley  is  now  shifted  a  little  nearer  to  the  foot  of  the  bed,  and 
the  extension  made  thus  a  little  more  directly  downwards.  In  this  way  by  degrees 
the  position  of  the  part  is  restored  before  long. 

Extension,  however  practised,  is  usually  comforting  to  the  patient  when  once 
applied.  It  steadies  the  joint,  and  counteracts  the  action  of  the  muscles.  If  the 
case  be  one  of  very  acute  synovitis,  it  may  be  necessary  to  use  an  anaesthetic  for 
the  application  of  the  plaster  and  arrangement  of  the  child  in  bed ;  but  once  this  is 
completed,  but  little  suffering  will  be  noticed. 

But  other  appliances  besides  this  extension  may  be  employed  to  keep  the  joint 
at  rest,  and  at  the  same  time  to  bring  down  the  limb  gradually.  One  of  these  is 
Thomas's  splint,  which  is  as  useful  in  these  simple  acute  cases  as  in  those  more  chronic, 
to  be  alluded  to  presently.  As  this  splint  is  in  more  general  use  for  the  latter,  its 
construction  and  application  will  be  considered  with  them.  It  is  particularly  use- 
ful in  the  later  stages  of  the  affection,  as  it  enables  the  patient  to  get  about  in  the 
fresh  air,  when  otherwise  debilitating  confinement  might  be  necessary. 

^  Brit.  Med.  Journ.,  July,  1876. 
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Ac^lte  suppuraiive  synovitis  of  the  hip  is  so  I'arely  met  with  in  the  simple  form 
produced  by  external  influences,  that  its  consideration  may  be  left  over  nntil  we  are 
studying  the  diseases  produced  by  constitutional  causes,  where  it  will  often  be  found. 

The  simple  suh-acute  and  chronic  forms,  too,  although  doubtless  quite  distinct  as 
to  causation,  are  so  like  in  history  and  effects,  and  in  the  necessary  treatment  to 
those  affections  induced  by  the  so-called  strumous  diathesis,  that  they  need  no  descrip- 
tion for  themselves  here ;  enough  will  be  said  of  them  practically  in  discussing  the 
latter. 

The  synovitis  of  the  hip  pi-oduced  by  those  diseases  we  have  grouped  together 
under  the  common  head  oi  pycemic  or  septic  (p.  337)  may  be  either  acute,  sub-acute,  or 
more  i'arely,  chronic. 

In  the  first  instance  the  symptoms  (p.  337)  develop  very  rapidly,  and  the  limb 
quickly  assumes  the  charactei"istic  position  of  acute  synovitis  described  above  (p.  364). 
But  this  soon  becomes  modified,  as  a  rule,  in  bad  cases.  The  flexion  is  the  same,  or 
even  increased ;  buteversion  and  abduction  soon  give  way  to  inversion  and  adduction, 
for  the  following  reason.  This  acute  septic  synovitis,  usually  of  the  suppurative  form, 
is  essentially  a  destructive  inflammation ;  it  leads  rapidly  to  more  or  less  softening 
of  all  the  capsular  structures  by  the  contact  of  its  irritating  products,  now  distend- 
ing the  latter,  and  primarily  leading  to  the  assumption  of  the  first  position  described, 
all  their  fibres  being  now  equally  on  the  sti'etch.  As  the  inflamed  capsule  then  com- 
mences to  soften,  its  weakest  part  yields  first,  i.e.  the  posterior  inferior.  This  now 
admits  of  more  flexion  still,  for  the  greater  relaxation  of  the  strong  anterior  fibres. 
The  hoi'izontal  posterior  fibi'es,  which  in  the  distended  condition  of  the  capsule  help 
in  the  eversion,  are  the  next  to  stretch,  admitting  of  inversion,  which  is  now  the 
more  possible  as  the  Y  is  relaxed  by  flexion,  and  its  inner  limb  has  no  strain  to  be 
taken  off  by  eversion.  Finally,  the  upper  and  outer  anterior  fibres  yield,  and  adduc- 
tion then  takes  place.  All  this  time  the  muscles  are  involuntarily  placing  the  limb 
in  the  best  position  for  relieving  each  remaining  part  of  the  capsular  structures  of 
tension,  and  thus  fix  it  at  last  at  flexion,  adduction  and  inversion.  The  flexion  in 
these  cases  is  sometimes  extreme,  the  knee  rising  occasionally  nearly  to  the  umbilicus. 
If  this  be  so,  the  head  of  the  femur  will  lie  nearly  out  of  the  acetabulum,  below  and 
behind,  resting  in  great  part  upon  the  softening  capsule.  If  the  latter  now  give  Avay 
at  its  weakest  part,  which  is  just  there,  and  the  ligamentum  teres  have  been  equally 
softened,  the  least  jerk,  even  of  a  patient  moving  in  bed,  is  sufficient  to  dislocate  the 
head  of  the  bone  out  of  the  acetabulum  on  to  the  dorsum  ilii.  Some  time  ago  a 
striking  case  where  this  '  dislocation  by  distension  '  of  Volkmann  had  occurred,  came 
under  my  care  at  University  College  Hospital.  During  typhoid  fever  rapid  effusion 
took  place  into  the  hip-joint  of  a  hitherto  healthy  ploughboy ;  the  limb  soon  became 
acutely  flexed  and  adducted,  and  by  some  movement  unknown  to  those  about  him, 
the  femur  became  dislocated  as  he  lay  in  bed.  The  appearance  was  typical,  and  the 
shortening  extreme.  Six  weeks  later,  during  convalescence,  I  reduced  the  dislocation 
by  manipulation  under  chloroform  and  without  difficulty,  and  found  the  surfaces  of  the 
articulation  apparently  quite  healthy  on  moving  the  joint.  This  movement  of  the  bone, 
however,  caused  the  head  of  the  bone  to  slip  out  again  immediately.  I  replaced  it  once 
more  on  the  spot  easily,  and  so  retained  it,  the  boy  making  a  complete  recovery. 
Several  months  later  he  returned  from  the  country  to  show  himself,  when  I  found  the 
limb  of  normal  length,  straight,  and,  with  the  exception  of  stiffness  about  the  joint, 
quite  as  the  other.  In  this  case  the  strong  resistance  of  the  anterior  structures  of  the 
joint,  apparent  when  the  dislocation  was  reduced,  in  the  flexed  position  of  the  limb, 
was  not  overcome  forcibly  while  the  patient  was  under  the  ansesthetic,  but  was  treated 
by  gradual  extension,  lest  the  remains  of  the  capsule  should  be  injured.  The  result 
showed  that  they  stretched  in  the  course  of  a  few  days,  while  retaining  the  head  per- 
fectly in  situ.     There  was  no  evidence  of  abscess  from  beginning  to  end  of  case. 

Acute  septic  synovitis  of  the  hip  should  be  treated  on  the  general  principles  already 
alluded  to  (p.  339).  But  here  it  will  probably  be  better  to  prevent  the  flexion,  adduc- 
tion, and  inversion  from  the  first,  if  possible,  by  extension  or  other  methods,  rather 
than  let  the  limb  have  its  own  way  of  relieving  itself  and  trust  to  extension  later  on. 
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For  here  the  process  is  so  rapid  that  dislocation  may  occur  very  early,  as  described,  while 
simple  extension  with  a  small  weight  would  prevent  this,besides  keeping  the  part  at  rest. 
As  long  as  the  first  position  remains  one  of  flexion,  abduction,  and  eversion,  there  is  no 
fear  of  dislocation,  and  the  case  may  be  treated  with  the  ordinary  local  and  constitutional 
antiphlogistics,  with  rest  in  bed.  But  as  soon  as  adduction  and  inversion  are  com- 
mencing, extension  is  called  for.  Later  on,  if  the  case  be  only  then  seen  for  the  first 
time,  extension  will  be  called  for  in  either  case,  unless  dislocation  have  already  occurred, 
when  it  could  do  no  good  without  previous  reduction. 

If  in  the  early  stages  of  this  affection  distension  of  the  joint  be  very  apparent, 
with  fulness  and  fluctuation,  in  front  and  posteriorly,  the  eff"Lision,  which  may  be 
serous  or  purulent,  should  be  at  once  aspirated  from  behind.  This  operation  may  be 
repeated  several  times  at  short  intervals,  if  required.  But,  if  this  should  fail  to  check 
the  rapid  advanceof  the  process,  it  is  best  to  make  a  free  incision  into  the  capsule  from 
behind,  and  insert  a  drain-tube.  The  incision  here  should  be  parallel  to  the  posterior 
border  of  the  great  trochanter  and  about  from  an  inch  to  an  inch  and  a  half  distant 
from  it.  Here  the  capsule  is  easily  reached,  opened,  and  drained.  If  complete  dis- 
organisation of  the  joint  should  be  found  at  the  time  or  should  supervene,  the  incivsion 
can  easily  be  prolonged  and  converted  into  one  suitable  for  excision  (see  Excisions). 
During  the  M'hole  operation  the  strictest  cleanliness  should  be  observed,  one  or  other 
of  the  antiseptic  dressings  being  subsequently  used  to  the  end  of  the  case. 

The  sub-acute  variety  of  this  septic  synovitis  of  the  hip  will  differ  from  the  last 
simply  in  degree.  Here  the  limb  will  also  assume  one  of  the  positions  described 
according  to  the  stage  of  the  disease,  but  softening  of  the  structures  in  the  joint  does 
not  take  place  to  the  same  extent.  The  affection,  however,  is  apt  to  recur  at  vary- 
ing intervals,  e.g.  in  gonorrhoea  and  rheumatism,  and  may  run  on  into  the  chronic 
variety.  The  general  treatment  here  will  be  the  same  as  in  the  last  form,  but  there 
need  be  no  hurry  about  aspiration  or  incision,  as  the  fluid  may  readily  be  absorbed, 
and  leave  behind  no  damage  to  the  joint. 

The  chronic  form  differs  so  little  except  in  its  aetiology  from  the  chronic  strumous 
affection,  that  it  need  not  be  described  separately  here,  the  course  of  the  disease  and 
the  treatment  called  for  being  practically  the  same. 

Syphilitic  disease  of  the  hip  is  not  commonly  recognised,  although  not  unknown 
in  one  or  other  of  the  forms  described  already.  The  epiphysary  affection  met  with 
as  a  consequence  of  congenital  syphilis  has  ali'eady  been  alluded  to  as  far  as  neces- 
sary at  present.  The  whole  subject  calls  for  much  wider  study  before  the  exact 
position  of  this  class  of  affections  can  be  distinctly  defined. 

Striomous  disease  comes  next  as  one  of  the  commonest  aflfections  of  the  hip-joint. 
The  general  pathology  of  struma  has  already  been  brieffy  alluded  to  (p.  342),  the  local 
condition  alone  remaining  to  be  considered.  This  may  have  its  starting-point  either 
in  the  head  of  the  femur,  the  acetabulum,  or  the  synovial  membrane.  And  though 
exact  data  bearing  upon  this  point  are  wanting,  it  is  probable  that  this  is  about  the 
order  of  relative  frequency.  When  the  head  of  the  femur  is  alluded  to  here  as  the 
commonest  starting-point,  it  should  be  understood  that  the  growing  epiphysary  line 
is  meant.  The  earliest  evidences  of  a  morbid  process  here  appreciable  to  the  naked 
eye  are  found  in  the  form  of  patches  of  osteo-myelitis  granulosa,  usually  caseating  in 
parts,  bounded  on  one  aspect  by  the  epiphysary  cartilage,  and  on  the  other  by  the 
cancellous  tissue  of  the  bone,  unless  the  process  have  started  actually  at  the  peri- 
phery of  the  epiphysal  plane,  when  a  third  boundary  will  be  formed  by  the  peri- 
osteum for  a  variable  distance.  A  good  illustration  of  this  is  seen  in  a  wax  model  in 
the  Museum  of  University  College,  No,  796,  showing  the  head  of  a  young  femur 
in  section,  where  the  disease  is  just  commencing.  The  nature  of  these  gi-anulating 
patches  have  already  been  discussed  (p.  342),  the  results  of  the  process  of  which  they  are 
the  earliest  expression  remain  to  be  considered.  Wherever  it  starts  from,  the  process 
will  eventually  spread  either  to  the  encrusting  cartilage  or  to  the  periosteum  of  the 
neck,  unless  it  terminate  in  early  recovery.  In  the  first  case  the  cartilage  will  be 
destroyed  in  the  way  already  described   (p.    3.50),  and  the  disease  become  general 
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in  the  joint.  In  the  second  the  cartilage  may  completely  escape  a  direct  attack, 
the  disease  spreading  instead  over  the  whole  surface  of  the  epiphysary  plane, 
until  a  soft  layer  of  granulation-tissue  is  interposed  between  the  head  of  the  bone  and 
the  neck.  If  this  tissue  now  degenerate,  the  head  is  completely  separated  from  the 
shaft,  and  is  only  fixed  by  the  ligamentum  teres. ^  This  will  account  for  those  cases 
in  which  dmnng  excision  the  head  is  found  perfectly  loose  in  the  joint  unattached  to 
the  neck,  and  probably  also  detached  from  the  ligamentum  teres.  Again,  the  process 
may  commence  excentrically,  and  spread  only  along  one  part  of  the  border  of  the  epi- 
physary plane  under  the  periosteum  and  its  synovial  covering.  Here  it  may  provoke 
a  plastic  exudation,  uniting  the  femoral  and  capsular  layers  of  the  latter  for  some 
little  distance  around.  The  softening  process  may  then  spread  through  this  area 
into  the  extra-capsular  structures,  without  involving  the  general  joint- surfaces  at  all. 
Arrived  outside  the  capsule,  the  granulation-tissue  may  soften  and  give  rise  to  a 
cheesy  abscess,  which,  on  reaching  the  skin,  may  burst,  leaving  a  track  leading 
down  to  the  diseased  bone,  but  not  into  the  synovial  sac,  the  two  layers  of  thvi  latter 
being  united  around  the  sinus.  The  pus  in  such  cases  usually  travels  backwards 
and  outwards,  pointing  not  far  from  the  trochanter,  but  internal  to  and  below  it. 
Such  cases  are  puzzling  to  the  surgeon.  His  probe  passes  down  to  diseased  bone  in 
the  neck,  and  yet  he  can  satisfy  himself  by  the  movements  of  the  joint  that  neither 
the  articular  cartilage  nor  the  general  sjrnovial  membrane  is  involved.  Such  a 
condition  of  things  must,  however,  be  regarded  as  the  exception.  Usually  the 
inflammatory  process  having  reached  the  surface  of  the  neck,  spreads  generally  over 
the  whole  synovial  tract  of  the  joint,  producing  the  typical  strumous  synovitis. 

Now  when  the  disease  commences  in  the  acetabulum  it  goes  through  phases  pre- 
cisely analogous.  Beginning  in  the  growing  line  of  the  epiphyses,  it  may  spread  in 
exactly  the  same  form,  either  through  the  cartilage  dii-ectly  into  the  joint,  or  run 
alone  the  synovial  tissue  in  the  cotyloid  notch,  to  open  eventually  outside  the  capsule, 
leaving  the  interior  intact ;  but  this  is  rare.  Finally,  it  may,  with  or  without  ex- 
tensive damage  to  the  joint,  spread  towards  the  pelvic  aspect  of  the  acetabulum,  and 
eventually  form  an  abscess  there.  The  latter  may  then  secondarily  make  its  way 
either  into  the  joint  through  the  diseased  epiphysis,  macerating  the  bone  and  giving 
rise  to  the  formation  of  sequestra  (fig.  80),  or  under  Poupart's  ligament  into  the 
thio-h,  simulating  psoas  abscess,  or  into  the  ischio-rectal  fossa. 

If  the  diseased  process  start  in  the  synovial  tissue,  we  find  its  first  traces  in  the 
abundant  loose  tissue  of  the  cotyloid  notch,  which  is  seen  to  be  gradually  convei'ted 
into  soft  granulation-tissue,  as  already  described  (p.  342).  This  pulpy  change  then 
extends  to  the  rest  of  the  synovial  membrane.  With  it  there  is  eff'usion  into  the 
ioint,  as  a  rule  usually  moderate  in  amount,  and  only  mildly  inflammatory.  If  the 
oranulation-tissue  thus  formed  caseate,  as  it  frequently  does,  and  soften,  the  products 
will  make  their  way  just  as  often  in  a  direction  away  from  the  joint  through  the 
capsule  as  inwards,  affecting  the  bone.  If  an  extra-capsular  abscess  be  thus  formed, 
it  may  actually  save  the  latter.  But  if  the  caseation  progress  towards  the  joint,  the 
latter  is  practically  converted  into  a  large  caseating  abscess,  in  which  the  bone  is  soon 
deeply  implicated.     For  instance,  the  converse  of  what  was  mentioned  above  may 

occvir namely,  the  inflammation  may  now  attack  the  growing   epiphysary  lines  of 

femur  or  acetabulum,  and  thus  sever  the  head  from  the  neck ;  or  the  three  bones  of 
the  acetabulum  from  one  another,  thus  spreading  into  the  pelvis.  Finally,  it  may 
destroy  both  the  surfaces  of  the  joint  alone  by  direct  irritation. 

The  question  now  arises,  Is  it  possible  to  diagnose  between  the  affections  arising 
in  these  three  situations  ?  If  this  question  refers  to  the  earlier  stages,  it  may  be 
answered  in  the  affirmative;  at  all  events  as  regards  the  femoral  and  synovial 
forms. 

When  disease  is  early  and  still  limited  to  the  head  of  the  bone,  the  only  evidence 
of  its  existence  may  be  a  slight  and  hardly  painful  limp,  with  perhaps  a  tendency  to 

^  It  is  stated  by  Hyrtl  that  the  vessels  of  the  ligamentum  teres  do  not  communicate  with 
those  of  the  cancellous  substance  of  the  head  of  the  bone,  and  consequeutly  that  the  nutrition 
of  the  head  does  not  depend  upon  them. 
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a  little  flexion  of  the  limb  when  in  repose.  Examination  so  far  will  show  neither 
heat,  tenderness  on  moderate  pressure,  redness,  nor  fluctuation.  The  limb  may  be 
freely  flexed  and  circumducted  by  the  surgeon  without  producing  pain,  and  no 
roughness  of  surface  will  be  found.  Plainly,  then,  there  is  no  synovitis  present,  with 
its  inflamed  and  tender  surfaces  rubbing  one  over  the  other ;  the  capsule  then  is 
intact  still.  If,  however,  the  trochanter  of  the  affected  side  be  pressed  towards  the 
acetabulum,  or  if  the  knee  be  struck  in  the  du'ection  of  the  axis  of  the  femur,  pain  is 
at  once  felt  in  the  joint.  The  fact  is,  that  it  is  only  when  the  diseased  part  of  the 
bone  is  pressed  upon  that  pain  is  produced.  Thus  throwing  the  weight  of  the  body 
upon  the  head  will  strain  the  inflamed  bone  at   the  epiphysary  line,  and  cause  the 


i'lG.  73. 


A  represents  the  acetabultim  ;  t,  the  ileo-femoral  ligament  anrl  strong  anterior  part  of  the  capsule  ;  p,  the  femur. 
The  head  is  here  resting  against  the  acetabulum,  pressed  into  it  by  the  weight  of  the  Itmb  acting  on  the  T  as 
a  fulcrum  ;  the  stroke  across  the  neck  represents  the  area  of  disease. 

pain  which  finds  its  expression  in  the  wince  or  limp  of  the  child  in  walking.  This 
wincing  is  also  observed  if  the  limb  be  gently  over-extended,  the  head  being  thus 
thrust  against  the  acetabulum  by  the  leverage  of  the  femur  acting  on  the  Y-ligament 
and  the  tense  anterior  part  of  the  capsule  as  a  fulcrum  (see  fig.  73).  It  is  for  this 
reason  that  the  patient  involuntarily  flexes  the  thigh  somewhat  to  relax  the  latter 
a  little,  and  so  relieve  the  pressure  on  the  head  due  to  the  weight  of  the  limb  acting 
on  the  same  lever  (fig.  74). 

Now,  if  synovitis  were  present,  even  supposing  we  were  unable  to  detect  either 
heat,  redness,  fluctuation,  or  tenderness  on  pressure,  we  should  still  find  that  the 
patient  had  involuntarily  fixed  the  joint  to  avoid  any  movement  of  its  inflamed  sur- 
faces one  over  the  other,  and  if  passive  flexion  or  rotation  were  attempted,  would 
resist  voluntarily,  with  expressions  of  acute  suffering.     The  thigh  would  be  fixed  in 

Fig.  74. 


Letters  as  in  the.  last  fig.  d  represents  the  diseased  area.  Here  the  limb  is  supposed  to  be  flexed  in  order  to  decrease 
the  pressure  of  the  head  against  the  acetabulum  and  so  relieve  the  strain  on  d  ;  of  course  the  head  is  only 
theoretically  withdrawn  from  the  latter. 

the  characteristic  position  of  synovitis  (fig.  72).  These  points  will  serve  to  distin- 
guish the  two  conditions  from  one  another  as  long  as  they  are  distinct. 

The  diagnosis  of  the  femoral  from  the  acetabular  affection  is,  however,  most  diffi- 
cult in  the  earliest  stages,  if  not  impossible.  Fortunately  it  is  not  as  important  to 
determine  which  of  the  bones  is  the  starting-point  of  the  disease  as  it  is  to  make  out 
whether  the  latter  is  commencing  in  the  head  of  the  femur  or  synovial  tissues. 

So  much  for  the  earliest  manifestations  of  the  strumous  affection.  When  the 
changes  already  mentioned  of  caseation  or  softening  of  the  granulation-tissue  have 
affected  the  joint  surfaces  generally,  the  relations  of  parts  soon  become  materially 
altered,  and  affbi'd  very  plain  evidence  of  what  is  going  on.  In  the  first  place,  all  the 
evidence  of  subacute  synovitis  in  the  stage  of  effusioij.  sind  softening  wjill  come  on — 
YoL.  II.  B  B 
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heat,  tenderness,  and  swelling,  with  flexion,  adduction  and  invei-sion,  &c. ;  the  patient 
in  standing  will  have  the  knee  of  the  affected  side  carried  across,  above  that  of  the 
sound ;  the  toe  will  rest  on  the  ground,  with  the  heel  drawn  up.  If  in  bed,  he  will 
now  lie  on  the  sound  hip  (compare  p.  363),  with  the  other  knee  drawn  up  and  resting 
across  the  healthy  thigh  on  the  bed  ;  the  fold  of  the  nates  will  be  gone.  The  pelvis, 
whether  the  patient  is  standing  or  lying,  is  raised  on  the  affected  side  (fig.  75,  II.) 
This  is  simply  due  to  the  desire  to  bring  the  limb,  strongly  flexed  and  adducted  as 
it  is,  into  a  direction  more  or  less  parallel  with  the  sound  one  for  convenience  sake. 
If  A  B  represent  the  spinal  column,  c  D  the  transverse  axis  of  the  pelvis,  c  E  the 
affected,  and  d  f  the  sound  limb,  the  angle  B  c  e  being  a  fixed  one,  any  movement  in 
the  direction  of  the  arrow  in  order  to  bring  c  E  parallel  with  d  f  must  have  the  effect 
of  raising  c,  and  with  it  that  side  of  the  pelvis  (fig.  75,  II.)     At  the  same  time  d 

Fig.  75. 


(I.)  AB,  the  spine  ;  C  D,  the  transverse  axis  of  the  pelvis  ;  B  c  e,  the  fixed  angle  of  the  diseased  side.  (II.)  In  bringing 
c  E  parallel  with  d  f,  the  angle  B  ce  remains  as  before,  but  that  side  of  the  pelvis  is  raised,  and  b  d  f  is  opened. 
In  order  to  keep  A  perpendicularly  over  b,  the  lumbar  spine  a  b  has  had  to  curve. 

will  be  depressed,  and  the  angle  b  d  f  opened,  there  being  no  fixation  of  this  joint. 
The  consequence  is  an  apparent  shortening  of  the  diseased  limb  as  compared  with  its 
fellow,  although  c  e  actually  remains  of  the  same  length  as  before.  It  is  now  parallel 
to  D  F,  but  is  on  a  much  higher  level,  so  that  only  the  point  of  the  foot  can  reach  the 
ground.  And  further,  as  a  consequence  of  this  raising  of  the  pelvis  on  one  side,  a 
certain  amount  of  lateral  curvature  of  the  lumbar  spine  is  produced  towards  the  op- 
posite side.  This  will  be  easily  understood  by  a  glance  at  fig.  75,  II.  If  the  spine, 
A,  were  a  rigid  pillar,  fixed  firmly  to  the  pelvis,  represented  by  the  line  b,  it  would 
now  slant  away  from  the  perpendicular.  But  being  flexible,  the  patient  involun- 
tarily brings  the  upper  part  of  it  into  the  erect  position,  with  the  result  of  creating 
a  curve  below,  A  B. 

Another  result  of  the  fixed  position  of  the  joint  is  seen  on  the  spine  when  the 
patient  stands  up,  or  when,  lying  in  bed,  any  attempt  is  made  to  correct  the  flexion 
of  the  thigh.     This  is  the  antero-poster    r  curve  of  the  lumbar  part  of  the  column 


COXITIS. 


171 


produced  by  the  rotation  downwards  on  its  transverse  axis  of  the  pelvis  as  it  follows 
the  limb  (see  figs.  76,  77).  Here  it  will  be  seen  that  the  angle  p  A  F  is  the  same  in  both 
conditions  of  the  limb,  representing  the  fixed  joint,  while  P  o  s  has  opened  consider- 
ably, indicating  the  bend  in  the  lumbar  spine  away  from  the  perpendicular,  s  o. 

The  next  change  in  the  aifected  limb  is  real  shortening.  To  estimate  the  amount 
of  this,  which  is  important,  it  is  best  to  place  the  sound  limb  in  as  nearly  the  same 
position  as  the  other,  and  then  measure  from  the  anterior  superior  spinous  process  of 
the  ilium  to  the  lower  border  of  the  patella  and  to  the  inner  malleolus.  What  the 
amount  of  shortening  will  be  depends  upon  several  points.  If  the  limb  have  from 
the  first  been  kept  in  the  extended  position,  the  head  will  simply  crumble  away  slowly, 
and  then  the  neck,  until  finally  the  trochanter  comes  to  rest  against  the  acetabulum, 
which  has  become  simply  flattened,  or  in  some  cases  a  little  deepened  by  the  destruc- 
tive process.     In  such  a  case  the  shortening,  measured  as  above,  will  be  but  slight. 


Fig.  76. 


Fig.  77. 


g,  the  spine;  op,  the  aiitero-posterior  axis  of  the 
pelvis;  f,  the  femur,  in  the  position  of  flesion 
owing  to  disease  ;  a,  the  fixed  joint. 


Letters  as  before.  Here  the  thigh  has  been 
brought  down  to  the  same  plane  as  the  other, 
p  .^  F  remains  the  sanie,  consequently  i'  o  is 
altered  in  direction,  and  the  lumbar  curve  is 
much  increased. 


probably  under  three-fourths  of  an  inch  in  a  child.  If,  on  the  other  hand,  the  limb 
have  been  left  to  itself  from  the  beginning  of  the  softening  process,  and  have  conse- 
quently become  .strongly  flexed  and  adducted  as  described,  the  carious  head  rubs 
against  the  upper  and  posterior  border  of  the  acetabulum.  Then  not  only  does  the 
head,  now  half  otit  of  the  acetabulum,  crumble  away,  but  also  the  corresponding  part 
of  the  latter,  until  finally  there  is  nothing  to  hold  the  thus  flattened  .sui^faces,  and  the 
head  slips  on  to  the  dor.sum  ilii,  producing  very  considerable  shortening  even  up  to 
two  inches  or  more.  In  this  we  have  an  example  of  the  '  dislocation  by  destruction ' 
of  Yolkmann  (conf.  p.  371).  In  such  a  case,  unlike  the  dislocation  by  distension 
(p.  366),  there  would  be  no  hope  of  achieving  much  by  reduction  of  the  dislocation, 
the  form  of  the  acetabulum  having  been  altered,  so  that  it  could  not  retain  the  head 

Vt  Ti   ^. 
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even  if  replaced.     Before  very  long,  too,  the  remains  of  the  cavity  are  filled  up  with 
plastic  matter,  and  the  depression  is  obliterated  (iig.  79). 

From  all  this  it  will  appear  that  strumous  hip-joint  disease  might  be  divided 
roughly  into  three  stages,  (1)  that  of  simple  inflammation  without  shortening,  (2) 
that  of  shortening  without  dislocation,  (3)  that  of  dislocation.  Another  division, 
purely  clinical,  but  nearly  corresponding  to  the  pathological  just  given,  is  also  useful 
for  the  student.  It  indicates,  also,  some  very  important  features  in  the  disease  men- 
tioned above.  This  is  (1)  the  stage  of  flexion  with  abduction  and  eversion,  (2)  that 
of  flexion  with  adduction  and  inversion  without  shortening,  (3)  that  of  flexion,  adduc- 
tion and  inversion  with  shortening.  These  clinical  phenomena,  it  will  be  seen,  correspond 
pretty  closely  with  (1)  inflammation  without  softening  of  the  capsular  structures, 
(2)  softening  of  the  latter,  but  little  or  no  destruction  of  bone  as  yet,  (3)  softening 
of  the  capsular  structures  with  loss  of  bone  substance.  With  this  division  it  would 
perhaps  be  easier  to  speak  more  distinctly  on  the  question  of  treatment  suitable 
to  the  difibrent  phases  of  the  affection. 


Fig.  78. — Dislocation  of  Hip  from  disease.  (From 
a  preparation  in  the  Museum  of  St.  George's 
Hospital.) 


Fig.  79. — The  Acetabulum  almost  filled 
up  with  bony  deposit  after  recovery 
from  Hip-disease,  in  which  the  head 
of  the  femur  was  dislocated.  (From 
a  preparation  in  the  Museum  of  St. 
George's  Hospital.  Series  iii.  No. 
90.) 


The  treatmerit  of  these  strumous  aflfections  of  the  joints,  as  far  as  it  is  general, 
has  already  been  considered  (p.  343),  where  we  have  seen  that  what  is  most  called  for 
is  absolute  functional  rest  for  the  part,  with  improvement  of  the  general  vitality  of 
the  body  and  local  measures  to  reduce  hypersemia.  In  the  case  of  the  hip,  the  first 
of  these  calls  is  not  difficult  to  meet,  if  the  patient  be  confined  to  the  horizontal 
position.  But  such  confinement  would  in  most  cases  be  injurious,  as  tending  to 
debilitate  the  patient  and  so  to  lower  his  vitality.  It  should  not  therefore  be 
resorted  to  except  in  very  early  cases,  and  where  a  properly  constructed  couch  on 
wheels  wou.ld  enable  the  patient  to  have  fresh  air  and  change.  Fortunately,  we 
possess  means  whereby  the  limb  may  be  completely  immobilised,  and  at  the  same 
time  the  patient  be  allowed  both  fresh  air  and  even  exercise  of  the  other  parts  of  the 
body.  One  of  the  best  of  these  is  the  splint  and  patten,  devised  by  Dr.  Thomas. 
This  consists  of  an  iron  band  covered  with  leather  fixed  above  to  a  girdle  of  similar 
structm^e  which  embraces  the  thorax,  and  running  down  behind  the  thigh  to  the 
lower  part  of  the  leg,  following  the  cm-ves  of  the  loin,  hip,  and  knee  :  it  has  a  half 
collar  above  the  latter,  and  at  its  lower  end,  to  keep  it  directly  in  the  middle  line. 
The  curve  at  the  buttock  should  be  very  slight,  so  that  it  lies  well  into  the  depression 
between  the  gi-eat  trochanter  and  the  tuber  ischii.  Lying  thus,  it  is  fixed  to  the  body  not 
only  by  the  gii'dle  with  its  strap  above,  but  also  by  a  broad  flannel  bandage  at  the 
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waist  and  another  around  the  limb.  If  there  be  any  marked  flexion  of  the  limb,  the 
back  band  is  bent  so  as  nearly  to  meet  it  but  not  quite.  Bound  to  this  the  thigh 
is  brought  down  little  by  little  each  day,  the  iron  band  being  more  and  move 
straightened  as  this  takes  place,  until  complete  extension  is  attained.  To  obviate 
the  inconvenience  of  holding  the  limb  thus,  while  walking  with  crutches,  and  to 
prevent  all  possibility  of  striking  the  foot  upon  the  ground  and  so  causing  a  jar  to 
the  diseased  joint,  an  iron  patten  is  screwed  on  to  the  sole  of  the  boot  on  the  sound 
side.  Upon  this  and  his  crutches  the  patient  now  walks,  if  old  enoi;gh,  the  affected 
limb  being  raised  clear  of  the  ground.  In  all  the  stages  of  disease,  except  that  of  dis- 
location, this  splint  is  invaluable  if  carefully  applied.  But  if  not  accurately  fitted 
and  adjusted,  it  is  very  prone  to  slip  round  to  the  outer  aspect  of  the  thigh,  where  it 
is  of  no  use.  It  is  also  rather  difficult  to  correct  any  ad-  or  abduction  with  it.  Its 
great  advantage  lies  in  its  giving  complete  rest  to  the  limb,  while  allowing  of  regular 
exercise  of  the  whole  body  ;  it  also  allows  of  free  access  to  the  joint  for  any  local 
remedies  which  may  be  applied. 

Plaster  of  Paris  and  starch  bandages  may  also  be  used  to  immobilise  the  limb, 
but  are  not  as  a  rule  considered  desirable  appliances,  preventing  as  they  do  completely 
all  access  to  the  joint,  and  being  very  difficult  to  keep  clean.  If  it  be  considered 
desirable,  however,  to  reduce  the  deformity  of  flexion,  &c.,  under  chloroform,  plaster  of 
Paris  will  retain  the  limb  in  a  straight  position,  very  completely  and  comfortably,  if 
applied  over  cotton-wool. 

Sayre's  splint,  by  the  use  of  which  he  proposed  to  transfer  the  weight  of  the  body 
directly  to  the  knee  through  a  steel  rod  fastened  above  to  a  pelvic  girdle  and  below 
by  plaster  to  the  thigh  and  knee,  is  not  in  use  now-a-days  in  this  country  or  on  the 
Continent.  Practically,  it  does  not  effect  its  purpose  for  long.  Another  appliance 
strongly  recommended  by  this  surgeon,  for  young  patients,  is  a  wire- woven  cradle  for 
the  body,  continued  into  two  hollow  back  splints  of  the  same  .structure  for  the  lower 
limb  ;  lying  in  this,  well  padded,  the  child  is  kept  extended  with  the  limbs  at  perfect 
rest,  and  can  be  carried  about  securely  without  damage  to  the  joint.  These  '  wire 
breeches,'  as  he  calls  them,  have  the  advantage  of  being  able  to  correct  ab-  or  adduc- 
tion, and  rotation,  and  of  enabling  the  patient  to  evacuate  the  bowels  and  bladder 
without  difl&culty  or  lack  of  cleanliness. 

In  those  cases  where  there  is  acute  pain  with  much  deformity  and  constitutional 
irritation  when  the  patient  is  first  seen,  it  is  best  to  leave  him  in  bed.  He  can  be 
soonest  placed  in  a  condition  of  rest,  the  pain  can  b6'  relieved  by  anodynes,  leeching, 
or  warm  fomentations,  and  the  deformity  overcome  either  by  immediate  straightening 
under  chloroform  (a  questionable  practice),  or  more  slowly  and  safely  by  extension, 
with  a  weight,  as  already  described  (p.  36.5).  If  there  be  much  tension  in  the  joint, 
the  general  symptoms  will  be  much  relieved  by  either  aspir'ation  or  free  incision,  as 
already  described  (p.  33.5).  The  former,  performed  with  every  precaution  against  septic 
inoculation,  will  often  sufiice  to  tide  over  a  critical  point  in  the  disease,  and  give  the 
distended  capsule  rest.  As  soon  then  as  the  patient  is  easy,  and  the  limb  fairly 
straight,  a  Thomas's  splint  can  be  applied,  and  he  can  be  allowed  to  leave  his  bed 
and  to  take  exercise  in  the  open  an-.  But  where  incision  has  been  practised,  it  will 
be  necessary  to  confine  the  patient  to  bed.  Here  the  weight  extension  will  still  be 
found  the  most  suitable  for  keeping  the  limb  in  good  position.  If  it  should  tend  to 
in  or  evert  to  any  extreme  degree,  sand-bags  at  either  side  of  the  knee  will  usually  sutiSce 
to  counteract  the  tendency.  In  some  few  cases  this  is  not  so,  and  adduction  of  the  limb 
may  be  a  troublesome  feature.  Here  a  long  splint  bracketted  opposite  the  wound, 
running  from  the  axilla  to  below  the  sole  of  the  foot,  will  best  maintain  the  straight 
position  and  rest. 

As  to  the  next  two  factors  in  the  treatment  of  strumous  hip  disease,  i.e.  improve- 
ment of  the  general  vitaHty  of  the  body  and  reduction  of  the  local  hypersemia  and 
effusion,  little  remains  to  be  added  to  p.  343,  except  to  notice  that  this  joint  is  so 
thickly  covered  with  soft  parts  that  external  remedies  act  less  effectively  on  it  than 
on  others.  At  the  same  time  there  can  be  no  doubt  that  repeated  blistering  over 
the  front  and  back  of  the  articulation  is  of  real  use  in  the  earliest  staores  of  the  disease 
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and  should  be  tried  in  all  cases.  Again,  here  if  anywhere,  the  intra-synovial  or  even 
intra-osseal  injection  of  solution  of  carbolic  acid  ought  to  be  of  use,  and  might  be  em- 
ployed (see  p.  343). 

By  one  or  more  of  these  methods  combined  the  inflammation  in  the  joint  may 
be  brought  to  a  standstill  in  one  or  other  of  its  stages.  Thus  hypersemia  may  be 
checked  at  the  outset,  and  a  complete  restitutio  ad  integrum  result.  Or  if  a  little 
plastic  material  have  been  effused  into  or  about  the  articulation,  the  process  may  go 
no  farther,  nothing  but  some  slight  adhesions  being  the  result.  In  such  a  case,  as 
soon  as  we  have  reason  to  believe  that  all  hyperpemia  has  disappeared,  passive  motion, 
with  or  without  an  anajsthetic,  will  restore  the  normal  functions  of  the  joint  without 
further  trouble.  In  beginning  passive  motion  a  little  difiiculty  is  sometimes 
experienced  in  fixing  the  pelvis  which  moves  with  the  femur  in  all  directions  as  it  is 
moved  about.  This  may  be  best  obviated  by  placing  the  patient  upon  a  hard  surface, 
and  then  directing  an  assistant  to  hold  the  sound  thigh  firmly  down  in  the  position 
of  complete  extension.  This  will  fix  the  pelvis,  and  prevent  it  from  following  the 
affected  thigh,  whei\it  is  now  flexed  on  the  patient's  abdomen.  Circumduction  may 
now  be  effected  without  much  difficulty.  Other  means  of  fixing  the  pelvis  will 
usually  be  found  inadequate  in  such  cases ;  fortunately  this  method  meets  all  our 
requirements. 

Where  anything  more  than  slight  adhesions  exist  in  the  hip-joint  the  greatest 
caution  should  be  exercised  in  attempting  to  restore  its  functions  by  passive  motion. 
The  enormous  leverage  we  possess  through  the  length  of  the  femur  should  be  remem- 
bei^ed  in  the  first  place,  and  then  the  ease  with  which  the  neck  of  the  femur  could  be 
broken  through  at  the  epiphysary  line  in  a  young  subject,  especially  if  it  had  been 
recently  inflamed,  supposing  the  head  were  fixed  to  the  acetabukim.  It  should  be 
remembered,  too,  that  to  start  the  disease  afresh  in  a  very  bad  form  is  a  heavy  price 
to  pay  for  an  attempt  to  restore  an  amount  of  movement  to  the  joint,  which  would 
not,  in  some  cases,  be  missed,  owing  to  the  free  compensatory  movements  of  the  pelvis 
Avhich  soon  become  developed  in  these  cases. 

After  passive  movement  has  been  pushed  to  the  extent  of  tearing  through 
adhesions,  it  is  well  to  fix  the  joint  and  to  apply  local  antiph logistics  for  a  few  days. 
There  is  not  unfreqviently  a  little  reaction  calling  for  these  measures,  which,  however, 
are  usually  sufficient  in  well-chosen  cases  to  allay  all  dangerous  hypersemia.  In  those 
imfortunate  cases  where  want  of  judgment  has  led  to  forcible  movements  of  joints, 
from  which  active  disease  has  not  yet  disappeared  (such  cases  are  seen  in  the  practice 
of  the  so-called  '  bone  setters '),  or  where  union  was  too  complete  to  admit  of  any  safe 
restoration  of  mobility,  and  where,  consequently,  active  disease  has  again  been 
lighted  up,  the  same  rules  of  treatment  apply  as  though  the  disease  were  primary. 

We  turn  now  to  those  cases  where  either  our  treatment  has  been  ineffectual  in 
checking  the  march  of  the  primary  disease  towai'ds  destruction  of  the  joint  surfaces 
with  loss  of  bone,  or  where  the  patient  has  been  brought  to  us  in  that  state,  or, 
finally,  where  destructive  disease  has  been  rekindled.  Here  one  of  two  ends  must  be 
kept  in  view,  (1)  either  by  providing  a  free  escape  for  all  the  products  of  the  destructive 
process  as  they  are  shed  off  to  bring  about  a  healthy  reaction  in  the  joint,  or  (2)  by  at 
once  removing  the  diseased  structures,  in  and  about  the  latter,  by  excision,  to  leave  it 
in  a  condition  to  heal  at  once.  The  ultimate  result  aimed  at  in  both  cases  is  the  same 
— namely,  the  ixnion  of  the  two  bones  of  the  joint  by  sound  tissue,  fibrous  or  bony,  i.e. 
fibrous  or  osseous  anchylosis  (see  p.  359).  For  the  consideration  as  to  which  is  the 
best  direction  in  which  to  work,  the  reader  is  referred  to  the  essay  on  Excision. 
Here  it  is  only  necessary  to  say  a  few  words  as  to  these  two  modes  of  repair  after 
strumous  disease  and  their  consequences  as  regards  this  joint. 

When  the  morbid  process  has  resulted  in  destruction  of  the  articular  surfaces  of  the 
bones  of  the  latter,  the  cariovis  head  of  the  femur  lies  in  contact  with  the  acetabulum, 
probably  in  a  similar  condition.  Now,  if  they  be  kept  thus  in  a  state  of  rest,  the  fluid 
thoroughly  drained  off  and  the  patient  restored  to  good  general  health,  the  two  bones 
may  unite  just  as  a  compound  fracture  does  ;  that  is,  granulations  spring  from  both  in- 
flamed and  softened  surfaces,  coalesce  and  organise  either  into  fibrous  tissue  or  bone 
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(p.  359).  If,  on  tlie  other  hand,  the  health  remain  bad,  or  the  part  be  not  kept  at  rest, 
or  the  pus  be  only  imperfectly  drained  off  and  allowed  to  become  foul,  the  inflammatory 
process  extends  deeper  and  deeper  into  the  bone,  more  rapidly  even  than  the  actual  dis- 
integrating change,  and  the  morbid  condition  is  indefinitely  prolonged.  In  this  way 
the  whole  head,  neck,  and  acetabulum  may  be  destroyed.  Should  the  patient  sur- 
vive this  very  exhausting  process,  which  so  often  brings  with  it  the  well-known 
amyloid  changes  in  the  internal  viscera,  repair  may  however  still  result  through  fibrous 
or  bony  tissue.  In  what  state  of  usefulness  the  hmb  is  now  left  depends  upon  the 
treatment  adopted  throughout  as  to  deformity.  If  it  have  been  kept  straight  or 
nearly  so  by  weight  or  splint,  the  patient  will  have  an  excellent  limb  to  walk  upon, 
and  especially  if  the  union  be  fibrous,  as  is  sometimes  the  case  ;  for  then  flexion  and 
extension  may  be  possible  to  small  extent,  rotation  and  abduction  rarely.  And 
though  there  be  considerable  shortening,  it  is  made  up  for  by  a  droop  of  the  pelvis 
on  that  side.  With  osseous  union  a  perfectly  straight  bone  is  not  so  desirable, 
the  patient  being  unable  to  sit  down  comfortably  with  it,  and  the  gait  being 
very  stiflf.  Union  with  slight  flexion  is  better  in  this  case,  the  foot  being  thus 
brought  into  better  position  for  compensating  for  the  loss  of  length  by  pointing  of 
the  toe,  and  the  gait  is  more  easy  and  the  step  elastic.  The  patient  can  also  sit 
down  better. 

But  in  cases  left  quite  to  themselves,  or  neglected  as  regards  position  while  anchy- 
losis is  taking  place,  the  results  are  most  deplorable,  whether  the  union  be  fibrous  or 
bony,  but  especially  with  the  latter.  Here  the  marked  flexion  of  the  thigh,  combined 
with  its  shortening,  prevents  the  foot  from  being  placed  upon  the  ground,  besides 
which  the  extreme  adduction  brings  the  limb  across  its  fellow  to  a  great  extent,  per- 
haps even  more  than  can  be  compensated  for  by  tilting  of  the  pelvis.  Again,  the 
genitals  are  sometimes  interfered  with,  causing  in  the  female  trouble  in  micturition, 
and  preventing  procreation.  Not  infrequently,  owing  to  one  or  more  of  these  dis- 
comforts, an  operation  is  called  for  if  the  anchylosis  be  osseous.  If  fibrous,  prolonged 
simple  extension  will  often  eflfect  much,  even  in  extreme  cases,  or  this  ma.y  be  aided 
by  subcutaneous  section  of  the  fibrous  bands  with  a  tenotome.  If  these  means  fail, 
or  if  the  union  be  osseous,  nothing  is  left  but  to  divide  the  bone  below  the  point  at 
which  it  is  fixed. 

This  operation  has  been  especially  brought  into  notice  in  this  country  by  Mr.  W. 
Adams,  and  has  been  frequently  practised.  The  occasions  for  its  iise,  however,  it  is 
to  be  hoped,  will  become  more  and  more  limited  with  each  year  as  the  necessity  of 
keeping  the  limb  in  a  favourable  position  during  the  process  of  consolidation  is  more 
fully  recognised,  and  the  methods  of  accomplishing  it  more  generally  understood. 
The  procedure  is  a  simple  one,  all  things  considered,  and  safe  in  these  days  of  anti- 
septic surgery.  It  consists  in  making  a  short  incision  down  to  the  bone  at  the  point 
to  be  divided,  and  in  cutting  through  the  latter  either  with  a  narrow  lock-saw,  as 
preferred  by  Mr.  Adams,  or  a  chisel,  now  perhaps  more  generally  used.  The  point 
of  the  bone  selected  for  division  varies  in  different  cases.  Where  bub  slight  destruc- 
tion has  taken  place  and  repair  has  quickly  followed,  the  neck  may  be,  and  is  usually 
chosen.  But  where  head  and  neck  have  both  been  desti'oyed,  a  spot  about  two  inches 
below  the  top  of  the  trochanter  major  is  selected.  In  the  first  case  the  incision  is 
made  behind  and  above  the  neck,  in  the  last  on  the  outer  aspect  of  the  femur.  The 
choice  between  the  saw  and  chisel  will  probably  remain  a  matter  of  individual 
opinion  for  a  long  time  to  come.  In  a  considerable  number  of  osteotomies  of  the 
femur,  the  author  has  always  found  the  tool  known  in  London  as  Maunder's  chisel 
most  satisfactory,  and  gives  it  the  decided  preference  over  the  saw.  When  inserted 
as  far  as  the  femur,  a  number  of  smart  raps  are  given  to  it  with  a  light  mallet,  which 
drives  it  into  the  bone.  It  must  be  loosened  at  intervals  by  a  rocking  motion,  and 
though  withdrawn  from  the  bone  if  necessary,  it  need  not  be  withdi-awn  from  the  soft 
parts,  which  should  be  kept  closed  around  it  by  pressure  of  a  soft  carbolised  sponge. 
The  saw  requires  a  more  extensive  division  of  the  soft  pai'ts,  and  besides  laceratino- 
the  latter  somewhat,  leaves  a  good  deal  of  bony  debris  behind  in  the  soft  tissues.  On 
one  point,  however,  all  surgeons  are  agreed — namely,  the  need  of  the  most  absolute 
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cleanliness  clui-ing  and  after  the  operation,  and  the  use  of  either  the  Listerian  or  other 
antiseptics. 

A  few  words  now  remain  to  be  said  regarding  the  effects  of  that  form  of  hip 
disease  in  which  the  acetabulum  is  extensively  involved.  The  process  by  which  this 
structure  is  destroyed  has  been  already  described  (p.  371).  It  has  been  there  shown 
that  an  abscess  is  not  infrequently  produced  by  it  on  the  pelvic  aspect  of  the  aceta- 
bulum. This  will  now  either  discharge  through  the  latter  into  the  joint,  or  will  run 
forwards  over  the  ramus  of  the  pubes  to  point  on  the  front  of  the  thigh,  where  it  may 
be  mistaken  for  psoas  abscess,  or  it  may  run  downwards  to  the  sciatic  notch,  and  then 
outwards  to  the  back  of  the  buttock.  But  before  the  pus  has  been  evacuated  in 
either  of  these  situations,  it  has  usually  done  considerable  damage  to  one  or  other 
part  of  the  os  inoiominatum.  Thus  by  maceration  of  the  bone  and  periosteum  it  may 
give  rise  to  necrosis,  varying  from  small  fragments  at  the  base  of  the  acetabular  cavity 
(fig.  80)  to  almost  the  whole  pubic  bone  or  ischium,  which  may  lie  loose  in  great  part 
in  the  abscess.    Cases  are  on  record  in  which  these  bones  have  been  removed  in  opera- 


FiG.    80.  —  Necrosis    of   the   Acetabulum. 
(From  a  preparation  in  the  Museum  of 

St.  George's  Hospital.) 


Fig.  81. — Head  and  Upper  Part  of  the 
Shaft  of  the  Femur  affected  with  chronic 
Osteo- arthritis.  (From  a  preparation  in 
the  Museum  of  St.  George's  Hospital.) 


head  of  femur,  extensively  exposed  by  abscefs  in 
the  joint ;  b,  tissue  containing  tlie  remains  of  the 
ligamentum  teres  ;  c,  loose  necrosed  portion  of  the 
acetabulum  ;  <1,  perforation  of  the  acetabulum 
corresponding  to  the  necrosed  portion. 


tions  for  excision  of  the  hip  (Erichsen,  '  Science  and  Art  of  Surgery ').  It  may, 
however,  be  fairly  hoped  that  such  cases  with  this  very  severe  degree  of  necrosis  will 
become  rarer  and  rarer,  imtil  they  are  never  met ;  the  benefits  of  free  drainage 
and  early  excision  being  now  each  day  more  fully  recognised.  No  special  directions 
can  be  given  for  dealing  with  sequestra  about  the  acetabulum  when  present ;  they 
must  be  treated  upon  the  pi-inciples  which  guide  us  elsoAvhere,  the  great  aim  being 
to  remove  them  as  early  as  possible,  and  to  provide  free  drainage  for  the  cavity  left 
behind. 

Goict,  in  the  ordinary  sense  of  the  term,  is  not  one  of  the  common  affections  of 
the  hip-joint.  If  met  with  here,  it  presents  no  special  features,  and  requires  no  special 
treatment  which  need  be  described  here. 

What  is  known,  however,  as  rheumatic  gout,  or  arthritis  deformans,  has  one  of 
its  favourite  seats  in  the  hip-joint.  The  natui-e  of  this  disease  has  already  been  dis- 
cussed (p.  344  et  seq.)  and  it  only  remains  for  us  to  consider  how  it  affects  this 
particular  articulation. 

We  find  here,  in  the  earlier  stages,  the  same  pearly  thickening  as  elsewhere  of 
the  borders  of  the  articular  cartilages,  both  of  the  femur  and  acetabuhim.  In  some 
cases  at  this  time  we  find,  too,  distinct  evidences  of  irritation  in  the  form  of  conges- 
tion of  the  synovial  fringes.  This  may  even  be  sufiicient  to  cause  marked  hyper- 
plasia in  the  latter,  amounting,  I  have  seen,  to  the  production  of  pendulous  fibrous 
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bodies  attached  to  their  borders.^  It  may  even  go  fai'ther,  leading  to  effusion  ia 
greater  or  less  amount.  But  the  inflammation  in  these  cases  is  not  acute,  and  is 
accompanied  by  but  few  subjective  symptoms.  But  it  is  the  secondary  changes  of 
this  low  inflammatory  process  as  they  affect  this  joint  that  offer  matter  for  considera- 
tion. As  a  rule,  we  have  here  a  plastic  osteitis  of  so  low  a  type  that,  while,  on  the 
one  hand,  it  may  soften  the  bone  of  the  joint  surfaces  sufficiently  to  admit  of  their 
being  moulded  and  altered  in  shape  by  the  forces  acting  upon  them,  it  may  on  the 
other  hand  produce  new  bone  very  slowly  at  those  points  of  most  iri-itation — namely, 
where  pressure  and  friction  are  greatest.  The  consequence  of  this  is  that  deformity 
is  produced  by  the  forces  acting  on  the  softened  bone,  while  only  a  very  imperfect 
attempt  at  repair  is  made.  Thus  we  And  in  many  cases  the  posterior  and  upper  part 
of  the  acetabulum  softened  to  such  a  degree  that  it  has  been  unable  to  support  the 
pressure  of  the  head  of  the  femur,  and  the  latter  has  gi-adually  moulded  and 
pushed  the  material  of  the  brim  upwards,  until  it  has  come  actually  to  lie  above 
and  behind  the  acetabulum  in  a  kind  of  rudimentary  socket,  giving  an  example  of 
'  dislocation  by  deformation '  of  Volkmann  (conf.,  dislocations  by  '  distension,' 
p.  366,  and  '  destruction,'  p.  371).  This  socket,  however,  is  very  imperfectly  formed 
by  a  mass  of  spongy  bone  at  first,  which  may  eventually  become  sclerosed,  and,  in 
that  case,  even  eburnated,  until  tolerably  free  movement  is  possible.  The  head 
during  this  time  is  also  altered  in  shape  variously,  having  usually  large  masses  of  new 
bone  thrown  out  around  its  border  beyond  the  limit  at  which  it  comes  in  contact 
with  the  acetabulum  (fig.  81);  this  is  at  first  spongy,  but  may  eventually  become 
hard  and  likewise  eburnated.  Again,  the  softening  process  may  lead  to  the  complete 
wearing  away  of  the  head  of  the  femur,  until  the  root  of  its  neck  alone  plays  against 
the  other  bone. 

In  other  cases,  however,  the  course  of  things  is  different ;  the  head  may  press 
deeper  and  deeper  into  the  soft  acetabulum,  while  around  the  borders  of  the  latter 
new  bone  is  thrown  out,  deepening  the  cavity  very  materially.  In  this  way  the 
head  may  eventually  be  almost  surrounded  by  bone,  and  its  movements  greatly 
restricted,  or  even  in  extreme  cases  completely  prevented.  This  locking  of  the  bones 
together  by  '  defoi-mation'  is  rarely  or  ever  accompanied  by  true  synostosis,  or  fusion 
of  the  two  surfaces  together,  such  as  takes  place  in  anchylosis  after  destructive  disease. 

Sometimes  these  changes  are  accompanied  by  very  marked  and  increasing  adduc- 
tion of  the  thighs,  as  though  either  the  necessity  for  relief  of  the  tense  anterior  cap- 
sular structures  now  instated  existed  in  these  cases  also,  as  already  described  for 
the  counter  affection  (p.  369),  or  the  enlargement  of  the  head  was  actually  thrusting 
it  away  from  the  acetabulum,  and  so  levering  the  femur  into  the  adducted  position 
against  the  fulcrum  of  the  Y-ligament,  now  too  short  for  such  an  altered  condition. 
This  adduction  sometimes  brings  the  knees  firmly  together,  and  the  patient  is  pre- 
vented from  walking  except  from  the  knee-joint;  in  other  cases  the  limbs  ci'oss  one 
in  front  of  the  other,  and  produce  a  very  peculiar  condition  of  progression,  the  knee 
alone  being  moved.  This  has  been  specially  described  under  the  provisional  name  of 
'  cross-legged  pi-ogression '  by  Mr.  Lucas,^  who  suggested  various  explanations  of  the 
condition.  His  paper,  based  upon  two  cases,  not  both  arthritis  deformans,  was  followed 
by  the  record  of  another  case  by  Mr.  Tyson, **  in  which  this  disease  was  most  pro- 
bably the  origin  of  the  deformity. 

As  to  the  treatment  of  arthritis  deformans  in  the  hip,  little  need  be  added  to  what 
has  been  said  already  (p.  347).  Once  the  disease  has  begun  here,  it  tends  in  the 
majority  of  cases  to  grow  steadily  worse,  taking  one  or  other  of  the  directions  alluded  to. 
The  only  local  treatment  likely  to  be  of  any  avail  is  the  use  of  systematic  friction  with 
liniments  of  a  stimulating  kind.  In  so  far  as  these  promote  an  active  circulation  in 
the  part  and  increased  vitality,  they  are  of  use,  but  only  so  far.  Flannel  coverings 
act  in  the  same  way,  and  should  always  be  worn  over  the  joint.  In  those  rare  cases 
where  breaking  down  of  the  soft  and  hard  tissues  of  the  joint  occur,  and  slow  suppu- 
ration is  the  result,  the  question  arises.  What  should  be  done  1  should  the  parts  be 

^    Trans.  Fafh.  Sue.  vol,  xxx.  p.  35.3, 

~   Trans.  Clin.  Soc.  1881,  p.  20.  ^  Ihid.  p,  186. 
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excised,  or  simple  incision  trusted  to  1  At  present  the  answer  would  be  decidedly  in 
favour  of  the  latter  proceeding.  If,  as  appears  probable,  the  morbid  process  is  the 
result  of  the  lowering  of  vitality  in  the  tissues  with  degeneration,  the  prospect  of  re- 
pair after  so  severe  an  operation  would  be  very  remote.  And,  indeed,  even  incision 
should  be  delayed  as  long  as  possible  in  the  hope  that  the  fluid  matter  in  the  joint 
may  be  re-absorbed.  Most  surgeons  must  be  familiar  with  cases  where  a  doughy 
swelling  has  formed  at  one  spot  over  such  a  joint,  with  dusky  redness  and  softness, 
where  they  have  been  satisfied  that  a  breaking-down  process  and  formation  of  fluid 
was  taking  place  in  this  disease,  and  where,  nevertheless,  with  rest,  local  and  general 
treatment,  the  symptoms  have  disappeared  and  recovery  with  anchylosis  has  taken 
place.  If,  however,  such  a  collection  is  about  to  burst,  we  have  nothing  left  but  a 
free  incision,  with  scraping  out  of  any  morbid  matter  within  reach  ;  the  whole  opera- 
tion to  be  conducted  on  the  same  principles  which  guide  us  elsewhere. 

Loose  bodies  are  not  unknown  in  the  hip-joint,  though  very  rare,  as  already  stated 
(p.  35.5),  and  their  mode  of  formation  has  been  indicated.'  Owing  to  the  structure  of 
the  joint,  they  appear,  so  far  as  is  known,  not  to  give  I'ise  to  symptoms,  or  to  call  for 
treatment.  I  have  not  been  able  to  find  any  case  in  which  an  operation  was  under- 
taken for  the  condition. 

Mimic  disease  is  not  infrequent  in  the  hip,  and  may  give  rise  to  errors  of  treat- 
ment, unless  the  surgeon  is  on  his  guard.  A  cai-eful  study  of  the  characteristic  posi- 
tions of  the  limb  in  the  various  stages  of  the  true  disease  will  be  our  best  guide  here. 
The  intense  pain  complained  of  will  probably  be  entirely  out  of  keeping  with  the 
absence  of  change  of  position  as  described,  which  ought  to  be  very  great  if  the  disease 
were  commensurate  with  the  suffering  complained  of.  Again,  the  fact  that  the  pain 
will  be  generally  referred  to  the  hip  itself,  instead  of  the  knee,  in  mimic  disease  will 
help  us  in  reference  to  this  particular  joint.  The  general  conditions,  however,  already 
noticed  at  p.  360  are  the  most  important  of  all  for  coming  to  a  correct  diagnosis  in 
any  given  case. 

Affections  of  the  Knee. 

The  knee,  as  second  in  importance  to  the  hip,  must  next  be  examined. 

Perhaps  of  all  the  joints  of  the  body  this  is  the  most  frequent  seat  of  simple  acute 
synovitis.  Its  exposed  position  both  to  injury  and  vicissitudes  of  weather,  together 
with  its  functional  activity,  will  account  for  this. 

The  subjective  symptoms  here  are  those  enumerated  as  present  in  all  attacks  of 
this  form  of  disease  in  any  other  part  (p.  334),  and  nothing  special  need  be  added. 
The  objective  symptoms,  too,  require  little  particular  notice.  Here,  however,  the 
swelling  will  be  particularly  well  marked  and  also  the  fluctuation,  the  part  being  so 
superficial.  These  are  most  notable  at  either  side  of  the  patella  below  and  above 
it,  for  the  reason  that  at  these  spots  the  coverings  of  the  joint  are  thin.  The 
patella  in  the  straight  position  of  the  limb  will  be  lifted  off"  the  articular  surface  of 
the  femur  and  float,  so  to  speak,  on  the  synovium,  but  can  be  pressed  down  upon  the 
femur  with  a  little  force.  The  knee,  if  left  to  itself,  will  now  assume  a  more  or  less 
flexed  position.  The  explanation  of  this  is  simple,  and  in  harmony  with  what  has 
been  seen  to  hold  good  in  the  case  of  the  hip.  The  fact  is,  that  in  the  extended 
position  of  the  limb,  the  parts  of  the  capsule  most  on  the  stretch  are  the  posterior 
structures,  with  the  external  crucial  ligament.  As  soon  then  as  inflammatory  irrita- 
tion commences  within  the  joint,  the  patient  instinctively  relaxes  these  by  flexion  for 
their  relief,  the  thin  looser  structures  in  front  needing  no  relaxation.  Attempts  now 
to  straighten  the  knee  will  be  resisted,  lest  the  tension  behind  should  be  increased. 
Further  flexion,  too,  is  opposed,  so  that  the  inflamed  surfaces  may  not  be  swept 
one  over  the  other. 

Such,  then,  would  be  a  case  of  simple  acute  synovitis  coming  on,  for  instance,  after 
some  injury,  such  as  a  blow  or  strain.  It  is  not  likely  to  be  confounded  with  any 
other    condition,    unless    possibly    an  eflmion    of  blood  into    the  joint,    as   is  not 

1  Barker,  Trans.  Path.  Soc.  1878,  p.  353. 


SYNOVITIS   OF   KNEE.  379 

infrequently  met  with  after  violence,  but  a  little  care  will  prevent  any  mistake.  In 
hsemarthrus  the  swelling  sets  in  usually  a  little  earlier  than  we  would  expect 
acute  inflammation.  Thus,  within  an  hour  or  two  of  the  receipt  of  the  injury,  the 
patient  will  find  his  knee  distended  with  fluid  and  stiff.  Then,  he  will  complain 
of  little  or  no  real  pain,  though  he  may  say  perhaps  that  the  part  feels  slightly  'sore.' 
There  is  no  tenderness  or  heat  about  the  latter,  and  though  the  skin  may  appear  a 
little  reddened  possibly,  it  is  not  from  increased  vascularity,  but  from  that  iuibibition 
of  the  colouring  matter  of  the  blood,  which  takes  place  so  soon  in  most  cases 
where  blood  is  effused  subcutaneously.  If  seen  somewhat  later,  this  colour  may 
be  a  little  mottled,  with  a  suspicion  of  purple,  or  even  green,  as  after  ecchymoses. 
Again,  the  limb  is  not  flexed  in  this  case,  and  movement  is  not  painful,  although 
limited  by  the  distension  of  the  capsule.  Finally,  puncture  of  the  latter  with  a  fine, 
thoroughly  cleansed  needle  will  give  exit  to  the  blood  and  settle  the  diagnosis. 

The  general  treatment  of  synovitis  of  the  knee  will  be  conducted  upon  the  lines 
laid  down  already  (p.  335).  In  addition  here,  the  joint  must  be  placed  in  the  position 
of  greatest  rest,  and  so  immobilised.  This  is  best  done  by  leaving  the  knee  slightly 
flexed,  and  fixing  it  thus  upon  a  Macintyre's  splint.  This  apparatus  is  well  suited 
to  such  cases,  securing  perfect  rest  for  knee  and  foot,  while  •  giving  free  access  to  the 
part  for  the  application  of  local  antiphlogistics.  But,  if  it  is  not  to  hand,  a  straight 
back  splint,  with  a  thick  pad  for  support  in  the  popliteal  space,  will  answer  very  well, 
or  a  scored  Gooch's  splint.  This  fixation,  combined  with  the  local  treatment  indi- 
cated on  p.  335,  will  usually  suffice  to  check  the  inflammation  and  restore  the  func- 
tions of  the  joint  rapidly.  But,  if  the  attack  have  been  severe,  and  have  lasted  longer 
than  is  the  rule,  troublesome  complications  are  not  infi'equently  left  behind.  In  the 
first  place,  there  may  be  much  stiffness  of  the  joint,  due  to  plastic  matter  effused  in 
and  about  the  capsular  structures,  and  more  oi-  less  organised,  perhaps  a  little  also 
between  the  ends  of  the  bones  uniting  them,  but  not  firmly  (see  Anchylosis,  p.  358). 
When  this  state  of  things  exists,  after  all  trace  of  inflammation  has  disappeai-ed,  it 
may  be  remedied  in  some  cases  by  easy  passive  motion  without  an  anaesthetic,  or,  if 
this  fails,  as  it  sometimes  will,  by  foi'cible  flexion  and  extension  with  the  latter.  In 
this  way  the  adhesions  are  either  gradually  or  immediately  stretched  and  toi^n,  with 
a  distinct  crackly  or  rending  sound,  and  sometimes,  where  much  adhesion  has  existed, 
with  a  little  effusion  of  blood  into  the  joint.  After  this  measure,  it  is  genei^ally 
desirable  to  fix  the  joint  again  for  a  day  or  two,  and  to  reapply  the  local  antiphlo- 
gistics, lest  inflammation  be  excited  once  more.  This  is  not  to  be  feared  if  the  patient 
be  healthy ;  but  otherwise  there  is  considerable  risk,  if  we  have  resorted  to  the 
forcible  flexion  too  early. 

Another  change  to  be  feared  after  these  attacks  of  acute  synovitis  is  that  they 
may,  either  from  neglect,  want  of  energetic  treatment,  oi'  constitutional  fault,  run  on 
into  the  subacute  or  clironic  forms  of  the  disease.  These  hardly  need  any  long 
description  here,  offering  few  special  features  in  the  knee  not  already  considei'ed 
(p.  336).  It  must  be  mentioned,  however,  that  after  the  subacute  affection,  that  con- 
dition already  spoken  of  as  hydrops  articuli  (p.  336)  is  oftener  left  behind  in  this  than 
in  any  other  joint.  Thus  the  whole  knee  may,  in  extreme  cases,  look  like  a  bag  of 
fluid,  the  capsular  structures  not  being  even  very  tense,  although  many  ounces  of 
fluid  may  be  contained  in  it.  But  the  only  trouble  complained  of  by  the  patient  is  a 
sense  of  weakness  in  the  part.  Subjective  symptoms  are  absent ;  the  objective  are 
only  an  exaggeration  of  those  already  seen  in  the  acute  foi-m,  but  without  the  flexion 
probably. 

As  to  the  treatment  of  this  condition,  it  is  not  difficult  in  most  cases.  Rest  in 
bed,  with  repeated  blistering  or  painting  with  Tr.  iodi,  and  a  fev,^  brisk  saline  purges, 
will  often  suffice  to  remove  the  fluid.  But  the  latter  in  many  cases  returns  more  or 
less  when  the  patient  begins  to  walk  again,  unless  precautions  are  taken;  these  should 
consist  in  very  careful  strapping  of  the  whole  knee  with  adhesive  plaster,  commencing 
about  a  hand's  breadth  below  the  patella  and  carried  upwaids  (each  strip  well  over- 
lapping the  one  next  below  it)  to  the  same  distance  above  it.  This  covering  of  plas- 
ter should  be  covered  by  a  bandage,  evenly  and  firmly  applied  from  the  foot  upwards. 
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A  thin  well -fitting  covei^ng  of  plaster  of  Paris,  or  starch  bandage,  is  also  of  much  use 
in  these  cases.  These  coverings  should  be  worn  for  a  considerable  time,  and  should  be 
replaced  as  they  wear  by  similar  ones,  or  an  elastic  web  knee-cap,  as  long  as  there  is  the 
slightest  tendency  to  refilling  of  the  joint.  When  all  tendency  to  this  has  ceased,  and 
the  fluid  has  nearly  or  quite  disappeared,  itis  well  to  employ  cold  douches  with  sham- 
pooing, with  stimulating  liniments,  for  some  time,  to  encourage  a  healthy  yascularity 
in  the  part.  If  all  these  means  fail  to  remove  the  fluid,  it  should  be  aspirated  one  or 
more  times  with  all  precautions  as  to  antisepsis,  the  limb  being  strapped  as  above  after 
each  operation.  If  even  now  it  refill,  it  is  well,  after  emptying  it  by  aspiration,  to  in- 
ject into  the  joint  a  small  amount  of  some  slightly  stimulant,  but  perfectly  antiseptic, 
fluid,  such  as  carbolic  solution  of  the  strength  of  2^  per  cent.,  or  of  iodine  and  water 
in  the  proportion  of  5j  to  5ij  to  the  |j.  This,  if  carefully  managed,  excites  a  decided 
reaction  in  the  joint,  with  some  swelling  and  heat,  which  after  a  few  days  subside, 
and  usually  leave  the  part  free  of  the  tendency  to  fill  up  as  before. 

It  is  very  desirable  to  treat  these  cases  of  hydrarthrosis  early,  before  great  dis- 
tension has  taken  place.  When  neglected,  the  joint  is  very  much  weakened  and  is 
slow  to  recover  even  with  the  most  suitable  treatment. 

In  the  chronic  simple  form  of  synovitis,  this  fluid  efi'usion  may  aleo  be  associated 
with  a  good  deal  of  thickening  of  the  capsular  structui'es,  which  may  be  converted 
by  hyperplasia  into  soft  pulpy  tissue.  But  this  produces  a  condition  as  to  symptoms 
and  treatment  so  similar  to  strumous  synovitis,  now  to  be  considered,  from  which  it 
probably  only  differs  in  aetiology,  that  one  description  will  suffice  practically  for 
both. 

The  three  forms  o?^  septic  synovitis — the  acute,  sub-acute,  and  chronic— -which  we 
have  already  considered  elsewhere  (334),  present  no  peculiar  features  as  developed 
in  the  knee,  and  need  not  therefore  be  separately  described.  It  is  enough  here  to 
say  that  the  acute  form  requires  the  earliest  and  most  energetic  ti-eatment,  if  we  are 
to  save  the  joint  at  all.  Aspiration  is  here  rarely  sufficient,  and  it  is  better,  as  soon 
as  we  can  prove  the  existence  of  suppuration,  to  lay  the  joint  open  on  both  sides  by 
free  incision,  and  wash  it  out  with  carbolic  lotion,  then  putting  it  up  under  an  anti- 
septic dressing,  with  careful  drainage  and  immobilisation.  The  incisions  here,  as 
above,  should  lie  well  back,  so  as  to  thoroughly  drain  the  deepest  part  of  the  cavity. 
As  to  the  sub-acute  and  chronic  forms  of  the  disease,  if  distension  be  great,  aspi- 
ration repeated  over  and  over  again  may  be  sufficient ;  but  here,  too,  incision  should 
not  be  too  long  deferred.  In  many  cases,  however,  Iccal  antiphlogistics  (p.  335)  will 
be  adequate  for  the  local  condition.  The  general  treatment  of  the  constitutional 
state  has  been  already  considered  (p.  33.5). 

Strtimotts  disease  of  the  synovial  membrane  of  the  knee  differs  in  no  respect 
as  to  aetiology  and  pathology  from  that  met  with  in  the  same  structures  elsewhere 
(see  p.  342).  We  have  only  then  to  consider  here  the  subjective  and  objective 
symptoms  due  to  the  disease  in  this  particular  situation. 

Very  often  in  the  early  stages  of  the  disease,  the  subjective  phenomena  are  almost 
nil.  There  is  little  or  no  pain,  heat,  or  throbbing.  And  yet  objectively  we  have 
suspicious  features  about  the  case.  Thus  a  slight  fulness  may  be  noticed  above  and 
below  the  patella  on  either  side.  This  is  due,  not  to  the  presence  of  fluid  in  the 
joint,  but  to  thickening  of  the  actual  synovial  tissues,  in  which  those  low  plastic 
changes  are  taking  place  already  described.  There  is  consequently  no  fluctuation 
here,  but  a  doughy  or  elastic  sensation  to  the  finger  under  palpation.  Again  the 
limb  will  usually  be  slightly  flexed,  for  reasons  already  given  in  speaking  of  acute 
synovitis  (p.  378),  though  to  a  minor  degree.  The  whole  joint,  too,  will  look  more  bulky 
generally,  but  at  first  there  will  be  no  alteration  either  in  the  colour  or  lustre  of  the 
skin.  Passive  movement  or  walking  will  produce  little  discomfort,  though  some 
sensation  of  stiffiiess  may  be  complained  of. 

Later  on,  however,  when  the  ligamentous  structures  are  being  invaded  by  the 
inflammation,  and  are  becoming  softened  and  weakened,  the  symptoms  will  be  very 
plain.  Besides  the  exaggeration  of  the  fulness  already  noticed,  there  will  be  greater 
flexion  with  pain  on  movement  of  the  joint  surfaces  one  over  the  other,  although 
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perhaps  little  or  none  on  simply  resting  the  weight  of  the  body  on  the  bones  without 
movement.  The  local  heat  will  also  be  increased,  and  there  will  probably  be  a  slight 
general  rise  of  the  temperature  of  the  body.  Tenderness  will  also  be  marked,  usually 
most  so  at  one  or  other  side  of  the  patella.  In  those  cases  where  caseation  or  actual 
purulent  softening  is  taking  place,  at  one  spot  or  other  of  the  synovial  or  capsular 
structures,  the  colour  of  the  skin  will  be  deepened  more  or  less  by  congestion,  and 
the  heat  will  be  raised.  But,  even  short  of  this,  the  skin  over  the  swollen  joint  will 
be  altered  in  appearance.  It  may  be  paler  than  usual,  with  a  peculiar  glazed  lustre, 
and  may  be  marked  by  many  veins,  which  stand  out  in  relief  as  blue  lines  against 
the  general  white  tone  of  colour.  As  the  condition  advances  to  an  extreme  degree,  all 
the  symptoms  become  aggravated,  and  in  addition  we  have  another  notable  change, 
if  the  limb  be  left  to  itself — namely,  actual  displacement  of  the  bones  from  their  nor- 
mal relations  to  one  another.     Thus  we  find  besides  the  flexion,  now  extreme,  that 

the  tibia  is  actually  drawn  backwards  on  the  lower  end 

n  ,T       r                 1-1                     •j.-i?;.      -j-u    j-T,  -TIG.  8z  sliows  ths  characteristic 

of  the  femur,  which  now  projects  m  front  with  the  position  assumed  by  the  Knee- 

patella ;  at  the    same  time  the  tibia    and  fibula    to  "  •          -        -  "          -      ^ 


joint  when  left  to  itself 
advanced  Strumous  Disease  of 
the  Synovial  Membrane,  viz. 
flexion,  rotation  of  the  tibia 
outwards,  its  partial  disloca- 
tion backwards,  dislocation  of 
the  patella  outwards.  (From 
a  preparation  in  the  Museum 
of  University  College.) 


gether  are  rotated  more  or  less  outwards,  and  as  the 

patella  follows,  it  now   rests  more  or  less  upon   the 

outer    condyle    of  the    femur.       Fig.     82     represents 

this  displacement  in  an  extreme  degree ;   its  cause  is 

not  far  to  seek.     It  will  be  i-emembered  that  in  this 

stage  the  ligamentous  and    capsular  structures  have 

become  softened  by  the  spreading  to  them  of  the  low 

inflammation     which     commenced    in    the    synovial 

membrane.     In  the  flexed  position  of  the  limb,  then, 

there    is  nothing  to  antagonise   the  strong  action  of 

the  flexors  in  the  ham,  which   in  this  position  tend 

to  draw  the  head  of  the  tibia  directly  backwards,  and 

as  the  ligamentous  structures  are  soft,  they  gradually 

yield  to  the  strain.  Again,  as  the  external  hamstring 
muscles  act  at  a  greater  distance  from  the  axis  of  the 
tibia  than  the  internal,  they  possess  more  power  of 
rotation  of  the  bone  than  the  latter,  and  as  the  liga- 
ments yield,  the  head  of  the  fibula  is  drawn  back- 
wards faster  than  the  inner  border  of  the  tibia,  the 
result  being  rotation  outwards  of  the  leg  and  carrying 
outwards  of  the  patella. 

As  to  strumous  disease  in  its  relations  to  the  liga- 
mentous and  cartilaginous  components  of  the  joint,  it 
may  be  stated  never  to  arise  in  these  primarily.  As  to 
the  first,  we  have  already  seen  that  they  are  eventually 
involved  in  the  slowly  advancing  change  of  the  syno- 
vial structures,  and  are  fused  with  them  into  a  soft 
spongy  granulation  material.  As  to  the  second,  it  is 
sooner  or  later  afiected  in  a  secondary  way  by  those 
changes  already  described  (p.  349).  Thus  the  hypertrophied  synovial  fringes 
swelling  in  all  directions  will  travel  across  the  surfaces  of  the  joint,  until  between 
the  two  bones  there  lies  a  layer  of  granulation-tissue.  Whenever  this  touches 
cartilage,  it  will  produce  eventually  proliferation  of  its  cells  and  ulceration.  This 
may  go  on  to  partial  or  complete  destruction  of  the  articular  covering.  But  this 
disease  never  commences  primarily  in  the  cartilage. 

Turning  now  to  strumous  disease  of  the  knee  commencing  in  the  bone  ends,  it 
may  be  stated  at  once  that  the  startin-gpoint  here  is  usually  an  epiphysitis  (see  p.  353) 
either  of  the  femur  or  tibia.  This,  resulting  in  an  osteomyehtis  granulosa,  gradually 
sends  up  through  the  end  of  the  bone  into  the  joint  processes  of  inflamed  medulla, 
which  bore  through  the  encrusting  cartilage  as  already  described.  In  the  joint  they 
produce  the  same  gradual  destruction  of  the  cartilage  as  the  spongy  inflamed  synovial 
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membrane  has  been  seen  to  do.  And,  not  only  this,  but  the  inflammatory  action  may 
spread  to  the  latter,  and  produce  in  it  the  same  changes  as  those  resulting  from 
primary  disease  of  its  own  structures,  already  considei'ed.  In  such  a  case  as  this  we 
have  all  the  structures  of  the  joint  diseased,  and  shall  probably  be  unable  to  distin- 
guish in  any  particular  instance  which  is  most  so.  On  the  other  hand,  we  not  unfre- 
quently  meet  with  instances  of  strumous  disease  in  the  bones  of  the  knee-joint  in 
young  children,  which  does  not  affect  the  articulation  at  all  primarily,  and  may  be  pre- 
vented from  doing  so  secondarily  if  diagnosed  early  and  judiciously  treated.  This 
strumous  epiphysitis,  namely,  has  tended  to  spread  rather  along  the  plane  of  growing 
tissue  at  the  end  of  the  diaphysis,  and  to  present  at  the  periphery,  under  the  periosteum, 
outside  the  synovial  cavity  of  the  articulation  propei- ;  unlike  the  hip  and  shoulder, 
where  the  epiphysary  lines  lie  inside  the  capsule. 

It  may  be  well  now  to  consider  for  a  moment  some  points  of  diagnosis  between  the 
different  forms  of  the  affection  when  seen  early. 

If  the  synovial  membrane  be  alone  the  seat  of  the  change,  the  knee  will  be  but 
very  little  swollen,  and  some  of  the  swelling  will  be  clue  to  slight  eff"usion  into  the 
joint,  which  may  be  now  felt  to  fluctuate.  But  there  will  be  a  little  j)ulpiness  about 
the  thinner  parts  of  the  capsule  not  present  in  ordinary  synovitis,  and  yet  not  suffi- 
cient to  indicate  that  the  change  has  reached  the  capsular  structures.  The  latter,  too, 
not  being  inflamed,  there  will  be  little  pain  on  movement,  and  not  much  instinctive 
desire  to  flex  the  part.  The  outlines  of  the  bones  are  unaffected,  and  resting  the 
weight  of  the  body  on  them  is  not  accompanied  by  pain. 

If,  on  the  other  hand,  the  capsular  and  ligamentous  structures  be  involved  in  the 
pulpy  change,  the  swelling  and  roundness  of  the  knee  will  be  well  marked  with  a 
doughiness  of  the  most  prominent  parts,  which  will  mask  any  little  fluctuation  which 
may  be  pi-esent.  The  subjective  symptoms  will  be  more  marked  also  ;  but  besides 
this,  flexions  will  be  present,  as  also  pain  on  any  movement  which  stretches  the  liga- 
ments. As  yet  there  is  none  of  that  starting  of  the  limb  already  described  as  fre- 
quently present  when  the  cartilage  is  becoming  eroded.  Nor  are  the  outlines  of  the 
bones  in  the  least  masked  at  present. 

When,  on  the  other  hand,  the  dise9.se  starts  in  the  ends  of  the  bones,  pain  and 
limping  are  some  of  the  earliest  symptoms.  These  may  be  present  before  any  flexion 
is  noticeable.  The  weight  of  the  body  is  early  felt  on  the  tender  ends,  and  the 
position  of  flexion  will  be  assumed  at  last,  in  order  that  the  surfaces  may  not  be  kept 
firmly  pressed  against  each  other  by  the  action  of  the  ligaments  in  the  extended  position. 
But  when  the  patient  is  lying  down,  the  part  may  be  freely  moved  backwards  and 
forwards  if  it  be  nottooflrmly  extended,  the  rubbing  of  the  still  healthy  joint  surfaces 
producing  no  discomfort.  Then  there  will  probably  be  a  good  deal  of  gnawing  pain  in 
the  ends  of  the  bones,  especially  at  night.  The  latter,  too,  will  be  more  or  less  expanded, 
and  may  be  felt  altered  in  outline  to  a  slight  extent ;  they  will  also  be  tender  just  above 
and  below  the  joint  surfaces  when  pressed  upon  from  the  sides.  In  those  cases,  too, 
where  the  disease  in  the  bones  is  spreading  along  epiphysal  planes,  we  shall  find  in 
addition  to  these  symptoms  other  more  distinct  evidence  developing  later  on.  Thus 
Ave  may  find  one  spot  on  the  external  or  internal  surfaces  of  the  condjdoid  portion  of 
the  femur  becoming  tender  and  swollen  over  a  limited  area  :  later  this  may  acquire  a 
dull  red  colour,  and  give  a  doughy  or  fluctuating  sensation  to  the  finger  on  palpation  ; 
then  this  collection  may  burst  externally  through  the  skin  and  externally  also  to  the 
synovial  cavity  of  the  articulation,  and  our  probe  may  be  passed  to  a  greater  or  less 
depth  into  the  bone,  but  not  into  the  latter,  unless  in  advanced  cases.  The  same 
evidence  may  also  be  forthcoming  that  the  head  of  the  tibia  is  diseased  alone  and  inde- 
pendently of  the  joint  surfaces,  the  external  abscess  pointing  through  the  skin  in  this 
case  about  half  an  inch  or  an  inch  below  the  articular  surface  of  the  bone. 

But  when  the  disease  in  any  of  these  situations  becomes  advanced,  it  is  almost  im- 
possible to  diagnose  in  which  it  has  originated,  or  indeed  in  which  of  them  it  is  most 
advanced  in  many  cases. 

Turning  now  to  the  treatment  of  strumous  disease  of  the  knee,  the  synovial  and  bone 
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vai'ieties  may  be  taken  together,  what  is  suitable  for  one  being  equally  so  for  the  other 
up  to  a  certain  point.  The  general  constitutional  treatment  of  struma  has  already 
been  alluded  to,  as  far  as  necessary  (p.  343),  as  also  the  local  antiphlogistic  management. 
It  is  only  necessary,  then,  here  to  point  out  how  the  latter  can  best  be  applied  to 
the  local  condition  of  this  particular  joint. 

In  the  first  place,  rest  has  to  be  secured  for  the  knee  without  intei-fering  with 
due  exercise  of  the  rest  of  the  body.  In  very  early  cases,  and  with  intelligent 
children,  it  will  be  enough  to  immobilise  the  joint  with  a  padded  back  splint  of 
leather  or  wood,  and  allow  them  to  go  about  on  crutches  in  the  open  air,  the  knee 
being  treated  locally  with  blistering,  painting  with  tincture  of  iodine,  or  scoring  with 
the  actual  cautery.  But  with  many  young  people  the  desire  to  use  the  limb  will  be 
too  strong  for  them,  whether  they  are  on  crutches  or  not.  Under  these  circumstances 
nothing  can  be  better  than  Dr.  Thomas's  splint,  which  will  prevent  this  and  at  the  same 
time  enable  the  patient  to  have  a  fair  amount  of  exercise,  eventually  without  crutches. 
This  appliance  consists  of  a  strong  circlet  of  iron  covered  with  leather,  which  embraces 
the  thigh  on  the  affected  side,  so  that  a  padded  portion  of  its  circumference  may  rest 
against  the  under  surface  of  the  tuher  ischii.  From  this  collar  two  strong  iron  rods 
run  down  at  either  side  of  the  limb  to  about  two  or  three  inches  below  the  sole  of 
the  foot,  where  they  both  terminate  in  a  ring  of  iron,  flat  towards  the  sole.  To  this 
ring  the  foot  should  be  fastened  with  strips  of  plaster,  making  extension  in  the  usual 
way.  The  vertical  rods,  running  now  at  either  side  of  the  knee,  are  fixed  to  the 
latter  either  by  turns  of  bandage  or,  better  still,  by  a  broad  leather  sheath  stitched  to 
the  rod  at  either  side,  so  as  to  support  the  back  of  the  knee,  combined  with  circular 
bandaging.  With  this  splint  applied  the  patient  rests,  when  in  the  upright  position, 
with  his  tuher  ischii  seated  upon  the  iron  circlet  above,  and  the  whole  weight  of 
the  body,  on  this  side,  thrown  upon  it,  and  through  it  to  the  side  rods  and  foot-piece, 
the  foot  itself  being  prevented  from  reaching  the  ground.  With  an  iron  patten 
screwed  on  to  the  sole  of  his  boot  on  the  sound  side,  he  is  now  able  to  walk  about 
(at  first  with  crutches)  very  fairly,  the  knee  being  at  perfect  rest  and  undergoing  any 
local  treatment  all  the  time.  After  a  while,  when  the  power  of  balance  is  acquired, 
the  crutches  are  put  aside  and  the  patient  can  walk  well,  though  of  course  stifily. 

This  splint  is  suitable  for  every  stage  of  the  disease,  wherever  it  commences.  It 
is  one  which  can  be  easily  made  and  readily  applied  or  removed.  With  it  any 
tendency  to  flexion  of  the  knee  can  be  combated  in  the  earlier  stages  by  extension  to 
the  foot-piece.  Even  later,  where  flexion  has  been  neglected  and  has  become  ex- 
treme, the  limb  may  be  brought  down  straight  by  a  combination  of  extension  with 
pressure  and  counter-pressure  on  the  knee  forwards  and  backwards,  by  means  of 
leather  sheets  passing  across  above  the  joint,  in  front  of  the  lower  end  of  the  femur, 
and  below,  behind  the  calf.  The  extension  may  be  made  a  continuous  and 
elastic  one  by  the  insertion  of  an  elastic  ring  between  the  foot-piece  and  the  extending 
straps  of  plaster.  Broad  straps  of  india-rubber  may  also  be  used  above  and  below 
the  knee,  instead  of  leather,  for  the  same  purpose.  Other  appliances  may  of  course 
be  used  for  immobihsing  the  knee,  such  as  plaster  of  Paris  or  starch  bandages  ;  but 
there  is  an  objection  to  these,  that  they  prevent  the  employment  of  local  remedies, 
and  they  do  not  take  the  weight  ofi"  the  limb.  But  with  Thomas's  splint  we  can  treat 
a  case  from  beginning  to  end  in  any  stage,  from  the  milder  to  the  worst  forms  of 
suppurating  joint. 

If  the  actual  cautery  is  considered  a  desirable  counter-irritant  in  any  case,  and  I 
know  no  better,  it  may  be  used  either  in  the  form  of  light  strokes  with  a  narrow 
iron  on  the  lateral  aspect  of  the  joint,  so  as  to  produce  rapid  blistering,  or  it  may  be 
applied  over  one  large  sui-face,  about  1x3  inches,  more  vigorously  with  a  flat  instrvi- 
ment,  so  as  to  make  an  open  suppurating  surface,  as  practised  by  Syne.  This  may  be 
kept  open  with  Ung,  Sabin.  all  the  time  the  patient  is  taking  exercise  on  his 
splint. 

But,  in  spite  of  all  our  care,  or  in  the  absence  of  any  treatment,  such  cases  of 
strumous  disease  of  the  knee  will  often  run  on  to  the  formation  of  caseous  material, 
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either  in  tlae  massive   granulation-tissue,  derived  from   the   synovial   and  capsular 
structures,  or  in  the  head  of  the  bone.     In  the  former  case,  however,  it  does  not  at 
all  follow  that  the  softening  action  may  open  up  the  joint  surfaces.     In  a  very  large 
proportion  of  cases,  caseation  having  commenced   in  the  peri-synovial  tissues,  forms 
an  abscess,  which  may  extend  widely,  aud  eventually  open  through  the  skin  without 
implicating  the  joint  proper  at  all.       The  extent  to  which  this  is  possible  is  very  re- 
markable, and  cannot  be  too  often  insisted  on,  as  errors  are  very  apt  to  arise  from  over- 
looking the  fact,  and  a  joint  or  limb  may  be  sacrificed  in  the  belief  that  the  sinuses, 
leading  deeply  downwards,  actually  run  into  the  articulation.     I  have  seen  amputa- 
tion through  the  thigh  performed  on  the  supposition  that  several  sinuses  around  the 
knee  led  into  the  joint,  and  that  the  latter  was  consequently  disorganised,  and  where 
subsequent  dissection  showed  that  the  encrusting  cartilages  were  healthy,  and  the  joint 
unopened  by  the  suppuration,  though  the  soft  parts  were  freely  traversed  by  sinuses, 
external  to  the  synovial  lining.     In  this  case  the  knee  and  limb  would  apparently 
have  been  saved  by  an  opening  up  of  the  sinuses  and  scraping  out  of  the  caseous 
materials  from  the  peri- articular  abscesses.     Such  treatment  will  often  afford  just  as 
good  results  in  very  young  persons,  even  if  the  joint  should  be  opened  during  the 
operation,  as  a  free  excision  would.     If  it  be  adopted  early  Avhen  the  breaking-dow]i 
process  is  commencing,  a  simple  incision  being  made  antiseptically  into  the  boggy 
focus,  and  all  the  diseased  tissue  scraped  away  with  a  Yolkmann's  sharp  spoon,  the 
spread  of  the  disease  may  be  prevented,  and  the  resulting  cavity  will   heal  i-apidly. 
The  same  almost  may  be  said  of  that  form  of  the  disease  commencing  in  the  ends 
of  the  bones,  particularly  the  tibia.     This  may  advance  to  a  considerable  stage  of 
development  without  actually  invading  the  joint.     A  knowledge  of  this,  and  of  the 
fact  that  the  disease  frequently  commences  in  strumous  epiphysitis,  may  lead  us  in 
the  future  to  examine  this  part  of  the  bones  much  earlier  for  evidences  of  morbid 
action,  and  when  we  have  found  this  to  operate  early  upon  the  condition  before  it 
spreads  far.       Our  line    of  action  in  such  cases  is  to    cut    down    upon    the    tender 
spot  over  the  epiphysary  line  (with  all  care  to  protect  our  wound  from  impurities) 
and  then  to  scrape  away  with  a  sharp  spoon  any  diseased  tissue  that  may  be  found 
there.     The  resulting  cavity  should  be  kept  open  with  a  drain-tube,  and  allowed  to 
granulate  up  from  the  bottom.     It  should  never  be  forgotten,  however,  in  operating 
upon  this  part  of  a  bone,  that  we  are  dealing  with  a  veiy  fragile  tissue,  and  that  any 
undue  force  or  roughness  in  scraping  must  be  carefully  avoided,  lest  we  damage  the 
growing  tissue  around  which  we  are  leaving  behind.     With  due  care  many  joints 
may  be  saved  by  this  simple  operation,  but  without  the  gentlest  treatment  it  may  do 
more  harm  than  good. 

In  those  cases  where  the  disease,  starting  either  in  the  synovial  tissues  or  the  ends 
of  the  bones,  actually  spreads  to  the  surfaces  of  the  joints,  and  causes  destructive  and 
increasing  change  there,  either  accompanied  by  suppuration  or  without  it,  the  ques- 
tion will  arise  as  to  whether  the  joint  can  be  saved  by  anything  short  of  excision. 
Leaving  the  discussion  of  this  point  in  detail  for  the  essay  on  Excision  of  Joints, 
it  may  be  stated  here  shortly  that  the  knee  in  this  state  can  be  often  saved  by  free 
incision  with  careful  drainage.  The  best  incisions  to  make  for  effecting  the  latter 
purpose  are  those  to  the  benefits  of  which  attention  has  been  drawn  by  Mr.  Rushtou 
Parker,  of  Liverpool.  These  are  made  at  either  side  of  the  joint  over  the  condyles, 
but  well  behind,  so  as  to  drain  the  back  part  of  the  cavity.  They  should  be  very  free 
and  open  up  the  synovial  pouch  freely.  When  made,  the  limb  should  be  immobilised 
on  a  Thomas's  or  Macintyre's  splint,  and  the  joint  washed  out  occasionally  with  car- 
bolic or  tincture  of  iodine  solution,  all  dressing  and  treatment  being  conducted  on  the 
best  antiseptic  principles.  This  thorough  drainage,  if  it  be  maintained,  is  frequently 
followed  by  the  best  results,  the  cavity  gradually  filling  up  with  plastic  matter,  and 
the  wounds  then  granulating  up  from  the  bottom.  So  long  as  the  free  escape  for  the 
pus  is  provided  foi',  the  course  of  cases  treated  in  this  way  is  usually  favourable,  and 
if  healing  take  place,  it  is  needless  to  say  that  the  condition  of  the  limb  is  more 
favourable  for  walking  than  after  excision  of  the  ends  of  the  bones.  This  free 
incision  at  both   sides  of  the  joint  may  be  often  followed  with  advantage  by  free 


SYPHILITIC   AFFECTIONS    OF   KNEE.  385 

scrapinsf  away  of  the  diseased   tissues   with  sharp   spoons,  which  will   much  assist 
nature  in  getting  rid  of  the  products  of  necrosis,  either  in  the  bones  or  soft  parts. 

Finally,  it  may  be  noted  that,  if  any  joint  in  the  body  offers  greater  opportunities 
than  another  for  testing  the  value  of  the  intra-synovial  and  inter-osseal  injection  of 
carbolic  acid  solutions,  as  recommended  by  Hueter  (p.  343)  for  strumous  disease,  it 
ought  to  be  the  knee,  all  parts  of  which  are  so  easy  to  reach  with  the  needle,  and  are 
so  open  to  observation  after  the  operation.     The  method  deserves  a  fair  trial. 

Syphilitic  affections  of  the  knee-joint  offer  no  special  features  for  particular  descrip- 
tion. It  need  only  be  said  that  they  may  present  themselves  in  infancy,  in  youth, 
and  more  rarely  in  mature  life.  Those  met  with  in  infancy  are  usually  the  forms  of 
epiphysitis  already  described  (p.  353),  due  to  the  hereditary  taint.  This  form  is  only 
met  with  in  infancy,  and  is  not  difficult  to  recognise.  The  first  point  noticed  will 
probably  be  a  disinclination  on  the  part  of  the  child  to  move  one  of  the  knees.  The 
latter  will  be  kept  at  rest,  while  the  other  is  freely  moved  about.  There  will  be  little 
or  no  suffei^ing  apparently,  and  no  special  subjective  symptoms.  But  an  inspection  of 
the  knee  will  show  that  all  is  not  right.  At  first  there  will  be  nothing  more  than 
slight  swelling  without  redness  over  the  lower  end  of  the  femur  and  upper  end  of  the 
tibia.  The  joint-siu-faces  will  appear  intact,  and  passive  movement  of  one  over  the 
other  will  cause  no  pain,  if  gently  applied.  A  little  later  the  swollen  spots  will  be 
found  to  fluctuate,  and  probably  now  there  will  be  pain,  with  possibly  evidence  of 
separation  of  one  or  other  ejDiphysis.  This  will  consist,  if  the  femtir  alone  be  diseased, 
in  slight  deformity  of  the  knee,  the  epiphj^ses  being  drawn  backwards  with  the  upper 
end  of  the  tibia,  and  the  lower  end  of  the  femur  projecting  forwards  more  or  less.  If 
both  bones  be  diseased,  there  may  be  in  addition  to  this  some  displacement  of  the 
tibia  also.  Besides  this,  careful  lateral  movements  will  often  elicit  free  crepitus 
between  the  shafts  and  the  epiphyses,  while  moderate  flexion  of  the  joint-surfaces  will 
not  do  so.  Then  there  will  be  complete  loss  of  power  in  the  limb,  which  will  lie  as 
still  as  if  paralysed  (Parrot,  vid.  suf^j 

The  syphilitic  affections  met  with  in  youth  in  the  knee  are  merely  the  expi'ession  of 
the  deposit  of  the  usual  granulation-tissue  in  the  soft  tissues  of  the  joints  or  the  bone 
ends.  When  the  synovial  and  capsular  structures  are  alone  affected,  the  joint  will  not 
be  so  evenly  swollen  as  in  the  strumous  affection ;  it  will  have  a  more  uneven  or 
lumpy  look,  though  otherwise  very  much  in  the  same  condition  as  if  affected  with  stru- 
mous synovitis.  It  requires  practically  the  same  treatment  locally  as  the  strumous 
form  of  the  disease  in  its  earlier  stage  of  deposit,  combined  with  the  usual  antisyphilitic 
remedies.  It  is  a  remarkable  fact  about  this  condition  that  it  appears  to  .give  rise  to 
very  little  pain  or  discomfort,  even  when  marked  in  the  synovial  structures,  the  patient 
being  able  to  walk  very  well  on  the  affected  limb. 

The  syphilitic  affections  of  adult  life,  on  the  other  hand,  may  be  either  the  tran- 
sient inflammatory  affections  of  the  synovial  membranes  met  with  in  the  earliest 
stages  of  the  acquired  affection,  already  described  (p.  341),  which  are  usually  accom- 
panied by  some  effusion,  or  they  may  be  of  the  nature  of  diffused  gummatous  infil- 
tration of  the  synovial  structures  or  bones,  or  actual  concrete  gnmmata  in  one  or 
other  part  of  the  joint  structures  undergoing  some  of  the  changes  to  which  these 
deposits  are  liable.  Lancereaux's  ^  conclusions  led  him  to  the  belief  that  these  neoplasms 
differed  neither  in  colour,  consistence,  nor  histological  composition  from  syphilitic 
deposits  elsewhei-e  in  the  subcxxtaneous  tissue  or  the  viscera  ;  also  that  the  knee  was 
the  joint  most  frequently  affected  with  this  form  of  syphilis.  This  is  the  joint,  too, 
in  which  I  have  mostly  seen  the  disease. 

Gout  of  the  knee  presents  no  special  features  peculiar  to  the  joint,  and  requires 
no  particular  description  beyond  what  will  be  found  at  p.  343. 

Arthritis  deformans  (p.  344)  is  very  frequently  met  with  in  the  knee,  and  is  a  source 
of  much  trouble  to  those  affected  with  it,  although  not  so  crippling  in  its  effects  as  when 
seated  in  the  hip.  The  pain  in  the  joint  is  chiefly  felt  in  the  morning,  and  is  soon 
followed  by  limitation  of  movement.     When  examined  now  with  the  hand,  the  out- 

1  '  Des  Arthrites  Syph.,'  i'  TJnion  Med.  1873,  No.  88. 
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line  of  the  joint  may  appear  himpy  around  the  borders  of  the  encrusting  cartilage. 
During  flexion  and  extension,  too,  a  peculiar  crackling  may  be  felt  by  the  hand  of  the 
surgeon  and  by  the  patient,  in  the  eailier  stages,  due  to  the  ru.bbing  of  the  uneven 
cartilaginous  surfaces  one  over  the  other.  Later,  the  distinct  grating  of  bone  against 
bone  can  be  easily  felt.  When  eburnation  has  taken  place,  the  movements  of  the 
joint  may  once  more  be  pretty  free,  the  polished  surfaces  rubbing  one  over  the  other 
with  but  little  friction,  but  before  this  has  been  completed,  much  cutting  and  scoring 
of  the  apposed  bones  has  taken  place.  Sometimes,  however,  the  softening  process 
found  in  the  earlier  stages  of  the  disease  hVsts  long  enough  for  the  tibia  to  be  much 
altered  in  shape  by  the  pressure  of  the  femur,  which  generally  suffers  less.  Thus  we 
may  find  the  latter  nearly  or  actually  buried  in  the  former,  with  much  osteophytic 
deposit  around.  Unlike  the  other  affections  of  the  knee,  already  described,  there  is 
here  but  little  tendency  to  flexion  as  the  process  advances.  The  latter  is  a  slow  de- 
generative one,  and  causes  but  slight  irritation  of  the  capsular  structures. 

This  is  one  of  the  joints  in  which  arthrifyis  deformans  is  occasionally  accompanied 
by  suppuration,  perhaps,  indeed,  more  frequently  so  than  any  other.  This  phase  of 
the  complaint  is  usually  met  Avitli  in  younger  patients  than  those  we  are  familiar 
with  as  typical  subjects  of  arthritis  deformans.  Indeed,  the  question  often  suggests 
itself  in  examining  such  cases  whether  we  are  not  perhaps  dealing  here  with  a  hybrid 
disease,  as  it  were  a  mixture  of  struma  and  arthritis  deformans,  or  perhaps  syphilis 
and  the  latter.  For,  occurring  thus  in  younger  individuals,  the  affection  presents 
many  points  of  resemblance  with  strumous  disease,  withoiit  forfeiting,  however,  its 
primary  characters,  Again,  patients  who  have  developed  the  softening  species  of 
arthritis  deformans  in  its  typical  form,  other  joints  besides  the  knee  presenting  the 
characteristic  nodular  enlargements,  may  recover  from  the  actual  suppurative  phase 
of  the  disease,  only  to  die  shortly  after  of  typical  tubercular  disease,  no  new  setiologi- 
cal  factor  having  pi-esented  itself  in  the  meantime.  Of  this  I  have  recently  had  a 
striking  example. 

The  fact  that  the  knee  is  the  joint  most  frequently  attacked  with  the  suppurative 
form  of  arthritis  deformans  is  perhaps  explained  by  its  exposure  to  so  many  external 
influences.  When  this  change  does  take  place,  it  is  usually  an  insidious  one.  The 
symptoms  of  its  onset  are  not  very  well  marked,  but  are  sufiiciently  so  to  make  a 
diagnosis  with  tolerable  certainty.  Superadded  to  the  condition  already  described, 
Ave  now  find  slight  heat  of  the  part,  with  dusky  redness,  usually  at  either  side  of  the 
knee  over  the  head  of  the  tibia.  Underneath  these  there  will  be  a  sense  of  doughi- 
ness  to  the  touch,  hardly  amounting  to  fluctuation.  If  the  condition  advance  and 
further  softening  take  place,  true  fluctuation  may  be  felt,  and  the  collection  of  soft 
material  may  even  gradually  work  its  way  to  the  surflice,  and  discharge  there  in  the 
form  of  whitish  curdy  or  cheesy  debris.  In  other  cases  such  a  collection  may  make 
its  way  into  the  soft  tissues  around  the  joint,  and  form  a  large  cold  abscess,  as  I  have 
seen  in  a  very  marked  case.  All  this  time  there  may  be  little  or  no  inflammatory 
reaction  in  the  knee,  and  but  little  pain  unless  on  motion,  even  in  extreme  cases,  the 
whole  process  being  little  more  than  a  degenerative  one.  But  when  an  accumulation 
of  this  kind  has  been  left  to  itself  to  burst,  or  has  been  opened  without  due  antiseptic 
precautions,  sooner  or  later  the  part  is  almost  sure  to  become  foul,  and  then  we  shall 
find  a  discharge  of  true  pus,  replacing  the  curdy  material,  and  with  this  change  all 
the  evidences  of  active  inflammation.  But  such  external  openings  do  not  always 
form,  and  a  reparative  action  may  set  in  under  careful  local  and  constitutional  treat- 
ment in  the  direction  of  improving  the  vitality  of  the  tissues  now  degenerating.  If 
this  be  the  case,  more  or  less  complete  anchylosis  may  take  place,  which,  as  already 
stated,  is  very  exceptional  with  arthritis  deformans ;  here  it  is  only  possible  as  the 
result  of  suppurative  destruction  of  the  joint  surfaces.  But  in  this  last  case  actual 
synostosis  may  take  place,  unlike  the  simple  mechanical  locking  of  the  parts  so  often 
seen  in  the  usual  form  of  the  affection. 

In  considering  the  question  of  treatment,  the  first  point  to  be  noted  is  that  very 
much  more  may  be  accomplished  by  improving  the  general  health  and  vitality  of  the 
body  than  by  any  local  treatment.     The  best  we  can  do  in  the  latter  direction  is  to 
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gua:d  the  knee  from  cold  and  damp,  by  covering  it  with  cotton- wool  or  flannel,  and 
to  employ  systematic  friction,  with  or  without  stimulating  liniments.  In  the  earlier 
stages  the  part  should  not  be  immobilised,  and  the  patient  may  be  encouraged  to  take 
exercise,  so  as  to  encourage  active  circulation.  Later  on,  when  the  ends  of  the  bone 
are  in  a  softened  condition,  if  there  be  any  tendency  to  deformity,  the  knee  may  be 
supported  by  a  splint  of  leather  or  wood,  and  exercise  need  not  be  interdicted  if  the 
patient  can  bear  it.  But  when  actual  liquefaction  is  taking  place,  the  most  complete 
immobilisation  is  desirable.  This  is  perhaps  best  compassed  by  the  plaster  of  Paris 
bandage  applied  over  cotton-wool,  though  the  starch  bandage  also  is  suitable  and 
lighter.  But  whatever  is  applied  should  be  portable  by  the  patient  himself,  and 
enable  him  to  take  exercise  on  crutches,  which  is  essential  if  the  part  is  ever  to  be  re- 
paired. In  those  I'are  cases  where  the  disease  advances  to  liquefaction  on  a  large 
scale,  and  the  joint  ends  are  bathed  in  broken-down  material,  the  question  arises 
whether  incision  and  drainage,  or  complete  excision,  is  the  most  suitable  treatment. 
Premising  that  no  cutting  operation  is  desirable  in  such  cases,  unless  as  a  last  resource, 
and  where  the  collection  is  about  inevitably  to  burst,  it  may  be  said  that  probably  both 
procedures  have  their  place.  But,  considering  the  age  at  which  this  disease  usually 
becomes  extreme,  and  the  general  lack  of  vital  force  of  which  it  appears  in  many  cases 
to  be  merely  the  expression,  we  cannot  hope  for  much  from  either,  the  prospect  of  repair 
being  so  slender.  Nevertheless  cases  are  met  with  from  time  to  time  in  which  there 
appears  to  be  nothing  left  but  one  or  other,  the  joint  being  completely  disorganised.  ' 
In  some  of  these,  especially  where  the  bones  are  less  involved,  free  incision  and  drain- 
age will  do  all  that  can  be  done  for  the  joint  j  in  others,  where  there  is  already  much 
destruction  of  bone,  it  may  possibly  save  some  time  if  the  joint  be  freely  opened  and 
the  ends  sawn  off.  But  up  to  the  present,  excision  has  not  been  looked  upon  with 
favour  for  this  disease,  and  has  been  very  rarely  practised.  Mr.  Gant '  has  recorded  a 
case,  however,  where  he  excised  the  knee  of  a  woman  past  middle  life,  for  an  affection 
which  he  regarded  as  probably  arthritis  deformans,  and  with  a  favourable  result.  Mr. 
Curling  2  had  already  placed  a  similar  case  on  record  in  1869,  which  is  alluded  to  by 
Mr.  Gant.  Mr.  Holmes,  too,  has  told  me  of  another  case,  in  which  this  operation 
appeared  to  hold  out  the  best  prospect  to  one  of  his  patients  Buffering  plainly  from 
this  disease,  and  where  the  event  justified  his  conclusion.  It  seems  likely,  however, 
that  in  the  future,  incision,  with  free  scraping  of  the  diseased  surfaces  With  a  shiarp 
spoon,  will  take  the  place  of  formal  excision,  and  save  any  cases  which  are  to  be  saved 
from  amputation,  which  is  all  that  is  left  if  repair  of  the  bones  does  not  take  place. 

Sometimes  arthritis  deformans  gives  rise  to  the  production  of  outgro\vths  either 
from  the  synovial  membrane,  cartilage,  or  bone,  which  form  pedunculated  masses  liable 
to  be  broken  off,  forming  loose  bodies,  as  already  mentioned  (p.  345). 

This  leads  us  to  consider  the  mode  of  removal  of  loose  bodies  from  the  knee-joint, 
whatever  be  their  aetiology,  a  question  which  has  been  already  considered  (p.  357). 
And,  first,  it  may  be  pointed  out  that,  if  there  be  many  such  present,  it  is  not  desirable 
to  attempt  their  removal  at  all.  Not  only  Would  there  be  a  difficulty  in  doing  thiis,  but 
vre  would  probably,  in  such  a  case,  be  dealing  with  a  joint  in  a  very  distinctly  diseased 
condition,  which  would  be  most  likely  to  reproduce  such  bodies  again  under  the 
extra  stimulus  or  irritation  of  an  operation,  however  carefully  carried  out.  It  is  only, 
then,  when  we  have  a  small  number  to  deal  with  that  We  attempt  to  free  the  articu- 
lation of  them.  This  is  best  done  by  the  direct  method  of  incision,  which  is  un- 
doubtedly the  most  certain  to  effect  what  we  vs^ant,  and  which  in  these  days  of  anti- 
septic surgeiy  has  but  feW  risks.  The  mode  of  procedure  is  as  follows  : — The  loose  body 
being  fixed  at  one  part  of  the  joint  (usually  best  over  the  external  condyle)  and  firmly 
held  by  the  fingers  of  an  assistant,  pressing  it  against  the  synovial  pouch  wall,  the 
latter  is  cut  doWn  upon  by  one  or  two  firm  cut«  with  a  sharp  scalpel  and  through  by 
cutting  on  the  loose  body.  When  the  incision  is  free  enough,  and  the  latter  quite 
unattached,  it  slips  out  usually  with  a  sudden  jerk,  and  the  operation  is  finished,  unless 
there  be  more  than  one.     If  so,  and  it  do  not  present  itself  at  once,  the  joint  may  be 

1   Trans.  Med.-Chir.  Soc.  vol.  Ivi.  p.  213.  ^  Lancet,  1869. 
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carefully  explored  by  passing  the  finger  in  through  the  opening,  and  then,  when  the  other 
body  or  bodies  is  found,  coaxing  it  with  this  and  external  manipulation  towards  and 
out  of  the  opening.  If,  on  the  other  hand,  the  loose  cartilage  be  attached  at  one  end, 
it  must  be  drawn  out  of  the  opening  with  hooked  forceps,  and  cut  away  at  its  pedicle. 
The  wound  may  then  be  drawn  together  with  a  stitch  or  two,  leaving  a  short  piece 
of  drain-tube  in  it  for  a  few  days,  in  case  of  effusion.  But,  if  the  whole  operation 
have  been  conducted  on  strictly  antiseptic  principles,  there  will  be  little  to  fear  from 
this,  and  in  the  simpler  operation  it  is  better  to  dispense  with  the  drain-tube,  leaving 
in  at  most  a  few  horse-hairs.  If,  however,  any  unfortunate  contamination  of  the 
joint  should  take  place,  and  acute  suppurative  inflammation  supervene,  the  part  must 
be  treated  on  ordinary  principles  (p.  335),  always  remembering  that  early  and  effectual 
drainage  by  incision  is  the  first  consideration.  After  the  removal  of  the  loose  bodies 
and  application  of  the  antiseptic  dressing,  the  limb  must  be  kept  at  perfect  rest  until 
the  external  wound  is  healed,  when  it  may  be  gradually  exercised,  first  by  passive 
then  by  active  movement. 

The  indirect  method,  which  is  less  employed  for  the  removal  of  loose  bodies  from 
the  knee  now  than  formerly,  has  been  already  described,  as  far  as  is  necessary 
(p.  358). 

We  have  now  to  consider  briefly  another  condition  of  the  knee,  which  produces 
symptoms  closely  resembling  those  present  in  the  last  affection.  This  is  that  luxa- 
.  tion,  or  subluxation,  of  one  or  other  semilunar  cartilage  not  unfrequently  met  with. 
It  is  not  very  easy  to  account  in  all  cases  for  the  occvirrence  of  this  lesion,  but  in 
others  it  is  plainly  due  to  some  sudden  and  unexpected  wrench  of  the  joint.  The 
evidence  of  its  existence  is  as  follows  : — The  patient,  after  some  sudden  and  unusual 
twist  of  the  knee,  may  be  seized  with  a  most  agonising  pain  in  the  part,  which  he  is 
now  unable  to  extend  fully  and  fixes  in  the  flexed  position.  It  remains  thus  fixed 
often  for  several  houi"s,  until  the  pain  generally  subsides,  and  the  limb  extends,  when 
the  joint  may  appear  as  well  as  ever,  after  a  short  period  of  stiffness  or  soreness,  and 
perhaps  trifling  effusion.  But  sooner  or  later  such  attacks  recur,  often  over  and  over 
again,  with  increased  frequency,  the  patient  becoming  more  or  less  crippled  in  conse- 
quence. If,  during  the  stage  of  flexion  and  fixation,  the  joint  be  examined,  the  border 
of  the  displaced  meniscus  may  often  be  felt  thrust  outwards  against  the  capsule. 
What  has  occurred  in  these  cases  is  this  :  the  looseness  of  the  semilunar  cartilage  has 
enabled  it  to  slip  between  femur  and  tibia  where  the  joint  is  flexed,  but  in  an  unusual 
way,  so  as  not  to  slip  out  of  the  way  during  extension.  The  consequence  is,  that  it 
becomes  nipped  tightly  between  the  two  bones,  which,  as  extension  is  completed,  are 
held  apart  by  it,  thus  putting  all  the  more  tense  ligaments  of  the  joint  on  the 
stretch,  and  causing  the  pain  complained  of.  The  latter  is  similar  in  character,  but 
not  so  severe  in  degree,  as  that  present  with  loose  bodies. 

In  the  treatment  of  this  condition,  two  points  have  to  be  considered  :  first,  how  to 
overcome  the  fixed  flexion  of  the  knee  and  restore  the  meniscus  to  its  normal  position ; 
second,  how  to  prevent  recurrence  of  the  luxation.  In  reference  to  the  first  require- 
ment, it  may  be  frankly  said  that  we  have  learned  something  from  the  so-called  '  bone- 
setters.'  Their  blind  wrench  to  straighten  the  limb  has  been  so  often  followed  by 
complete  reduction  of  the  cartilage  at  once,  and  restoration  of  the  movements  of  the 
knee  on  the  spot,  that  this  treatment  of  forced  extension,  intelligently  applied,  has 
come  into  regular  use.  In  a  given  case,  then,  where  the  knee  is  fixed  in  flexion,  the 
patient  should  be  put  under  the  influence  of  an  anaesthetic  ;  the  surgeon  then  grasping 
the  ankle,  with  his  right  hand,  and  placing  the  left  on  the  affected  knee,  should 
make  forcible  sudden  extension  (after  momentary  increase  of  the  flexion),  when  the 
cartilage  will  be  found  to  slip  into  its  place.  After  this,  the  patient  will  be  able  to 
walk,  but  should  rest  the  joint  for  a  day  or  two  while  soreness  remains. 

The  next  point  to  be  guarded  against  is  the  slipping  out  again  of  the  meniscus, 
during  some  sudden  movement  of  the  joint.  This  is  prevented  to  some  extent  by  the 
use  of  an  elastic  kneecap  or  bandage,  which,  by  supporting  the  capsular  structures 
around  the  semilunar  cartilage,  may  serve  to  retain  it  in  position.  But  very  often 
this  is  inadequate,  and  attacks  recur  like  the  first,  probably  owing  to  a  relaxation  of 
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the  ligamentous  structures,  whicli  hold  the  meniscus  in  its  place.  All  that  can  be 
done  in  such  cases,  then,  is  to  employ  firm  support  for  the  knee  as  before,  and  in 
addition  blisteiing,  friction  and  douches.  In  some  cases  the  capsular  structures 
become  very  loose,  indeed,  with  this  condition  and,  as  in  the  case  of  a  yoving 
girl  under  my  care  some  years  ago,  the  lateral  ligaments  may  become  so  stretched  as 
actually  to  allow  lateral  rocking  of  the  femur  on  the  tibia.  Such  cases  require  very 
firm  support  indeed. 

Affections  of  the  Ankle. 

The  aflfections  of  the  ankle  to  which  we  now  turn  require  but  little  special  notice 
on  the  whole.  The  most  common  are  simple  synovitis  and  strumous  disease ;  and 
although  the  pyaemic,  syphilitic,  gouty,  and  chronic  rheumatoid  are  often  met  with, 
they  present  no  features  here  peculiar  to  the  ankle-joint  which  need  detain  us. 

From  its  exposed  situation  this  joint  is  very  liable  to  simple  synovitis.  This  is 
ushei-ed  in  by  a  little  uneasiness  and  stiflfness  for  a  short  time,  succeeded  by  acute 
pain  on  movement,  with  local  tenderness  and  redness.  The  part  is  at  the  same  time 
swollen,  the  swelling  being  most  marked  over  the  sides  of  the  joint  in  front  of  the 
lateral  ligaments,  where  also  fluctuation  may  be  quite  distinct.  The  ordinary  position 
of  the  joint  is  not  altered  much  in  this  case ;  but,  if  anything,  the  foot  is  a  little 
pointed  ;  it  is,  however,  fixed,  and  active  motion  is  avoided,  passive  being  resisted. 

The  treatment  is  that  described  as  suitable  for  synovitis  elsewhere.  But  here  we 
have  no  difficulty  in  giving  the  part  rest,  if  need  be,  without  preventing  exercise — 
namely,  by  placing  the  limb  on  the  affected  side  on  an  ordinary  wooden  pin  or  leg 
reaching  fi-om  the  knee,  upon  which  he  can  walk  about  while  the  foot  is  at  perfect  rest. 

The  sub-acute  and  chronic  forms  of  synovitis,  as  well  as  those  due  to  sepsis,  need 
no  special  description  here. 

Strumous  disease  presents  the  same  general  features  here  as  in  other  joints.  It 
may  commence  either  in  the  ends  of  the  bones,  or  the  synovialis,  and  run  the  same 
course,  as  already  described.  If  starting  in  the  end  of  the  tibia,  there  appears  little 
reason  why  it  should  not  be  early  recognised,  and  treated  by  removal  of  the  diseased 
bone,  by  scraping,  before  the  inflammation  has  spread  to  the  joint  proper.  The 
swelling  in  the  synovial  form  is  most  marked  at  either  side  of  the  joint  in  front 
and  behind  the  lateral  ligaments,  and  has  the  usual  elastic  feel  to  the  finger. 

If  the  aflTection  run  on,  and  degeneration  of  the  pulpy  tissue  take  place,  with  the 
formation  of  fistulse,  these  will  also  usually  be  found  on  the  lateral  aspect  of  the 
articulation,  either  in  front  or  behind  the  tips  of  the  malleoli.  But  before  this  has 
taken  place  the  disease  will,  in  many  cases,  have  spread  to  the  other  articulations  of 
the  foot  contiguous  to  it,  and  the  original  affection  be  masked  by  the  newer  changes. 
This  is  one  of  the  reasons  why  excision  of  this  articulation  has,  up  to  the  present, 
been  so  sparingly  practised  in  comparison  with  that  of  other  joints,  and  amputation 
through  the  lower  end  of  the  tibia  has  been  preferi^ed,  where  the  ankle-joint  was  diseased. 
But  the  more  accurate  knowledge  of  recent  years  as  to  the  mode  of  the  origin  of 
the  affection,  and  the  improvements  in  the  modes  of  wound-treatment,  have  worked  a 
change  here,  and  surgeons  are  beginning  to  look  with  more  hopefulness  upon  the 
future  of  excision  of  the  ankle-joint,  and  to  perform  the  operation  more  frequently. 
Still  there  are  not  yet  many  who  would  quite  endorse  Professor  Hueter's  dictum 
when  he  says  that  '  the  indications  for  excision  of  the  talo-crural  articulation  have 
come  when,  together  with  synovitis  granulosa,  suppuration  has  declared  itself.'  In 
this  country  we  are  still  inclined  to  rely  in  such  a  case  rather  upon  free  incision  and 
drainage,  with  possibly  scraping  out  of  the  diseased  tissue  with  a  shai-p  spoon,  with 
careful  antiseptic  precautions,  than  upon  any  formal  excision. 


Affections  of  the  Tarsal  and  Metatarsal  Joints. 

The  diseases  of  the  tarsal  and  tarso-metatarsal  joints  require  no  special  descrip- 
tion.      They   present   no  features    differing   from   those   of  other  joints,    whether 
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they  be  simple,  inflammatory,  pysemic,  strumous,  syphilitic,  gouty,  or  rheumatoid. 
It  is,  on  the  whole,  rare  to  find  one  of  them  exclusively  affected,  though  such  a 
condition  is  not  by  any  means  unknown,  and  may  be  met  from  time  to  time ;  as, 
for  instance,  in  the  calcaneo-astragaloid.  This  is  not  only  due  to  the  fact  that 
several  of  the  joints  communicate  by  one  common  synovial  membrane,  but  also  that 
they  exist  under  the  same  constitutional  conditions,  and  are  exposed  to  the  same 
external  influences  all  together.  Here,  as  elsewhere,  we  find  the  morbid  processes 
starting  either  in  the  synovial  tissues  or  the  bones,  and  ^^erhaps  also  rarely  in  the 
ligamentous  structures.  But,  wherever  the  starting-point  is,  there  is  a  tendency  for 
it  to  spread  soon  to  all  the  structvires  around,  until  all  are  involved  in  the  common 
change.  When  the  disease  starts  in  one  of  the  smaller  bones,  however,  it  may 
possibly  advance  more  rapidly  towards  a  surface  away  from  any  of  its  articular  facets, 
and  show  symptom^  of  its  presence  on  the  surface  of  the  foot  comparatively  early.  It 
is  such  cases  that  we  should  look  out  for,  and  treat  early  ;  for  here  we  may  be  able 
to  save  the  whole  foot.  Here  we  may  choose  either  the  excision  of  the  whole  bone, 
if  we  believe  that  the  congestion  starting  in  the  small  bone  has  already  spread  to  the 
synovial  sti'uctures  of  contiguous  joints  to  a  dangerous  extent ;  or,  we  may  be  con- 
tent to  cut  down  upon  the  bone,  and  carefully  scrape  away  the  focus  of  disease  from 

Fig.  83. — Disease  of  the  Tarsus,  commencing  in  the  joint,  between  the  os-calcis  and 
astragalus.     (From  a  preparation  in  the  Museum  of  St.  George's  Hospital.) 


its  centre,  without  trespassing  on  its  sui'faces,  if  these  are  found  healthy.  In  some 
cases  it  is  possible  thus  to  scrape  away  almost  the  whole  bone,  leaving  only  a  thin 
shell  underneath  the  periosteum  and  encrusting  cartilage.  If  free  drainage  of  the 
resulting  cavity  be  now  provided  for,  and  the  part  be  kept  perfectly  free  from  all 
septic  contamination;^  the  hollow  may  fill  up  with  healthy  granulations,  and  these 
undergo  fibrous  or  osseouss  development,  until  the  whole  bone  becomes  solid  again. 
These  operations  of  scraping  out  diseased  bones  are  practically  equal  to  sub-periosteal 
resections,  as  they  are  called,  and  afford  better  results,  if  carefully  planned  and  con- 
ducted at  an  early  stage  of  the  disease,  than  any  formal  resection,  as  long  as  the  bone 
alone  is  diseased.  But,  if  the  synovial  structures  are  extensively  involved,  it  is 
perhaps  better  to  resort  to  wider  removal,  and  to  remove  too  much  rather  than  too 
little.  But  hei-e,.  too,  in  some  early  cases,  free  scraping  with  sharp  spoons  and 
thorovigh  drainage  will  effectually  arrest  the  spread  of  the  affection.  In  advanced 
cases  we  shall  still  be  called  upon  to  perform  amputation  as  heretofore,  the  prospect  of 
reaching  all  the  diseased  structures,  either  by  scraping  or  excision,  being  remote,  and 
the  dangers  of  exhaustion,  general  infection,  and  amyloid  change  in  the  internal 
organs  being  ever  present.  What  is  needed  is  veiy  careful  examination  of  the  foot 
as  early  as  possible,  and  when  we  are  convinced  that  caseation  is  taking  place  in  any 
bone  or  synovial  tract,  then  free  removal  of  that  material,  and  even  complete 
'  evidemment '  (as  it  was  called  by  Sedillot)  of  the  afl'ected  bone,  until  nothing  but  its 
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superficial  lamella  is  left,  or  complete  riddance  of  the  joint  cavity  of  all  diseased 
synovial  tissue,  if  this  be  in  question. 

With  the  question  of  the  formal  excisions  of  particular  tarsal  or  metatarsal  joints 
we  are  not  concerned  here ;  they  will  be  found  treated  of  in  the  essay  on  Excision. 

When  the  morbid  process  has  not  gone  as  far  as  caseation,  but  the  rarefying 
osteitis  or  synovitis  granulosa  are  present  in  their  earlier  stages,  general  attention 
to  the  strumous  condition,  with  no  local  treatment  beyond  rest,  is  often  sufficient  for 
the  recovery  of  the  part.  But  that  local  treatment  is  as  useful  here  as  with  other 
joints  there  is  no  doubt.  How  this  should  be  carried  out  has  already  been  generally 
considered.  As  to  procuring  rest  for  the  part,  this  is  perhaps  best  accomplished  with 
those  who  are  obliged  to  earn  their  living  by  providing  them  with  a  pin  stvimp  in 
which  the  knee  can  rest,  and  on  which  they  can  walk  with  the  foot  oat  of  use  for  a 
long  time.  In  other  cases  a  plaster-of-Paris  boot  will  steady  the  part  better,  while 
crutches  will  relieve  the  patient  of  the  necessity  of  using  the  foot. 

The  only  other  joint  of  the  foot  which  requires  particular  attention,  and  that 
onlj^  for  a  few  moments,  is  the  metacarpo-phalangeal  of  the  great  toe,  the  morbid 
conditions  of  which  occasionally  call  for  surgical  interference.  This  joint  is  particu- 
larly liable  to  arthritis  deformans  and  to  gout,  which,  however,  present  no  special 
peculiarities  here.  The  treatment  of  the  latter  being  generally  considei-ed  as  usually 
coming  within  the  province  of  the  physician  may  be  passed  over  here,  but  it  must 
occur  to  every  surgeon,  from  time  to  time,  to  speculate  whether  this  ought  always  to 
remain  so,  and  whether  the  painful  gouty  disorganisation  of  this  joint,  as  well  as  that 
produced  by  arthritis  deformans,  might  not  be  met  by  a  free  excision  oi'  incision  in 
the  sci-aping  out  of  the  diseased  struct ui-es.  Hitherto  this  has  been  regarded  with  no 
favoui'  in  view  of  the  diathesis  which  seems  to  interfere  with  proper  plastic  processes. 
But  with  our  improved  means  of  operation  and  wound-treatment  in  the  present  day, 
it  is  possible  that  we  might  obtain  results  far  better  than  would  have  been  hoped  for 
some  yeai-s  ago,  and  with  far  less  risks  to  the  patient. 

The  last  condition  to  be  alluded  is  that  produced  in  this  joint  by  the  use  of  ill- 
shapen  shoes  or  boots  which  force  the  great  toe  into  strong  abduction  and  retain  it 
thus.  Where  such  perverted  position  has  been  maintained  for  long  periods,  the  toe 
may  give  rise  to  much  discomfort  in  walking  by  coming  to  lie  either  over  or  under 
the  adjacent  ones.  The  head  of  the  metatarsal  bone  then  forms  a  projection  on  the 
inner  side  of  the  foot,  uncovered  by  the  base  of  the  phalanx,  which  is  pai'tially  dis- 
located inwards.  Very  often  the  prominence  thus  formed  becomes  covered  by  a 
bursa  which  protects  it  somewhat.  But  sooner  or  later  this  bursa  is  apt  to  inflame, 
and,  if  so,  becomes  a  source  of  much  discomfort  to  the  patient.  In  this  state  the 
ordinary  ti-eatment  of  adventitious  bursEe  may  be  suflScient,  i.e.  removal  of  the 
exciting  cause,  local  antiphlogistics,  incision  and  drainage,  or  excision  of  the  ofFeiid- 
ing  sac.  But  very  often  the  inflamed  bursa  will  ulcerate  into  the  joint  as  well  as 
towards  the  surface,  and  in  this  case  something  moi'e  must  be  done.  Probably  the 
best  treatment  under  these  cu'cumstances  is  to  resect  the  joint  with  the  bursa,  and 
allow  the  two  bones  to  unite  in  good  position,  thus  effecting  two  very  desirable 
objects  :  one,  the  removal  of  the  cause  of  suppuration ;  and,  secondly,  the  restoration 
of  the  toe  to  a  straight  line  with  the  foot.  But,  even  in  those  cases  in  which  no 
suppuration  exists  either  in  the  bursa  or  joint,  but  where  the  abducted  toe  is  inter- 
fering gi-eatly  with  the  patient's  comfort  in  walking,  excision  is  quite  j  ustifiable.  It 
must  be  remembered  that  the  class  of  patients  who  usually  suflTer  in  this  way  can  ill 
afford  the  time  and  expense  necessary  for  a  prolonged  treatment  by  any  of  those 
ingenious  orthppsedic  appliances  for  straightening  the  toe,  such  as  have  been  de- 
signed, for  instance,  by  Pitha  and  others.  Under  these  circumstances  excision  of  the 
head  of  the  metatarsal  bone  has  been  practised  with  the  best  results  by  Hamilton, 
Rose,  Hueter,  and  others.  It  is  a  simple  operation,  and  can  be  performed  without 
injury  to  the  tendinous  sheaths,  a  danger  we  cannot  be  too  careful  to  avoid.  A 
straight  incision  on  the  outer  side  of  the  joint,  in  the  direction  of  the  metatarsal  bone, 
gives  access  to  the  head  of  the  latter,  which  can  then  be  removed  by  saw  or  bone 
forceps.     The  phalanx  is  then  brought  stiaight,  and  is  retained  thus  on  a  splint,  with 
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an  antiseptic  dressing  over  all.  If  the  healing  process  run  its  course  undisturbed,  as 
it  probably  will  do  if  the  strictest  cleanliness  be  observed,  the  result  is  a  source  of 
great  comfort  to  the  patient. 

Corresponding  deformities  of  the  smaller  toes,  if  present,  are  perhaps  best  dealt 
with  by  amputation  if  productive  of  great  discomfort.  Such  a  deformed  member  is 
of  little  importance  to  a  patient,  and  its  i-emoval  can  in  no  way  inteifere  with  good 
locomotion. 

Affections  of  the  Shoulder. 

Turning  now  to  the  upper  extremity,  we  find  a  very  plain  repetition  of  what  has 
been  noticed  in  the  lower,  the  same  diseases  leading  to  analogous  results. 

Taking  the  shoulder  first,  we  have  a  simple  synovitis  in  its  various  forms,  pysemic 
synovitis  in  its  several  varieties,  strumous  and  syphilitic  disease,  and  that  known  as 
arthritis  deformans. 

Of  simple  synovitis  of  this  joint,  it  need  only  be  remarked  that,  in  addition  to  all 
the  subjective  symptoms  of  the  affection  already  enumerated,  there  are  a  few  objec- 
tive peculiar  to  the  part  in  question.  First,  it  must  be  noted  that  fluctuation  in 
this  joint  is  not  so  easy  to  discover  as  in  others,  on  account  of  the  thick  covering  of 
muscle  which  envelops  it.  On  its  axillary  aspect  we  may,  however,  detect  fulness 
when  the  arm  is  slightly  drawn  away  from  the  side.  But,  even  without  this,  Ave  can 
determine  the  presence  of  synovitis  in  other  ways,  and  especially  by  the  fixation  of 
the  scapula  to  the  humerus.  The  latter  is  so  freely  movable  on  the  former,  and  this 
on  the  trunk  normally,  that  deviations  from  this  norm  are  more  easily  detected.  In 
the  case  of  the  shoulder,  there  is  no  distortion  of  the  joint  with  synovitis ;  that  is,  no 
one  part  of  the  inflamed  capsular  structure  requires  to  be  relaxed  for  its  i^elief  more 
than  another.  All  that  the  patient  is  anxious  to  do  here,  and  does  from  the  first  in- 
voluntarily, is  to  fix  the  joint.  In  such  a  case  the  arm  may  perhaps  be  brought  fairly 
well  from  the  side,  by  the  surgeon,  without  producing  pain,  or  carried  forwards  or 
backwards,  and  at  the  first  glance  the  joint  might  be  thought  free.  But,  on  placing 
the  hand  on  the  scapula,  it  will  be  found  that  all  the  motion  is  through  its  free  play 
upon  the  ribs,  moving  with  the  humerus.  If  it  be  fixed  with  the  hand,  and  an 
attempt  be  made  to  move  the  arm  in  any  direction,  the  latter  will  be  found  fixed,  and 
pain  will  be  produced.  If,  on  the  other  hand,  the  humerus  can  be  rotated  freely 
while  the  scapula  is  held  immovable  with  the  hand,  the  subjective  symptoms  present 
are  not  those  of  synovitis ;  with  immobility  of  the  joint  they  can  mean  nothing  else 
in  recent  cases. 

In  the  treatment  of  the  affection  here  we  have  less  difliculties  to  contend  with 
than  elsewhere.  The  joint  holds  the  same  position,  whether  inflamed  or  not,  and  is 
maintained  thus  at  rest  with  comparative  ease  by  simply  placing  the  forearm  in  a 
sling.  It  is  easily  accessible  for  local  treatment,  such  as  already  advised  (p.  335),  and 
whatever  is  done  in  this  direction,  the  patient  is  able  to  enjoy  all  the  benefits  of  fresh 
air  and  exercise  all  the  time.  But,  if  adhesion  remain  between  or  about  the  surfaces, 
difficulties  in  restoring  motion  ai-e  met  with  in  the  shoulder  which  are  not  present 
to  the  same  extent  in  other  joints.  These  are  due  to  the  mobility  of  the  scapula, 
which,  when  we  attempt  to  make  passive  motion,  for  the  stretching  or  tearing  of  the 
new  material,  moves  with  the  bones,  and  we  have  no  'point  d'appui'  as  in  other  joints. 
But  the  difficulty  can  to  some  extent  be  overcome  if  the  patient  be  put  under  the  in- 
fluence of  an  anaesthetic,  by  giving  the  scapula  into  the  chai^ge  of  an  assistant,  who 
stands  at  the  side  of  the  patient  opposite  to  the  affected  joint.  If  now  while  he 
grasps  this  bone  with  both  hands,  and  fixes  it  against  the  ribs  with  his  fingers  on  its 
borders,  the  humerus  be  slowlj^  brought  away  from  the  side,  and  then  rotated  on  its 
own  axis,  the  adhesion  may  be  gradually  loosened  after  one  or  two  attempts  if  the 
assistant  be  able  to  hold  the  scapula  firmly.  Unfortunately,  the  patient  himself  will 
not,  as  a  rule,  carry  out  active  motion  carefully.  He  may  think  that  he  is  doing  so, 
but  the  instinct  to  fix  the  painful  part,  and  the  mobility  of  the  shoulder-blade,  lead 
him  rather  to  move  the  latter  with  the  arm  than  the  arm  on  the  latter. 
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The  simjjle  suh-acute  and  chronic  forms  of  the  disease  here  require  no  special  de- 
scription after  what  has  heen  said  above. 

Strumous  disease  is,  on  the  whole,  not  so  common  in  the  shoulder  as  in  the 
lower  extremity.  There  are  probably  many  reasons  for  this,  among  which  the  follow- 
ing may  be  mentioned.  The  joint  is  less  exposed  to  atmospheric  changes  than  either 
the  knee  or  ankle,  being  usually  well  covered  with  clothes,  as  well  as  by  the  thick 
deltoid  muscle ;  its  circulation  and  the  consequent  vitality  of  its  tissues  are  maintained 
thus  more  evenly  than  in  these  joints.  And,  though  the  shoulder  is  exposed  very 
frequently  to  violence  of  gi'eater  or  less  degree,  it  must  be  remembered  that  the  great 
mobility  of  the  scapula  secures  it  from  the  evil  effects  of  this  to  a  large  extent.  A 
blow  upon  the  shoulder  is  spent  in  forcing  the  scapula  in  one  direction  or  another, 
rather  than  in  damaging  the  articular  structures.  In  the  case  of  the  hip,  which  is 
equally  well  covered  by  muscle  and  clothing,  this  is  not  so,  any  jars  on  the  trochanter 
or  the  lower  limb  falling  notably  on  the  joint,  with  the  I'esistance  of  the  firm  pelvis 
behind  it. 

But  the  affection  is  by  no  means  rare.  When  it  does  develop,  it  is  usually  in 
the  synovia]  tissues,  here  in  the  first  instance,  and  if  the  bones  become  diseased,  it  is 
secondarily.  This  is  possibly  accounted  for  by  the  fact  that  in  this  joint  the  exposure 
to  strain  or  injury  upon  the  epiphysial  tissues  is  reduced  to  almost  nil  by  its 
mechanical  construction.  The  first  symptom  will  be  uneasiness  in  the  joint,  and 
presently  stiffness,  the  scapula  and  humerus  moving  as  a  whole.  The  entire  shoulder 
then  gradually  becomes  swollen,  with  the  same  general  sixbjective  and  objective 
symptoms  in  a  sub-acute  degree,  to  those  we  have  seen  to  be  present  in  the  simple 
form  of  the  affection  (p.  334). 

Of  the  treatment  of  this  disease,  both  constitutional  and  local,  little  special  need 
be  said,  except  that,  from  the  position  of  the  pai'ts,  it  is  perhaps  more  easy  to  deal  with 
locally  than  other  articulations,  rest  being  easily  secured  in  good  position.  Even 
when  it  becomes  much  disorganised,  by  softening  and  suppuration,  there  are  less 
difficulties  connected  with  its  efficient  and  antiseptic  drainage  than  elsewhere.  The 
point  usually  chosen  foi-  incision,  where  drainage,  with  or  without  free  scraping  out 
of  the  diseased  tissues,  is  desired,  is  in  front,  along  the  inner  border  of  the  deltoid  muscle, 
where  the  inflammatory  matters  present.  Sometimes,  however,  they  point  behind,  and 
may  be  removed  by  a  vertical  incision.  Occasional])^,  however,  the  articulation  does 
become  so  completely  disorganised  as  to  call  for  resection  or  amputation  (see  '  Excision  ' 
and  '  Amputation  '). 

Strumous  disease  of  this  joint  may  also  arise  in  inflammation  seated  in  the  epi- 
physis of  the  head  of  the  bone,  for  the  special  description  of  which  the  reader  is  re- 
ferred to  the  special  paragraph  on  'Epiphysitis  '  (p.  353).  In  the  early  stages  of  the 
latter  affection  the  diagnosis  is  easily  made  on  observing  that  the  movements  of  the 
joint  are  perfect  and  painless,  while  the  head  of  the  bone  is  tender  on  pressure,  or 
on  being  struck  on  the  elbow ;  but  later  on  there  is  much  difficulty  in  the  matter, 
owing  to  the  fact  that  the  disease,  if  it  reach  the  periphery  of  the  epiphysis,  must  almost 
necessarily  invade  the  joint,  the  growing  line  lying  within  the  capsule.  It  may, 
however,  spread  towards  the  shaft,  and  eventually  reach  the  surface  of  the  bone 
external  to  the  capsule,  the  joint  being  thus  saved. 

In  early  infancy  there  are,  it  should  be  remembered,  several  forms  of  epiphysitis  at 
the  head  of  the  humerus,  which  may  be  the  starting-point  of  disease  in  the 
shoulder-joint,  although  they  do  not  in  all  cases  necessarily  involve  it  to  any  extent. 
These  diseases,  arising  from  irjuiy,  infantile  pysemia,  struma,  or  syphilis,  have  been 
already  alluded  to  (see  '  Epiphysitis  ').  It  is  only  necessary  to  add  that  they  should  be 
looked  out  for  carefully  here,  for  it  is  quite  possible  that  in  the  future  a  more  rapid 
and  certain  diagnosis,  the  result  of  familiarity  with  the  diseases,  may  enable  us 
to  treat  them  at  a  stage  when  the  joint  may  be  saved  from  those  disastrous  changes 
so  often  met  with  from  spread  of  the  morbid  condition  to  its  surfaces  not  oiiginally 
implicated. 

Another  affection,  sometimes  taken  for  trouble  in  the  joint,  is  inflammation  of  the 
biu'sa  under  the  deltoid.     A  careful  examinatibn,  however,  of  the  other  aspects  of 
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the  articulation,  taken  with  the  history,  and  the  j^ainless  motion  in  the  joint,  serve 
to  distinguish  the  two  conditions  from  one  another. 

Arthritis  deformans  is  met  with  very  frequently  in  the  shoulder,  and  may  lead  to 
great  fixation  of  the  joint,  and  enlargement ;  but  the  disease  presents  no  peculiarities 
here  which  call  for  special  description. 

This  joint  is  not  nnfrequently  the  seat  of  septic  synovitis  in  any  of  its  forms 
(p.  337)  which  will  present  the  same  features  here  as  elsewhere.  These  affections  hardly 
require,  therefore,  any  special  description,  and  their  treatment  will  be  carried  out  on 
the  principles  which  have  already  been  considered  (p.  339). 

Affections  of  the  Elbow. 

The  elbow-joint,  now  to  be  considered,  is  very  frequently  the  seat  of  disease,  usu- 
ally of  the  inflammatory  type.  Its  functional  activity  and  exposed  situation  would 
lead  us  to  expect  this.  Still  it  appears  to  be  less  often  diseased  than  its  analogue, 
the  knee,  probably  on  account  of  the  scapular  mobility  acting  here,  as  it  were,  as  a 
bufifer  during  any  violence  to  the  arm. 

Simple  acute  synovitis,  as  exhibited  in  the  elbow,  is  accompanied  by  a  consider- 
able alteration  in  the  usual  form  and  jDOsition  of  the  joint.  On  the  front  little  or 
nothing  is  noticed,  but  on  either  side  of  the  olecranon,  behind,  and  over  the  head  of 
the  radius,  there  is  considerable  fulness,  and  even  fluctuation,  and  the  part  is  held  in 
a  position  of  slight  flexion  and  half  pronation.  Any  attempt  to  alter  this  is  accom- 
panied with  much  pain.  Except  in  very  acute  cases,  there  is  not  much  general  red- 
ness of  the  whole  circumference  of  the  joint.  The  diagnosis  can  hardly  give  much 
difficulty,  the  disease  being  unlikely  to  be  mistaken  for  anything  else,  except  perhaps 
acute  inflammation  of  the  bursa  over  the  olecranon.  Here,  however,  the  rotation 
of  the  radius  will  be  unafiected,  and  though  flexion  to  any  extent  may  be  resisted, 
what  motion  there  is  does  not  produce  pain  in  the  joint. 

The  treatment  is  conducted  on  the  general  principles  noticed  (p.  335),  and  as 
rest  is  easily  secured  for  this  joint,  is  easier  to  carry  out  than  in  many  other  situations. 
The  foreai-m  should  be  flexed  to  a  little  less  than  a  right  angle,  and  placed  on  a 
splint  or  in  a  sling  with  the  hand  in  mid- pronation.  The  joint  itself  can  be  left  ex- 
posed for  any  applications  that  may  be  thought  necessary  (p.  335).  If  these  be  apphed 
with  judgment,  and  the  patient  be  ordinarily  robust,  the  prognosis  is  good,  the  joint 
before  long  recovering  completely.  If  not  so,  the  afiection  is  apt  to  become  chronic, 
and  then  we  have  often  an  oi-ganisatimi  of  plastic  matter  gradually  effused  into  and 
around  the  joint,  with  resulting  stiffness,  if  not  actual  synostosis.  The  treatment  of 
this  latter  condition,  after  all  inflammation  has  subsided,  depends  upon  the  position 
in  which  the  limb  has  become  fixed.  If  at  an  angle  somewhat  less  than  a  right  angle, 
and  so  that  the  different  parts  of  the  head  can  be  reached  with  the  hand,  it  is  perhaps 
well  in  many  cases  to  be  satisfied  with  the  stifl'  limb,  which  wdll  always  be  very  useful. 
If,  on  the  other  hand,  the  limb  be  fixed  at  an  obtuse  angle  or  straight,  it  will  be 
so  awkward  and  comparatively  useless  that  excision  of  the  anchylosed  joint,  and  the 
formation  of  either  a  false  movable  one  or  re-establishment  of  anchylosis  at  a  proper 
angle,  is  called  for.  But  the  latter  result  is  not  usually  aimed  at  in  these  days  of 
carefully  conducted  excisions.  But,  if  the  fixation  is  merely  due  to  some  moderate 
degree  of  adhesion  about  the  articular  or  peri-articular  siirfaces^  the  joint  may  be 
rendered  useful  again  after  all  signs  of  inflammation  are  gone,  either  by  sudden 
breaking  down  of  these  adhesions  under  an  anaesthetic,  or,  by  gradually  stretching 
them  or  rubbing  them  away  by  constant  passive  motion. 

Of  simple  stth-acute  and  chronic  synovitis  of  the  elbow  little  need  be  said  here, 
the  first  differing  only  in  degree  of  symptom  and  effect  from  that  form  of  disease  just 
described,  the  latter  presenting  but  few  points  of  difference,  except  as  to  aetiology, 
from  the  strumous  form  which  must  now  engage  us  for  a  few  moments. 

This  affection  is  a  very  common  one  for  the  same  reasons  that  it  is  so  in  the  knee 
(see  p.  378).  It  usually  appears  to  commence  here  in  the  synovial  structures,  more 
rarely  in  the  bones,  so  far  as  we  know.     It  may  be,  however,  that  closer  study  in  the 
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future  will  show  the  Lone  to  be  more  frequently  the  starting-point  than  has  been 
genei'ally  supiiosed  hitherto.  Be  that  as  it  may,  before  the  disease  has  been  long  in 
the  joint,  the  bony  surfaces  of  the  latter  become  involved,  and  can  be  felt  to  grate 
more  or  less  one  upon  the  other.  It  may  be  necessary  to  place  the  patient  under  an 
ansesthetic  in  order  to  ascertain  this,  but  not  always,  for  the  change  is  not  an  acute 
one  as  a  rule,  and  the  synovitis  present  produces  but  moderate  tenderness.  The 
limb  will  usually  assume  the  same  position  as  in  the  simple  affection  (see  sup.)  and 
present  the  same  appearance,  except  that,  instead  of  any  redness,  it  will  be  usually 
uniformly  pale  and  perhaps  glazed.  The  symptoms  here  will  not  differ  materially 
from  those  mentioned  as  present  in  other  joints.  The  granulation-tissue  is  liable  to 
undergo  the  same  changes,  leading  to  suppuration  and  sinuses,  as  elsewhere,  and  these 
openings  will  form  on  any  aspect  of  the  joint.  It  does  not  follow,  however,  that  they 
shall  penetrate  the  latter  :  very  frequently  softening  goes  on  outside,  and  the  fluid 
matter  formed  escapes  through  holes  in  the  skin,  without  making  its  way  into  the 
articulation  at  all.  When  bone  begins  to  be  involved,  it  is  not  usually  difficult  to 
discover  which  of  the  thi'ee  forming  the  joint  is  the  starting-point,  by  close  attention 
to  history  and  symptoms.  The  rotation  of  the  radius  upon  the  outer  condyle,  for 
instance,  is  often  found  perfect,  without  roughness  or  grating,  while  the  lattei  are 
perfectly  clear  on  flexion  and  extension.  Again,  if  the  ulna  be  alone  implicated,  the 
swelling  will  be  more  marked  over  its  extremity  than  over  the  end  of  the  humerus, 
and  vice  versd. 

Of  the  treatment  of  a  well-marked  case  of  strumous  disease  of  the  elbow  little 
need  be  specially  said  here.  Surgeons  are  more  and  more  inclining  to  the  belief  that 
early  excision  is  the  proper  practice  for  such  cases  where  the  bone  is  involved. 
When  they  recover  without  operation,  it  is  usually  only  after  a  long  time,  and  usually 
with  a  stiff  joint.  AVhen  recovery  takes  place  after  excision,  the  worst  result  is  a 
likewise  stiff  joint,  but  the  i-epair  is  mare  rapid  than  in  the  previous  instance. 
On  the  other  hand,  in  a  large  propoi-tion  of  cases  (larger  than  where  excision  has  not 
been  performed),  an  excellent  lesult  as  regards  movement  and  strength  is  achieved. 
Incision  or  drainage  is  not  in  favour  here.  In  the  milder  cases,  the  general  or  local 
treatment  mentioned  already  (p.  343)  will  be  sufficient,  and  with  care  the  joint  will 
retain  its  mobility  ;  but  where  the  disease  is  once  well  marked,  excision  holds  out 
the  best  prospect  to  the  patient. 

The  'pyinmic  affections  of  this  joint,  though  common,  need  no  particular  description, 
as  their  features  are  those  already  studied  in  other  articulations  (p.  338). 

Arthritis  deformans  is  not  infrequent  here.  It  presents  no  points  requiring 
special  notice,  however.  The  s.ymptoms  are  the  same  as  elsewhere  ;  weakness  and 
limitation  of  movement  being  most  complained  of.     For  treatment  see  p.  347. 

It  should  b3  remembered  that  next  to  the  knee  this  is  the  most  frequpnt  habitat 
of  those  loose  bodies,  the  aetiology  and  treatment  of  which  have  been  already  considered 
(p.  355).  The  incision  for  their  removal  here  should  be  iBade  on  the  outer  aspect  of 
the  joint. 

Affections  of  the  Wrist. 

In  the  wrist-joint  the  affections  most  usually  met  with  are  the  simple  acute,  the 
gonorrhoeal,  and  the  strumous  synovitis;  arthritis  deformans  is  also  encountered 
occasionally,  especially  in  females,  btit  is  not  very  common.  But  when  the  wrist- 
joint  pi-oper  is  affected  with  any  of  these  changes,  the  adjacent  carpal  articulations 
are  usually  included  likewise.  In  most  cases,  however,  it  is  for  practical  purposes 
unnecessary  to  distinguish  between  these  synovial  tracts,  and  we  may  now  consider 
them  altogether. 

Acute  synovitis  is  pei'haps  productive  of  more  pain  here  than  in  any  other  articula- 
tion in  the  bady,  owing  apparently  to  the  fact  that  the  joint  or  joints  are  naturally  so 
difficult  to  immobilise,  and  that  the  whole  hand  is  so  highly  organised.  The  swelling 
and  redness  are  most  marked  on  the  dor-sal  aspect  of  the  wrist,  which  is  fixed  in  a 
slightly  flexed  position.      Any  attempt  to  move  the  part  produces  very  acute  suffer- 
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ing.  At  the  same  time,  in  uncomplicated  cases,,  the  fingers  can  be  flexed  and  extended 
without  pain.  But  not  uncommonly  the  sheaths  of  the  tendons  passing  over  the 
wrist  are  more  or  less  inflamed  too,  and  in  this  case  the  whole  hand  is  fixed.  This 
is  more  often  met  with  in  the  pysemic  or  gonorrhceal  form  than  in  the  simple.  The 
stifiiiess  remaining  after  subsidence  of  the  inflammation  in  the  first  case  is  usually  not 
great,  but  in  the  latter,  where  the  sheaths  have  been  implicated,  is  very  marked,  and 
inclines  to  resist  treatment  in  a  stubborn  way.  The  latter  is  based  upon  ordinai-y 
principles,  with  the  addition  of  gently  increasing  passive  motion  as  soon  as  ever  the 
patient  can  bear  it. 

When  strumous  change  afiects  the  wrist  or  carpal  joints,  the  disease  usually 
appears  to  stai-t  in  the  synovial  structures,  and  generally  runs  its  course  to  destruction 
of  the  surfaces  of  the  articulations  before  long.  Undoubtedly,  however,  the  bones, 
too,  are  often  the  seat  of  the  primary  disease,  which  spreads  to  the  surfaces  in  the 
usual  way  from  the  growing  points.  As  in  simple  synovitis,  the  alteration  of  shape 
is  best  seen  on  the  dorsal  aspect,  where  the  usiial  elastic  white  swelling  is  found,  the 
position  of  the  hand  being-  that  of  slight  flexion.  Here,  however,  it  is,  on  the  whole, 
rare  to  find  the  sheaths  of  the  bones  involved,  unless  the  condition  be  far  advanced, 
and  even  so  the  fingers  may  often  be  moved  freely  without  any  pain.  I  have  at 
present  under  my  care  a  case  of  a  young  woman  in  which  the  wrist  is  enormously 
enlarged,  with  free  grating  in  the  joint,  and  yet  the  patient  feels  no  pain  in  using 
the  fingers  freely.  Not  unfrequently,  when  the  disease  is  seated  in  the  bones,  and 
softening  takes  place,  the  products  of  the  process  are  discharged  through  the  dorsal 
skin,  and  neither  involve  the  joints  nor  the  tendon  sheaths  in  the  first  instance.  Such 
cases  should  be  watched  and  treated  carefully,  lest  the  articular  surfaces  should  become 
secondarily  involved. 

Beyond  the  ordinary  treatment  for  struma,  nothing  special  is  called  for  here  in 
the  simpler  cases ;  but  where  the  bone  is  slightly  aflecied,  incision  and  free  scraping 
away  of  the  diseased  tissues  will  probably  arrest  the  spread  of  the  morbid  action. 
Many  cases  recover',  complete  rest  being  easily  obtainable  and  access  to  the  part  for 
local  applications  being  free.  But  in  a  certain  proportion  of  cases,  extensive  dis- 
organisation of  the  joint  surfaces  takes  place,  and  the  choice  between  excision  and 
amputation  is  foi'ced  upon  us. 

Arthritis  deformans  is  met  with  in  the  wrist-joint,  but,  as  a  rule,  only  when 
several  of  the  other  joints  of  the  body  are  similarly  afifected.  The  affection  is  said  to 
be  moie  frequent  here  among  females  than  males.  It  calls  for  no  further  special 
comment  (see  p.  347). 

The  metacarpal  and  phalangeal  joints  are  sometimes  affected  with  the  diseases 
we  have  been  considering  above,  luit  require  no  special  consideration,  either  as  to 
aetiology  or  treatment. 

Of  the  remaining  diarthrodal  joints  not  already  considered,  e.g.  those  of  the 
vertebra,  ribs,  jaw,  and  clavicle,  it  may  be  said  that,  though  they  may  be  undoubtedly 
affected  with  the  diseases  we  have  been  considei-ing,  especially  with  the  various  forms 
of  septic  synovitis  and  arthritis  deformans,  there  is  little  special  in  the  mode  in  which 
they  are  involved. 

Affections  of  the  Tempoko-maxillatiy  Joint. 

The  temporo-maxillary  articulation  enjoys,  on  the  whole,  considerable  immunity 
from  disease.  There  are,  however,  some  affections  to  which  it  appears  son  ewhat 
prone.  One  of  these  is  arthritis  deformans,  which,  in  some  cases,  reaches  such  a  pitch 
that  the  movements  of  the  jaw  are  seriously  interfered  with,  or  even  completely  pre- 
vented. The  aetiology,  symptoms,  and  treatment  of  this  disease  here  require  no  special 
discussion,  being  as  elsewhere.  It  may  be  noted,  however,  that  anchylosis  in  this 
case  has  been  treated  by  resection  of  the  joint  (Humphrey). 

The  ordinary  forms  of  synovial  disease  are  rarely  met  with  here,  but  those  due  to  the 
pysemic  state  ai'e  occasionally  found.  There  is  another  to  which  very  little  attention 
has  been  called  in  hooks,  but  which  I  have  often  had  an  oppoi'tunity  of  observing, 
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and  sometimes  of  dissecting  after  death.  This  is  that  disease  produced  in  the  articula- 
tion by  suppuration  in  the  middle  ear.  This  is  only  met  with  in  children,  and  is 
due  to  the  presence,  in  many  young  persons,  of  a  hiatus  in  that  part  of  the  tympanic 
plate  which  forms  the  floor  of  the  meatus  and  roof  of  the  articulation,  and  which  is 
always  present  at  a  very  early  age,  but  persists  sometimes  as  long  as  into  adult  life. 
This  hiatus  lies  just  outside  the  tympanic  ring  on  the  floor  of  the  meatus,  and  if  the 
latter,  after  an  attack  of  otitis  media,  be  constantly  bathed  in  foetid  pus,  softening  of 
the  thin  membrane,  by  which  the  gap  is  filled  up,  often  takes  place,  and  thus  the  pus 
gains  access  to  the  joint,  producing  a  secondary  synovitis  of  a  most  destructive  form. 
This  I  have  seen,  and  within  the  last  month  I  have  had  a  little  girl  under  my  care 
at  University  College  Hospital,  in  whom  extensive  necrosis  of  the  ramus  of  the  jaw 
commenced  in  this  way,  the  ear  having  been  neglected.  After  prolonged  treatment 
and  several  operations  by  one  of  my  colleagues,  the  sinuses  over  the  ramus  healed, 
but  the  ear  continued  to  discharge  copiously.  When  she  came  to  me  recently  for 
treatment,  I  could  see  a  large  piece  of  loose  dead  bone  in  the  meatus,  and  on  re- 
moving it  by  gentle  traction,  found  it  to  be  the  condyle  of  the  jaw  entire,  which  had 
made  its  way  up  into  the  meatus  through  the  tympanic  plate,  where  the  latter  was 
destroyed.  Such  cases  must  be  borne  in  mind  as  illustrating  one  of  the  many  dangers 
of  chronic  otitis  media  purulenta. 

Beyond  these  diseases,  and  that  affection  known  as  subluxation  of  the  inter- 
maxillary cartilage  which  is  described  in  the  essay  on  Injuries  of  the  Face,  there  is 
no  special  condition  of  the  joint  which  need  detain  us  further. 


Affections  of  the  Symphysis  Pubis. 

A  few  words  now  remain  to  be  said  regarding  what  are  known  as  the  amphiar- 
throdial  joints.  Among  these  it  is  rare,  on  the  whole,  to  find  disease,  for  reasons 
alluded  to  on  p.  333,  and  it  is  only  necessary  to  refer  to  the  most  important.  Amono- 
these  may  be  reckoned  the  articulations  between  the  bodies  of  the  vertebra,  the  pubic 
and  sacro-iliac  synchondrosis.  The  first  of  these  are  considered  sufficiently  in  treat- 
ing of  the  spine  (see  '  Spinal  Disease  ') ;  of  the  latter,  disease  of  the  pubic  articulation 
is  least  commom.  In  pyaemia,  especially  during  the  puerperal  state,  inflammation 
is  occasionally  observed,  caused  as  in  other  joints,  and  running  the  same  course  even 
to  suppuration.  In  such  a  case  the  abscess  will  point  on  the  mons  veneris  on  one 
side  or  run  up  the  rectus  muscle.     It  will  be  treated  on  ordinary  princijjles. 

Strumous  disease  of  the  part  is  also  rarely  met  with,  and  will  present  many  of 
the  same  symptoms  in  a  milder  form.  It  has  only  fallen  to  my  lot  to  see  one  case  of 
primary  cai-ies  of  the  joint.  This  was  in  a  young  female  of  about  23,  who  came  into 
University  College  Hospital  with  a  sinus  over  the  ramus  of  the  pubis.  She  died 
shortly  after  admission,  suddenly,  during  an  attack  of  vomiting,  and  at  the  autopsy 
I  found  the  cause  to  be  rupture  of  the  oesophagus.  The  pubic  joint  was  quite  carious 
and  movable,  a  sinus  running  iipwards  and  outwards  over  the  ramus.  The  cause 
was  obscure,  as  a  history  was  not  obtained. 

The  special  treatment  of  such  conditions  would  consist  in  rest  in  the  horizontal 
position,  nothing  short  of  this  offering  much  jii-ospect  of  rest  for  the  joint,  unless, 
perhaps,  a  broad  plaster-of- Paris  corset,  including  the  whole  pelvis,  should  be  applicable 
where  no  sinuses  exist. 

Sacro-iliac  Disease. 

Sacro-iliac  disease  is  distinctly  more  frequent  than  that  of  the  last-mentioned  joint, 
though  still  a  rare  affection,  on  the  whole.  It  may  be  mentioned,  as  bearing  on  this 
point,  that  during  the  last  ten  years,  1871-1880,  only  thirteen  cases  of  this  affection 
have  been  treated  in  University  Hospital ;  these,  with,  in  addition,  two  cases  at 
present  in  the  house,  constitute  but  a  very  small  percentage  of  the  mass  of  joint 
diseases  treated  in  the  same  time.  Among  these  13  cases,  5  were  males,  8  females, 
the  ages  ranging  from  15  to  52,  the  average  being  27. 
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The  results  of  treatment  in  these  cases  have  not  been  encouraging  :  1  is  noted  as 
cured,  3  as  having  died,  one  of  these  shortly  after  leaving  the  hospital  ;  in  the  two 
others  it  fell  to  my  lot  to  make  the  post-moitem  examination ;  5  are  stated  to  be  re- 
lieved, 3  unrelieved;  1  uncertain,  and  of  those  cases  noted  as  'relieved'  it  is  question- 
able whether  the  benefit  was  not  merely  temporary,  and  likely  to  be  followed  by 
exhaustive  suppuration,  as  also  in  those  marked  as  '  unrelieved  '  (3).  In  the  cases 
now  in  hospital  I  have  aspirated  large  abscesses,  several  times  in  one,  and  this  has 
been  repeated  by  one  of  my  colleagues,  the  patient  lying  now  in  a  very  critical  state. 

The  causation  of  the  disease  is,  no  doubt,  at  least  twofold.  It  may  originate  in 
injury  or  in  struma,.  In  one  of  the  cases  mentioned  above,  where  the  patient  was 
under  my  own  observation  from  the  very  beginning  of  the  ailment  until  death,  there 
was  no  history  whatever  of  injury,  and  yet  the  course  of  the  disease  was  very  rapid, 
the  whole  joint  being  destroyed  in  a  few  months,  with  extensive  suppuration  reqiiir- 
ing  six  aspirations,  the  patient  ultimately  dying  of  exhaustion  and  phthisis.  At  the 
autopsy  I  found  the  joint  quite  loose,  and  the  fibro-cartilage  destroyed.  This  was 
probably  a  case  of  the  true  strumous  disease.  In  other  cases  it  appears  equally  clear 
that  injury  is  the  cause  of  the  disease.  In  rare  cases  it  is  said  to  be  pyjsmic,  but  this 
I  have  never  seen. 

The  symptoms  upon  which  a  diagnosis  of  the  affection  has  to  be  based  are  very 
various,  and  as  success  in  the  future  in  treating  it  will  be  in  proportion  to  its  early 
i-ecognition,  we  must  study  in  the  first  place  that  class  of  symptoms  earliest  observable, 
namely  the  subjective. 

The  first  thing  complained  of  by  the  patient  is  usually  weakness  in  the  lower 
part  of  the  back,  a  feeling  of  insecurity  in  walking,  and  of  great  fatigue  on  doing  so. 
The  next  will  probably  be  pain,  but  in  a  number  of  difl^erent  situations.  First,  and 
very  commonly,  over  the  articulation  itself,  usually  on  its  posterior  aspect.  This  may 
be  increased,  in  some  cases,  by  pressing  the  crests  of  the  ossa  ilii  towards  each  other 
or  pushing  the  sacrum  forwards.  But  this  is  not  found  in  very  early  cases,  i.e.  just 
those  we  are  most  anxious  to  diagnose.  For  here  it  may  be  that  only  one  border  of 
the  articulation  is  eroded  (as  in  the  second  case  I  examined  after  death),  the  rest  of 
it  remaining  as  firm  as  ever.  In  such  a  case,  pressure  in  the  directions  indicated 
may  not  produce  the  slightest  pain.  But  the  pain  is  frequently  referred  to  the  course 
of  the  sciatic  nei've,  or  its  branches.  This  was  notably  instanced  in  the  case  just 
mentioned,  which  was,  indeed,  treated  as  one  of  sciatica.  After  a  time  a  small  collec- 
tion of  pus  was  evacuated  from  what  was  supposed  by  the  surgeon  in  charge  to  be 
an  inflamed  bursa  over  the  great  trochanter.  After  death,  which  occurred  not  long 
after,  I  traced  this  abscess  inwards,  along  the  pyriformis  muscle  through  the  sciatic 
notch,  and  then  upwards,  to  the  front  of  the  sacro-iliac  joint,  where  it  was  seen  to 
originate  in  a  comparatively  small  oval  focus  of  caries,  about  1  x  ^  X  ^  inch  in  dimen- 
sions. The  cause  of  the  sciatic  irritation  was  thus  made  plain.  Again,  the  pain  may 
be  referred  to  the  front  of  the  thigh,  through  irritation  of  the  anterior  crural  nerve, 
when  the  disease  has  reached  the  front  of  the  joint.  This  was  well  marked  in  the  first 
case  alluded  to  here,  where  I  watched  the  patient  from  the  beginning  and  aspirated 
frequentlj^.  The  patient  complained  much  of  pain  running  down  the  front  of  the 
thigh  to  the  knee.  Indeed,  in  some  cases  this  persistent  pain  in  the  knee  has  led 
to  the  erroneous  diagnosis  of  disease  of  that  joint  or  of  the  hip.  This  is  especially 
likely  to  take  place  if  the  psoas  should  be  irritated  by  pi'oxiinity  to  the  focus  of 
inflammation,  as  is  occasionally  found.  One  of  the  cases  how  in  hospital  illustrates 
this  difiiculty  of  diagnosis.  It  is  met  by  observing  the  position  of  the  limb,  the 
movements  of  the  joint,  and  where  the  pain  is  seated  during  the  latter,  whether  in 
the  position  of  the  psoas  or  articulation ;  also  by  palpation  of  the  latter  on  both  its 
anterior  and  posterior  aspect. 

As  to  the  objective  symptoms,  they  are  few  in  the  earlier  stages  of  the  disease. 
The  psoas  may  be  a  little  contracted,  flexing  the  knee  slightly.  This,  and  a  slight  limp, 
will  be  all  that  is  noticed.  Later  on,  when  abscess  has  formed,  there  is  more  to  help  us ; 
but  unfortunately  the  disease  must  now  be  regarded  as  far  advanced,  and  very  grave. 

These  collections  will  present  in  various  situations.     The  most  common  point  is 
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behind  and  directly  over  the  joint,  where  at  first  a  small  round  abscess  forms,  soon 
growing  to  something  vei-y  considerable.  Such  an  abscess,  if  aspirated,  generally 
fills  rapidly  again,  and,  strangely  enough,  sometimes  with  gas  in  large  quantities. 
In  the  first  case  alluded  to  above,  as  treated  by  the  author,  this  was  notably  the  case, 
the  swelling  being  quite  tympanitic.  Each  aspiration  also  drew  off  a  large  quantity 
of  foetid  gas,  before  any  pus  came,  although  there  was  no  external  opening,  and  I 
always  took  the  greatest  precaution  to  cleanse  my  aspirator  needle.  I  do  not  think 
that  the  gas  was  generated  in  the  abscess  itself,  and  have  only  been  able  to  explain 
its  presence  by  the  proximity  of  the  ctecum,  lying  on  the  front  of  the  joint,  from 
which,  I  believe,  the  gas  was  exlialed,  although  after  death  I  could  detect  no  trace 
of  opening  in  the  viscus  itself.  The  passage  of  pus  from  the  front  of  the  sacro-iliac 
joint,  along  the  small  rotator  muscles,  to  the  trochanteric  region  has  already  been 
described  (p.  398).  In  rarer  cases  it  may  pass  along  the  iliacus  muscle,  and  point 
over  or  under  Poupart's  ligament.  Lastly,  abscesses  sometimes  form  under  the 
glutsei  muscles  directly  behind,  or  burst  into  the  rectum  in  front. 

The  treatment  of  this  affection  must  still  be  regarded  as  very  unsatisfactory,  the 
recoveries  being,  in  the  long  run,  rare,  so  far  as  we  know.  Rest  is  the  first  con- 
sideration. This  is  best  secured  by  placing  the  patient  in  the  recumbent  position. 
And,  however  objectionable  it  may  be  to  confine  a  sufferer  thus  for  long  periods,  it  is 
indispensable.  For  it  is  hard  to  conceive  any  appliance  which  should  adequately 
support  these  joints  with  the  patient  in  the  erect  position,  the  whole  weight  of  the 
body  being  inevitably  thrown  upon  them.  If  any  appliance  could  assist  in  steadying 
the  pelvis,  that  designed  by  my  colleague,  Mr.  Christopher  Heath,  would  probably  be 
most  likely  to  achieve  this  end.  It  consists  in  a  strong  girdle,  which  is  strapped 
tightly  round  the  pelvis,  just  above  the  trochanters,  and  provided  with  pads  to  press 
u]5on  the  pubis  in  front,  and  the  sacrum  behind.  The  plaster  corset,  brought  well 
round  the  pelvic  bones,  would  probably  be  of  some  use,  too,  if  well  fitted.  But  the 
objection  to  this  is  the  hupossibility  of  making  any  applications  for  the  local  treat- 
ment of  the  disease  while  the  corset  is  in  situ.  Such  applications  would  consist,  in 
the  first  place,  of  the  actual  cautery,  applied  either  in  the  linear  or  button  form ;  then 
of  blisters  or  Tr.  Iodine. 

Professor  Hueter  advocates  the  use  here,  as  elsewhere,  of  hypodermic  or  intra- 
osseal  injections  of  carbolic  acid  solutions  (see  p.  343).  In  earlier  cases  we  may  hope 
to  do  good  with  one  or  other  of  these  remedies,  alone  or  combined.  But,  as  soon  as 
pus  has  begun  to  form,  they  can  do  no  good,  and  can  only  irritate  our  patient.  In 
such  a  case  all  that  is  left  to  us  is  the  removal  of  the  pus  as  it  is  formed  either  by  the 
aspirator  (which  is  to  be  preferred  as  long  as  it  can  be  used)  or  by  antiseptic 
incision  and  drainage.  In  some  few  cases  portions  of  carious  bone  may  be  reached 
through  such  a  method;  and  scraped  away  with  a  sharp  spoon  or  gouge ;  but  the 
prospect  in  such  cases  is  peculiarly  bad.  The  usual  result,  sooner  or  later,  is  ex- 
haustion, and  death  therefrom,  if  the  patient  escape  the  dangers  of  septic  intoxication 
and  its  consequences. 

Affections  of  the  Sacro-Coccygeal,  Joint. 

The  sacro-coccygeal  joint  is  but  rarely  the  seat  of  disease,  and  then  only  as  the 
result  of  injury,  such  as  falling  in  the  sitting  posture  upon  some  sharp  ledge.  It  is 
usually  met  with  among  females,  and  may  give  rise  to  much  suffering. 

The  symptoms  of  this  affection,  when  acvite,  as  described  by  Mr.  Hilton  (the 
author  ha\dng  seen  but  few  cases),  are,  tenderness  and  heat  about  the  joint,  pain  on 
defsecation  and  on  sitting  down  or  rising,  as  well  as  when  dii-ect  pressure  is  made 
upon  the  spot,  or  the  coccyx  is  moved  backwards  and  forwards  between  the  thumb 
externally,  and  the  finger  introduced  into  the  rectum.  If  the  disease  be  very  acute, 
there  will  also  be  redness  and  swelling  over  the  joint,  and  eventually  fluctuation, 
if  suppiu-ation  be  the  result. 

The  treatment  here  will  be  free  leeching  in  the  earlier  stages,  followed  by  hot 
belladonna  fomentations,  if  the  disease  be  acute.     In  milder  cases,  too,  a  few  leeches 
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will  do  no  harm,  and  may  cut  short  a  condition  apt  to  become  chronic.  The  patient 
in  any  case  should  be  confined  to  the  recumbent  position,  and  should  keep  the  bowels 
relaxed  by  medicine  and  the  use  of  light  diet.  At  the  same  time  the  general  strength 
should  be  kept  up  with  tonics,  remembering  that  these  bones  are  liable  to  caries. 
If  pus  form,  it  may  be  evacuated  into  the  rectum  by  incision  on  the  middle  line. 
When  all  evidence  of  active  inflammation  has  passed  off,  the  patient  usually  suflfers 
for  a  long  time  from  tenderness  on  sitting  down,  as  might  be  expected  from  the  fact 
that  the  weight  of  the  body  presses  to  a  considerable  extent  on  this  joint,  and  strains 
its  ligaments.  This  condition  may  best  be  met  by  the  use  of  an  apparatus  consisting 
of  two  ring  pads,  which  fit  severally  upon  the  tuhera  ischii  when  the  patient  is  seated. 
By  means  of  these  the  patient  is  raised  sufiiciently  to  pi'event  pressure  upon  the  tij)  of 
the  coccyx,  and  is  thus  able  to  sit  with  comfort.  While  this  is  in  use  the  part  may 
be  dealt  with  by  flying  blisters  or  painting  with  tincture  of  iodine,  tonics  being 
administered  internally,  and  the  bowels  attended  to,  lest  the  motions  should  at  any 
time  become  hard  and  necessitate  straining  in  defsecation. 

This  affection  must  be  distinguished  from  the  coccydinia  complained  of  by 
delicate  females,  possibly  the  result  of  some  uterine  or  vaginal  ii-ritation.  Here 
there  is  no  local  rise  of  temperature,  and  manipulation  of  the  coccyx  does  not  cause 
so  much  suffering,  the  joint  being  unaffected. 

The  treatment  for  this  condition,  with  the  omission  of  the  active  antiphlogistic 
remedies,  will  be  almost  the  same,  however,  as  in  the  last  affection.  If  it  fail  after 
fair  trial,  especially  in  the  direction  of  tonics,  subcutaneous  division  of  the  liga- 
mentous structures  around  the  end  and  sides  of  the  coccyx  may  be  tried.  This 
operation  I  have  only  seen  once.     It  was,  I  believe,  followed  by  some  benefit. 

Arthur  E.  Barker. 
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PART   I. 
CARIES     OF    THE    SPINE. 

Pathology  and  Treatment. 

IN  this  essay  those  affections  of  the  spinal  column  due  to  disintegration  of  one  or 
more  of  its  structures  will  be  considered,  those  produced  independently  of  des- 
tructive action  finding  a  place  elsewhere  in  relation  to  '  rickets,'  '  lateral  curvature,' 
and  rheumatoid  arthritis.  Here  we  have  to  deal  with  changes  which  in  a  majority 
of  cases  result  unfortvmately  still  in  the  deformity  known  as  '  kyphosis '  or  '  angular 
curvatvu'e.'  It  is  undesii'able,  howevei',  that  this  term,  indicative  merely  of  a  symptom, 
should  be  so  frequently  used  to  cover  the  affection  which  gives  rise  to  it  as  is  the 
case.  The  mind  both  of  the  public  and  our  profession  is  thus  too  constantly  directed 
to  the  consideration  of  the  deformity  alone,  and  not  sufficiently  to  the  essential  nature 
of  the  primary  lesion,  or  even  quite  away  from  the  latter.  The  general  result  of  this 
is  that  the  disease  is  not  so  closely  watched  for  as  it  should  be  in  its  very  earliest  stages 
where  deformity  is  not  yet  noticeable,  and,  next,  that  when  angular  curvature  is 
marked,  it  is  often  considered  the  most  important  feature  of  the  case.  It  is  better  to 
speak  of  it  as  caries  of  the  sjnne,  and  to  study  its  pathology,  symptoms,  diagnosis,  and 
treatment  at  a  very  early  stage  before  angidar  curvature  has  resulted.  The  disease 
may  be  said  to  be  far  advanced  when  the  latter  is  present,  and  should  be  under  treat- 
ment, if  possible,  before  it  has  had  time  to  appear. 

But  in  employing  the  term  caries,  in  the  sense  in  which  we  speak  of  it  as  occur- 
ring in  other  bones,  we  must  carefully  bear  in  mind  that  there  are  probably  several 
distinct  causes  at  work  in  its  production,  here  and  elsewhere.  This  is  not  the  place, 
however,  to  go  minutely  into  the  question  as  to  the  relative  importance  of  each  of 
these  factors.  It  will  be  enough  if,  in  making  use  of  the  term  here,  we  reserve  it  for 
the  present  for  that  affection  commonly,  but  rather  vaguely,  spoken  of  as  strumous 
caries.  When  we  have  considered  this  as  it  ordinarily  presents  itself,  a  paragi'aph 
will  be  devoted  to  an  analogous  affection  manifestly  due  to  the  degeneration  of 
syphilitic  deposits  in  the  vertebrae.  In  studying  this  condition  so  palpably  syphilitic, 
we  cannot  avoid  speculating  how  much  of  the  disease  commonly  set  down  to  the 
other  causes  may  be  due  to  syphiHs.  But  beyond  alluding  thus  briefly  to  these  points 
we  cannot  go  in  an  article  such  as  the  present. 

Caries  of  the  ordinary  kind  may  commence  in  any  of  the  bones  of  the  spine  from 
the  atlas  to  the  sacrum.  But  it  is  not  found  in  every  part  of  these  bones  to  the 
same  extent.  Primarily  it  is  limited  in  almost  all  cases  to  the  bodies  of  the 
vertebrae,  only  involving  the  laminae,  ti^ansverse  and  spinous  processes  secondarily,  if 
at  all,  as  a  rule.  It  must  also  be  borne  in  mind  that  the  disease  may  commence  in- 
dependently in  several  of  the  vertebral  bodies  by  perfectly  separate  foci.  This  is  well 
seen  in  fig.  84  from  a  specimen  removed  by  the  author  from  the  body  of  a  patient 
who  had  been  under  his  care  for  a  long  time  for  another  disease.  There  are  probably 
several  reasons  for  the  bodies  being  the  common  starting-point  of  the  affection. 
First,  they  bear  most  of  the  weight  of  the  trunk  in  all  its  various  postures,  and  are 
thus  more  liable  to  strain  or  injury  than  the  other  parts  of  the  bone.  Again,  the 
latter  contain  but  little  medullary  tissue  in  proportion  to  the  bodies  which  are  more 
Vol.  II.  D  D 
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abundantly  supplied  with  it  than  any  other  portion  of  the  skeleton.  This  prepon- 
derance of  soft,  vascular,  connective-tissue  indicates  greater  physiological  activity 
than  exists  in  the  compact  substance  of  the  laminse,  &c.,  and  consequently  (in  agree- 
ment with  the  law  that  wherever  physiological  energy  or  growth  is  most  active, 
there  is  the  greatest  proneness  to  inflammation),  the  bodies  are  more  liable  to  inflam- 
matory change  than  the  laminee,  &c. 

As  to  which  of  the  vertebrae  ai'e  most  frequently  affected  opinions  still  differ, 
however.  Billroth  states  that  from  his  own  statistics  the  starting-point  appears 
most  often  to  be  the  sixth,  and  next  to  this  the  fifth,  seventh,  and  eighth  dorsal. 
Hueter,  on  the  other  hand,  regards  the  last  dorsal  and  first  lumbar  vertebrae  as 
most  commonly  affected,  and  from  my  own  observation  I  am  inclined  to  regard  this 
as  nearer  the  truth.  In  fact,  the  disposition  to  disease  appears  to  diminish  as  we 
ascend  the  column,  morbid  change  being  least  often  met  with  in  the  cervical  region. 

Fig.  84. — Copied  from  a  pliotograph  of  a  preparation  in  the  fresh  state,  placed 
later  by  the  author  in  University  College  Museum.  See  also  '  Path.  See.  Trans. 
1882.'     Card  specimens. 


^liows  early  disease  of  the  vertebiil  bol  e*?  commci  cm"  wdependentUj  at  two  parts  of  the  coluum  in  a  ronni  chiM 
who  had  always  been  m  arms,  and  had  leceived  no  injury.  S)\ows  also  that  the  starting-point  may  be  on  the 
posterior  aspect  of  the  bodies  (6),  which  could  not  be  affected  by  violence  without  injurj'  at  the  same  time  to  the 
anterior  part.  The  dark  lines  at  either  surface  of  the  softening  spot  (6)  indicate  the  inflamed  area  of  the  bone 
around.  The  anterior  part  of  the  inter-vertebral  disk-  (6)  is  healthy.  The  relations  of  both  the  anterior  and 
posterior  common  ligaments  to  the  broken-down  material  is  well  seen,  as  also  that  of  the  cord. 

In  this  we  have  only  another  aspect  of  the  general  law  just  stated.  For  it  has  been 
established  that  growth  of  the  spine  is  most  rapid  in  the  lumbar  region,  less  so  in 
the  dorsal,  and  slowest  of  all  in  the  cervical.  The  same  law,  too,  applies  to  the  age 
at  which  inflammatory  changes  are  met  with  here.  In  by  far  the  largest  proportion 
of  cases  (in  cervical  disease  I  believe  almost  alioays)  these  date  from  childhood,  when, 
as  we  know,  the  physiological  hypersemia,  connected  with  growth  is  most  active. 
Occasionally,  but  rarely,  spinal  caries  develops  rapidly  in  adults,  as  the  result  of 
severe  injury  or  syphilis;  but  hardly  ever  as  a  strumous  affection  amongst  elderly 
people.     Such  cases  as  that  recorded  by  Dr.  Ogle,'  where  a  well-known  gentleman, 

^  Path.  Son.   Trans,  vol.  xv.  p.  20. 
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aged  73,  developed  rapid  and  fatal  caries  of  the  three  upper  cervical  vertebi'te,  must 
be  regarded  as  quite  exceptional.  And,  in  the  absence  of  further  details  as  to  pi-evious 
history,  &c.,  than  are  furnished  in  the  report  quoted,  one  would  not  be  justified  in 
setting  the  case  down  as  of  truly  strumous  origin.  Within  the  first  yeai-  of  life 
however,  it  certainly  is  not  commonly  seen ;  but  after  this,  and  up  to  puberty,  it  is 
one  of  the  familiar  bone  aflfections.  The  earliest  age,  so  far  as  I  know,  at  which  its 
existence  has  been  demonstrated,  was  shortly  after  birth,  the  child  dying  five  weeks 
later  of  suppxirative  caries  of  the  seventh  cervical  vertebra.'  In  this  case  the  parents 
were  healthy  and  non- syphilitic,  and  had  had  a  healthy  child  before.  But,  from 
observation,  I  am  inclined  to  think  that,  in  infants  and  young  children  dying  of 
tuberculosis,  carious  disease  of  the  spine,  without  deformity,  would  often  be  found  if 
only  it  were  carefully  looked  for  by  section  of  the  column. 

But,  though  it  is  well  known  that  any  part  of  the  column  may  become  implicated 
in  caries,  there  has  hitherto  been  some  difiiculty,  among  pathologists,  in  agreeing  as 
to  which  structure  exactly  the  disease  first  commences  in.  This  is  j)i'obably  owing 
to  the  fact  that  the  disease  is  mostly  looked  for  among  those  who  die  of  spinal 
caries,  where  very  extensive  destruction  has  alieady  taken  place.  Broadly  stated,  two 
views  are  commonly  put  forward  upon  this  point,  and  sometimes  as  though  they  were 
totally  antagonistic  and  irreconcilable.  According  to  one,  the  disease  starts  in  the 
ligamentous  structures  and  spreads  to  the  bones;  according  to  the  other,  it  originates 
in  the  bones,  and  only  secondarily  involves  the  ligaments.  A  little  consideration  of 
the  normal  histology  of  the  parts  will  show  that  apparently  a  misapprehension  lies 
at  the  root  of  this  different  description  of  the  disease  by  difiei^ent  observers. 

In  the  first  place,  it  must  be  remembered  that  ligaments  are  rarely  or  ever  the 
seat  of  primary  disease  of  any  kind,  in  any  part  of  the  body.  They  consist  of  fully- 
developed  connective-tissue,  which,  having  advanced  a  long  way  from  its  embryonic 
type,  is  consequently  but  little  susceptible  to  moi-bid  change.  Where  ligaments  over- 
lie synovial  membi-ane  or  bone,  they  may,  as  is  familiar  to  us,  become  secondarilv  in- 
volved in  the  inflammatory  aflections  of  either  one  or  the  other,  but  only  in  a  passive 
way.  In  the  case  of  the  spine  this  rule  applies  as  well  to  the  anterior  and  posterior 
common  ligament  as  to  the  intervertebral  disks. 

On  the  other  hand,  if  it  is  contended  that  the  affection  starts  in  the  bone,  and 
spreads  to  the  ligaments,  the  precise  region  in  the  bone  ought  to  be  defined.  If  this 
is  done,  the  two  supposedly  adverse  views  converge  towards  the  same  point — namely, 
the  deeper  or  growing  layers  of  the  periosteum,  and  of  the  encrusting  cartilage,  which 
might  be  supposed  to  belong  to  either  the  ligamentous  structures  which  cover  them 
or  to  the  bone  which  they  cover.  In  reality,  of  course,  they  are  part  of  the  latter. 
The  foct  is  that  in  by  far  the  largest  proportion  of  cases  the  inflammation  originates 
in  this  gi'owing  line  of  the  bone,  i.e.  immediately  underneath  its  periosteum,  and 
(where  it  possesses  a  cartilaginous  covering)  at  its  juncture  with  the  latter.  In 
those  rare  cases  where  inflammatory  disease  of  the  spine  originates  in  the  adult,  we 
have  probably  something  wholly  different  before  us,  and  it  would  be  well  to  keep  the 
two  groups  of  cases  quite  distinct  in  our  minds. 

Starting,  then,  at  this  naturally  hypersemic  line  in  obedience  to  the  laws  above 
refei'red  to,  inflammation  may,  on  the  one  hand,  spread  more  extensively  towards  the 
ligamentous  structures,  or  on  the  other  towards  the  underlying  bone.  In  the  first  case, 
the  appearances  are  often  supposed  to  indicate  that  the  disease  has  commenced  in  the 
former,  but  in  the  last  that  it  has  started  in  the  bone.  As  a  rule,  however,  it  spreads 
more  i-apidly  into  the  latter,  owing  to  its  being  more  vascular  and  containing  more 
young  connective-tissue  (see  p.  402). 

Turning  now  to  the  primary  morbid  process  itself,  which  results  in  this  caries,  we 
must  study  it  first  in  the  earliest  stages  in  which  it  is  possible  to  examine  it.  As  a 
rule,  opportunities  of  dissecting  this  form  of  spinal  disease  very  early  are  rare.  It 
is  usually  far  advanced  in  destructive  change  before  the  patients  succumb.  But 
among  a  number  of  dissections,  we  are  sure  to  find  some  in  which  at  one  spot  or 
another,  more  or  less  remote  from  the  primary  focus,  the  morbid  process  has  only 
'.  Hjelt,  Virchoiv's  Jahresb.  1871,  vol.  ii.  p.  .384. 
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Fig.  85. — (From  a  dried  specimen  in 
University  College  Museum.) 


comparatively  recently  commenced.  Such  a  case,  among  many  others,  I  have  had 
occasion  to  dissect  cai^efully  within  the  last  few  weeks.  It  is  represented  in  fig.  84, 
taken  from  a  photograph  of  the  preparation  in  a  fresh  state  (see  also  '  Path.  Soc. 
Trans.'  1882). — I  may  mention  that  this  is  a  comparatively  rare  specimen,  in  one 
respect  particularly — i.e.  it  shows  a  distinctly  isolated  focus  of  cai-ies  starting  on  the 
posterio?-  aspect  of  a  vertebral  body,  the  anterior  and  other  parts  of  which  are  perfectly 
sound.  The  same  condition  of  things  due  to  syphilitic  disease  of  the  spine  will  be 
alluded  to  presently.  This  could  not  possibly  have  been  the  result  of  injury,  as  one 
is  unable  to  suppose  the  back  of  a  vertebral  body  being  injured  while  the  front  was 
intact. — In  these  cases,  the  first  thing  noticed  is  a  hyperaemia  of  and  adjacent  to  the 
lines  of  growth  of  the  body  of  the  bone,  i.e.  just  under  its  periosteum  and  encrusting 
cartilage.  This  hypersemia  is  in  character  hardly  more  than  passive.  Indeed  in  young 
bones  it  is  here,  as  elsewhere,  hard  to  say  positively  in  any  given  case,  when  examined 

early,  where  '  the  physiological '  ends  and  '  the 
pathological '  begins.     A  little  later  on,  how- 
ever,   an    abnormal    amount    of  young,    soft 
granulation-tissue  is  found  at  the  points  indi- 
cated.     At  the  periphery  of  the  body — e.g. 
under  the  anterior,  and  possibly,  as  in  the 
case  just  alluded  to,  the  posterior  common 
ligament  (fig.  84,  p.  402)  or  again  underneath 
the  encrusting  cartilage — this  will  eventually 
form  a  soft  bed,  pressing  against   the  bone 
substance,  and  increasing  at  the  expense  of 
the  latter,   bosses  of  granulation-tissue  pro- 
jecting into  the  body,  here  and  there,  and 
forming  pits  in  it  (fig.  85).     The  bone  proper, 
however,    has    not    been    quiescent   all    this 
time ;  its  medullary  substance  has  begun  to 
participate  in  the  process,  and  has  furnished 
part  of  the  granulation- tissue.       To   put   it 
briefly,  inflammatory  hyperplasia  has  caused 
the    medulla    to    increase    at  the  expense  of 
the  osseous  trabeculse  enclosing  it,  which  it 
absorbs  by  virtue  of  the  vital  action    of  its 
cells,  aided  by  that  of  the  bone  corpuscles. 
In    short,    the    structure    is    now    invaded 
by  a   slowly    advancing,    rarefying   osteitis, 
or,  as  it  is  also  well  called,  an  osteo-myelitis 
granulosa.      That  such  a  process  may  com- 
mence in  the  deeper  parts  of  the  bone  occa- 
sionally,  and  spread  outwards,  appears  pro- 
bable ;  but  that  the  course  of  the  disease  from 
the  periphery  towards  the  centre,  as  just  described,  is  the  rule  we  are  taught  both 
by  experience  and  analogy.     With   the  changes  just  described,  there  may  or  may 
not  be  suppuration.     In  the  latter  case,  the  condition  was  often  spoken  of  by  earlier 
writers  as  caries  sicca  or  fungosa,  but  is  perhaps  now  better  described  histologically 
as  rarefying  osteitis  or  osteo-myelitis  granulosa.     Here  the  whole  of  the  body  of 
one  or  more  vertebrae  may  become  slowly  converted  into  a  soft  mass  of  granulation- 
tissue  or  inflamed  medulla,  with  patches  of  caseation  scattei-ed  through  it,  hardly  a 
trace  of  osseous   substance  remaining ;  and  yet  all  this  withoiit  any  pus-formation. 
What  is  now   to  become   of  this  lowly-organised   substance,   short  of  its  breaking 
down  into  a  puriform  fluid,  depends  upon  a  variety  of  circumstances.    If  the  marked 
dyscrasia  usually  accompanying  the  local  condition  be  early  ameliorated  or  recovered 
from,  a  more  or  less  complete  restitutio  ad  integriim  may  result.     The  cells  increase 
in  vitality,  the  soft  mass  becomes  organised,  and,  to  be  brief,  goes  through  analo- 
gous changes  to  those  observed  in  '  callus '  in  the  repair  of  fracture,  until  the    body 


Illnstiates  the  effoctb  of  oiti  nil  j  ni/ln.\<i 
of  thestiumoubfoim  acting:  upon  tliefront  of  the 
bodies  of  tlie  vertebrEe,  and  leaving  the  luter- 
vertebi-al  disks  intact.  The  latter  are  dried  and 
shrunken  in  the  specimen,  but  normal.  The  '  pit- 
ting '  by  pressure  of  bosses  of  granulation-tissue 
is  well  seen  hollowing  out  tlie  bodies,  and  starting 
underneatli  the  anterior  common  ligament.  The 
sarfa,ce  behind  {a,  a)  is  made  by  a  saw-cut  re- 
moving the  transverse  processes. 
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of  the  vertebra  is  again  built  up  with  true  bone-tissue.  But  such  a  favourable  course 
of  things  is  very  rare.  It  should  be  borne  in  mind,  however,  as  the  type  of  the 
healing  jDrocess  in  this  part  which  we  ai'e  to  aim  at  favouring  by  all  known  means. 

Again,  if  the  dyscrasia  persist  or  increase,  those  parts  of  the  mass  most  remote 
from  active  vascular  supply  undergo  a  change  commonly  spoken  of  as  a  loss  of 
vitaKty,  with  consequent  fatty  degeneration,  the  result  being  the  production  of  a 
caseous  material  at  one  spot  or  other.  The  mode  of  production  of  this  material, 
however,  is  otherwise  explained  by  competent  pathologists,  as  we  shall  see  pi'esently. 
But,  however  formed,  it  may  even  now,  under  improved  conditions  of  health,  become 
absorbed  to  a  great  extent,  the  residue  lying  inert  as  a  cheesy  or  cretaceous  nodule  in 
the  midst  of  the  recovered  tissue.  But  with  mcrease  of  ill  health  the  process  advances, 
the  caseating  change  affects  a  larger  and  larger  area,  its  products  become  more  and 
more  liquid,  until  eventually  what  is  known  as  a  cheesy  abscess  is  the  result — all  this 
with  little  or  no  sensible  disturbance  of  the  temperature  of  the  part. 

Now  if  the  process  should  have  involved  most  or  all  of  the  body  of  a  vertebra, 
the  support  to  the  spine  anteriorly  is  consequently  removed,  and  the  bone  above  sinks 
down  more  or  less  upon  the  subjacent  one.  This  movement  is  not  of  course  sudden, 
but  gradual,  as  the  softening  process  advances,  being  most  rapid  if  the  patient  have 
kept  the  upright  position.  While  recumbent,  the  weight  above  having  been  taken 
off  the  affected  spot,  there  may  be  little  or  no  falling  together.  But  when  there  is, 
rubbing  and  pressure  of  the  diseased  surfaces  are  jji'oduced,  with  consequent  irrita- 
tion, leading  at  last  to  hypersemia,  rise  of  temperature,  and  free  formation  of  true 
pus.  But,  although  the  modes  of  origin  of  the  caseous  abscess  and  this  latter  fluid 
are  primarily  different,  the  two  processes  are  usually  associated  in  all  but  the  very 
earliest  disease.  The  subsequent  behaviour  of  the  resulting  collections  will  be  noticed 
lower  down. 

We  turn  now  to  the  consideration  of  the  (etiology  of  vertebral  caiies,  a  point 
upon  which  considerable  difference  of  opinion  still  exists.  The  view  hitherto  com- 
monly adopted  in  this  country  in  regard  to  its  causation  may  be  bi^iefly  stated  as 
follows  :  That  it  occurs  only  among  particularly  weakly  children  as  a  consequence  of 
some  violence  to  the  column,  whether  by  hyper-extension  or  flexion,  by  direct  blow, 
or  by  a  combination  of  any  or  all  of  these.  Others,  going  a  step  farther,  describe  this 
weakliness  as  a  distinct  dyscrasia,  characterised  by  low  vitality  of  all  the  tissues,  and 
a  special  liability  to  sluggish  inflammation,  a  condition  spoken  of  commonly,  though 
vaguely,  as  the  strumous  or  scrofulous  diathesis.  Here  the  violence,  be  it  bruise  or 
strain  as  the  exciting  cause  is  supposed  to  be  followed  by  hypersemia,  gradually 
developing  into  a  i-arefying  osteitis,  with  all  its  changes  as  described  above.  There  is 
a  great  difficulty,  however,  in  many  cases  in  establishing  the  fact  of  any  violence 
having  occurred  to  the  spine,  and  often  where  the  disease  is  well  marked  it  is  beyond 
doubt  distinctly  negatived.  This  is  one  of  the  grounds  upon  which  the  theory  of 
the  origin  of  the  disease  in  a  specific  poisonous  irritant  is  favoured,  a  theory 
much  more  in  vogue  upon  the  Continent  than  in  England.  The  exponents  of  this 
view  (to  state  it  briefly)  regard  scrofula  as  a  definite  septic  disease,  characterised  by 
proneness  to  low  inflammation  of  the  growing  tissues  of  the  body,  the  result  of  irri- 
tants introduced  into  the  body  from  without,  and  circulating  in  the  blood.  These 
irritants  are  nothing  less,  it  is  believed,  than  micrococci  or  microbia  (to  use  the  more 
general  term  of  Pasteur)  which  have  gained  access  to  the  body  during  some  of  those 
inflammatory  conditions  of  the  skin  or  mucous  membrane  so  common  in  early  life. 
These  organisms,  taken  up  by  the  lymph  radicles  in  the  first  instance,  are  for  the  most 
part  sti-ained  off,  as  it  were,  in  the  nearest  lymphatic  glands.  It  is  by  their  aggre- 
gation and  multiplication  here  that  those  cheesy  masses  so  frequently  found  in  glands, 
e.g.  of  the  neck  are  supposed  to  be  formed  (Billroth).  These  caseous  masses,  then, 
ai-e  no  longer  regarded  by  pathologists  holding  this  view  as  products  of  inflammation 
wnth  secondary  fatty  degeneration,  as  first  described  by  Virchow,  but  simply  as  colo- 
nies of  microbia.  They  may,  and  usually  do,  eventually  produce  an  inflammatory 
condition  around  them,  but  the  material  of  which  they  are  composed  differs  chemi- 
cally and  microscopically  from  the  products  of  inflammation.     Many  of  the  microbia. 
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however,  are  sujiposed  to  escape  tlie  straining  iiction  of  the  glands,  and  thus  gain 
admission  to  the  general  circulation.  Arriving  thus  with  the  blood  in  the  capillaries 
of  the  growing  tissues,  they  not  only  interfere  by  blockage  with  the  vitality  of  the 
latter,  but  act  as  direct  irritants,  producing  either  chronic  congestion  or  (if  aggre- 
gated in  large  numbers)  actual  so-called  cheesy  deposits.  These  may  then  induce 
inflammation  around  them,  and  themselves  soften,  leading  to  those  ultimate  results 
already  mentioned.  This  aggregation  of  micrococci  is  held  to  be  particularly 
favoured  in  bone  by  the  arrangement  of  its  vessels  in  wide  lacunse ;  hence  the  fre- 
quency of  strumous  disease  of  bone.  It  is  further  held  that  this  scrofulous  material 
may  produce  what  is  spoken  of  as  true  tubercle.  Particles  of  the  so-called  cheesy 
deposits  may  be  thrown  oft'  into  the  circulation,  and  be  carried  into  some  of  the  capil- 
laries at  a  distance.  Here  they  give  rise  to  irritation  and  exudation  of  white  cor- 
puscles, which  form  around  them  soft  miliary  granulations,  to  which  the  name  of 
'  tubercles '  is  given.  This  infection  may  either  be  a  local  one,  the  tubercles  being 
formed  close  to  the  oiiginal  focus  of  disease,  or  general,  the  characteristic  deposit 
taking  place  at  a  distance,  e.g.  brain,  lungs,  or  other  organs.  Kcester'  appears  to 
have  been  the  first  to  draw  attention  to  the  frequent  presence  of  these  small  bodies 
among  the  granulations  of  proliferating  synovitis ;  their  existence  in  bone  is  more 
difficult  to  demonstrate. 

This  theory  regarding  scrofula  and  its  relation  to  tubercle  has,  at  all  events,  the 
merit  of  clearness,  and  explains,  if  true,  many  difficulties,  which  without  it  are 
constantly  recurring  to  the  mind.  Whether  it  is  true  or  not  must  be  decided  by 
further  reseach  ;  but,  meanwhile,  it  is  an  attractive  hypothesis  with  which  most  of 
our  known  clinical  facts  will  be  found  to  harmonise.  One  of  these,  the  occurrence 
of  caries  in  bone,  without  any  injui-y  to  account  for  it,  has  been  already  alluded  to. 
That  this  may  take  place  there  can  be  little  doubt.  I  myself  have  none  from  facts 
which  I  have  observed  ;  one  of  which  apjDears  particularly  worth  mentioning  here.  I 
have  found,  namely,  a  patch  of  caseating  caries  the  size  of  a  sixpence  under  the  dura 
mater  of  the  anterior  fossa  of  the  skull,  close  to  the  tip  of  the  lesser  wing  of  the 
sphenoid.  This  was  in  the  case  of  a  boy  who  died  at  University  College  Hospital 
with  the  most  extensive  caries  of  the  spine  I  have  ever  seen.  Again  in  (fig.  84,  p.  402) 
a  focus  of  disease  about  the  size  of  a  pea  will  be  seen  quite  isolated  on  the  posterior 
surface  of  the  body  of  a  vertebra.  It  is  difficult  to  imagine  any  injury  specially  affect- 
ing this  spot  alone,  and  not  the  rest  of  the  corresponding  body,  especially  in  a  very 
young  child  like  this.  Another  point  telling  in  the  same  direction  is  the  well-known 
frequency  of  general  tuberculosis  in  those  who  have  long  had  local  deposits  of 
strumous  caseation. 

For  my  own  part,  in  studjdng  disease  of  the  spine,  I  have  formed  the  conclusion 
that  it  is  in  some  cases,  especially  among  adults,  doubtless  of  simple  traumatic  origin, 
without  any  particular  diathesis  to  help,  but  that  in  others,  notably  children,  there 
may  be  no  injury  to  account  for  the  condition,  and  that  here  we  are  driven  to  the 
theory  of  struma  or  tubercle.  The  conception  of  the  latter  as  specific  diseases  in  the 
sense  just  described,  and  of  their  mutual  relations  to  one  another,  appears  to  me 
moreover  most  valuable  from  many  points  of  view,  even  if  it  be  no  more  at  present 
than  an  hypothesis. 

Turning  now  to  the  secondary  changes  produced  in  the  spine  by  the  local  disease 
just  considered,  the  very  frequent,  but  for  the  future  not  inevitable,  deformity  must 
first  be  noticed.  This  is  the  well-known  angular  projection  backwards  of  the  spinous 
processes  corresponding  to  the  diseased  bodies.  The  latter,  softened  by  rarefying 
osteitis,  as  described  in  pp.  404,  405,  fail  to  support  tliose  above  them,  which,  under 
the  weight  of  the  trunk  aided  by  the  action  of  the  abdominal  muscles,  consequently 
approach  the  next  soundest  bone  below  that  affected.  This,  of  course,  j^roduces  a 
curve  forward  of  the  spine,  with  corresponding  projection  of  the  posterior  processes. 
To  this  is  sometimes  added  a  slight  lateral  curve  (but  only  in  the  lower  dorsal  and 
lumbar  region)  if  the  disease  have  involved  one  side  of  the  bone  more  than  another ; 
this  may  even  be  marked  if  one  of  the  articular  processes  be  implicated,  but  it  is  rare. 
^  Hueter,  Gelenlxkranhheiten,  2nd  edii.  1876,  p.  134. 
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But  this  is  not  all.  The  abrupt  curve  in  the  column  now  existing  would  bring  that 
part  of  the  trunk  above  it  quite  out  of  the  perpendicular,  and  the  centre  of  gravity 
of  the  body  would  lie  much  in  front  of  its  base  of  support,  if  no  compensation  in 
balance  took  place ;  moreover,  the  face  would  look  downwards  instead  of  forwards. 
To  obviate  both  these  faults,  the  patient  involuntarily  produces  what  is  known  as 
the  '  compensatory  curve '  in  those  parts  of  the  spine  which  are  still  unaffected. 
Thus,  if  the  angular  curvature  be  produced  in  the  lower  dorsal  region,  the  patient 
involuntarily  increases  the  normal  lumbar  curve,  and  so  throws  the  upper  part  of 
the  trunk  backwards,  and  thus  more  over  the  base  of  support.  At  the  same  time  the 
cervical  curve  is  increased,  and  the  concavity  forwards  of  the  upper  doi'sal  region 
obliterated,  if  not  converted  into  a  concavity  backwards,  continuous  with  that  of  the 
neck.    The  head  and  shoulders  are  also  thus  brought  into  the  perpendicular.    Fig.  86 


Fig.  86. 


Fig.  87. 


A,  B,  spine  in  profile ;  c,  seat  of  disease  ;  c,  d, 
upper  poixion  fallen  forward  ;  d'  d"  d"'  d'*',  upper 
portion  both  elevated  and  carried  back  to  the 
line  of  the  centre  of  gravity ;  e,  apex  of  angle 
moved  backward. 


The  figivre,  copied  from  a  photograph,  shows  the 
appearances  commonly  presented  in  a  case  of 
angular  deformity  from  spinal  disease.  The 
patient,  a  ^delicate  girl,  fourteen  years  of  age, 
had  become  deformed  to  the  extent  seen  in  the 
drawing,  shortly  before  her  admission  into  the 
hospital.  She  had  been  generally  able  to  go 
about  and  attend  school,  duriiig  the  progress  of 
the  deformity.  Lattei'l}',  she  failed  in  her  power 
of  walking.  But  it  was  ascertained  by  frequent 
observation  that  this  defect  did  not  proceed  from 
paraplegia ;  but  only  fi'om  inability  to  balance 
herself  in  the  newly-deformed  condition  of  the 
upper  region  of  her  body.  She  became  strong  on 
her  hmbs,  after  a  short  stay  in  the  hospital. 


is  intended  to  represent  this  whole  process  diagrammatically,  from  the  production  of 
the  angle  to  the  establishment  of  the  erect  position  of  the  deformed  body.  It  must 
be  remembered,  however,  that  the  process  of  deformation  and  that  of  compensation  go 
on  2)ari  passu,  and  not  at  different  times  ;  also  that  the  position  of  the  compensatory 
curve  differs  with  the  situation  of  the  disease.  In  fig.  87  it  is  seen  in  the  lower 
dorsal  region,  the  angular  deformity  being  seated  above. 

Our  great  aim,  however,  in  the  future  must  be  to  recognise  the  affection  before 
any  deformity  has  been  produced.  For  it  must  be  remembered,  too,  that  osteo-myelitis 
granulosa  may  be  present  to  a  considerable  extent,  and  yet  no  angular  curvature 
exist.  Thus  we  may  find,  after  death,  the  front  of  one  or  more  vertebral  bodies 
eroded,  pitted,  and  covered  with  soft  granulation-tissue  (fig.  85),  or  perhaps  an 
extensive  collection  of  pus,  and  yet  the  continuity  of  the  column  in  no  way  affected. 

Such  cases  must  be  borne  in  mind  as  explaining  possible  spinal  abscesses  where 
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Fig.  88. 


no  deformitj  exists.  But  between  them  and  others  where  one  or  more  bodies  are 
completely  destroyed  (fig.  88)  there  is  every  possible  gradation  until,  in  place  of 
erosion  of  the  front  of  several  bones,  as  described,  we  may  find  total  destruction 
of  perhaps  six  or  eight  vertebral  bodies,  and  a  consequent  bend  in  the  spine  to  the 
extent  even  of  a  right  angle. 

Now  it  may  be  taken  as  generally  true  that,  wherever  there  is  much  deformity, 
there  is  sure  to  be  an  abscess  somewhere,  large  or  small.  Whatever  be  the  nature 
of  the  initial  lesion,  the  destruction  of  tissue,  increased  mobility,  and  consequent 
irritation  are  almost  certain  to  lead  to  the  formation  of  pus.  But  it  does  not  follow 
that  this  abscess  shall  point  externally  at  once.    It  may  not  do  so  for  a  long  time,  or 

even  not  at  all,  being  absorbable 
under  a  return  of  the  part  to 
favourable  conditions  for  healing. 
Again,  it  may  reform  long  after 
the  part  has  consolidated,  if  the 
patient  get  into  bad  health,  or 
meet  with  any  slight  overstrain 
of  the  diseased  part.  A  know- 
ledge of  these  points  is  necessary 
for  proper  treatment  in  difierent 
cases.  The  direction  in  which 
these  abscesses  enlarge  and  even- 
tually point  will  of  course  depend 
upon  the  position  of  the  carious 
focus,  and  will  therefore  be  con- 
sidered later  on  in  relation  to  cer- 
vical, dorsal,  and  lumbar  caries. 

The  state  of  the  spinal  cord 
during  the  changes  we  have  been 
considering  now  claims  atten- 
tion. As  a  matter  of  experience, 
its  functions  are  ultimately  but 
little  interfered  with  in  the  ma- 
jority of  cases  of  the  kind.  As 
far  as  the  mere  shape  of  the 
column  is  concerned,  this  is  only 
what  we  might  expect  when  we 
come  to  examine  into  the  me- 
chanism of  the  change.  When 
the  canal  is  bent  upon  itself,  in  a 
case  of  caries,  it  is  not  a  question 
of  an  abrupt  '  buckling,'  at  one 
spot,  such  as  is  produced  when  a 
piece  of  tin  tubing  is  forcibly  bent. 
In  such  a  case  the  '  buckling  in  ' 
of  the  anterior  wall  towards  the 
posterior  would  inevitably  com- 
press the  cord.  But  here  there 
is  a  loss  of  substance  in  the  ante- 
rior wall  of  the  canal,  and  when, 
as  a  consequence,  the  column  falls  forwards,  the  lumen  of  the  tube  is,  if  anything,  larger 
than  normal  at  the  affected  spot.  Again,  the  shortening  of  the  canal  tends  to  relax 
the  cord,  and  thus  admits  of  its  accommodating  itself  the  more  easily  to  its  altered 
conditions.  It  is  a  remarkable  fact,  too,  that,  although  one  or  more  of  the  bodies 
may  be  totally  destroyed,  injury  to  the  cord  from  actual  dislocation  is  very  rare.  This 
is  perhaps  best  explained  by  the  gradual  welding  together  of  the  parts  by  plastic 
matter  eff'used  around  the  carious  spot,  which  usually  takes  place.  Again,  all  care 
is  taken  by  the  patient  himself  to  shield  the  part  from  every  movement  or  violence, 


The  patient  from  ■whom  the  specimen  represented  in  tlie  figure  was 
removed  was  a  blacksmith,  twenty-eight  years  of  age,  and  was 
'  admitted  into  the  hospital  for  a  psoas  abscess,  about  the  size  of  a 
large  orange,  situated  in  the  left  groLu.  He  had  an  abrupt  angular 
deformity  in  the  back,  with  protuberance  of  the  sternum  ;  and  Ids 
muscles,  particularly  those  of  the  upper  extremities,  were  largely 
developed.  The  deformity  had  taken  place  when  he  was  fourteen 
years  of  age  ;  and  it  had  not  increased  since.  His  father  being  a 
blacksmith,  he  had  been  early  put  to  the  same  work,  and  had 
continued  uninterruptedly  at  it  tUl  three  weeks  before  his  admis- 
sion, when  he  first  noticed  the  swelling  in  the  groin.  On  the 
abscess  being  tapped,  a  straw-coloured  fluid  was  discharged  ;  the 
opening  did  not  heal ;  ordinary  pus  continued  to  flow  ;  and  he 
died  exhausted  -Rith  hectic  fever.  It  will  be  remarked  in  the 
figure,  that  the  posterior  arches  and  articular  processes  of  the 
vertehrai,  at  the  seat  of  disease,  have  been  firmly  united  together 
!)}•  bone.  It  may  also  be  noticed  that  an  intervertebral  disk  has 
been  left  untouched,  while  the  bones  above  and  below  it  are 
extensively  destroyed. 
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and  this  being  so,  the  other  articulating  portions  of  the  bone  are  adequate  to  the 
lessened  call  made  upon  the  strength  of  the  part.  Nerve  symptoms  are,  however, 
observed  from  time  to  time  with  vertebral  caries,  and  due  to  a  variety  of  causes. 
They  may  be  produced,  it  must  be  remembered,  as  well  by  altered  conditions  around 
and  about  the  nerve-trunks  leaving  the  cord  as  by  damage  to  the  latter  itself. 
Thus  many  affections  between  complete  paraplegia  and  slight  loss  of  power  or 
numbness  in  part  of  a  limb  are  met  with.  The  factors  in  the  production  of  these 
nerve  affections  will  probably  be  one  or  other  of  the  following  : — (1)  The  soft  debris 
of  advanced  osteo-myelitis  granulosa  may  be  squeezed  backwards  against  the  posterior 
common  ligament  now  relaxed  {fig.  84,  p.  402),  and  press  it  against  the  cord  as  the 
spine  falls  forwards,  and  the  sound  bone  above  closes  down  upon  the  diseased  mass. 
(2)  The  same  kind  of  pressure  may  similarly  be  exerted  upon  the  nerve  trunks  as 
they  pass  through  the  intervertebral  foramina,  or  after,  and  without  affecting  the 
cord.  (3)  The  proximity  of  the  focus  of  disease  to  either  the  cord  or  nerves  may 
produce  sufficient  congestion  or  inflammatory  effusion  of  serum  about  them  to  inter- 
fere with  their  functions  by  simple  j)ressure.  (4)  In  the  same  way,  actual  inflam- 
mation of  these  nervous  structures  may  be  produced,  and  go  through  any  or  all  its 
stages,  even  to  complete  disorganisation,  which  is,  however,  rare.  (5)  Finally,  an 
incautious  movement  of  the  spine  may  rupture  an  engorged  vessel  in  the  congested 
part,  producing  extravasation  of  blood  and  immediate  compression  of  the  nervous 
structures. 

The  diagnosis  of  these  causes  of  nerve  symptoms,  one  from  the  other,  is  often 
attended  with  considerable  difficulty,  bu.t  must  nevertheless  be  studied,  as  upon  its 
coiTectness  depends,  in  many  cases,  the  suitability  of  our  treatment  of  the  carious 
spine.    Only  the  more  general  grounds  for  diagnosis  will  be  alluded  to  here,  however. 

The^rs^  cause  mentioned  is,  perhaps,  not  difficult  to  recognise.  The  symptoms 
are  possibly  only  present  if  the  patient  is  in  the  erect  position,  or  are  worse  at  such 
times.  There  is  probably  no  pain  in  the  limbs.  If  the  diseased  part  be  relieved  of 
the  weight  of  the  body  above  it  by  lifting  the  latter,  the  pressure  on  the  soft  debris 
is  removed  at  once,  and  the  nervous  symptoms  disappear.  This  I  have  seen  in 
patients  with  marked  deformity,  and  inability  to  support  themselves  on  their  legs, 
when  it  has  been  necessary  to  partially  suspend  them  for  the  application  of  a  plaster 
corset.  During,  and  after  this,  they  have  been  quite  relieved,  and  the  relief  has  been 
complete,  as  long  as  the  spine  has  been  supported. 

The  second  cause  is  diagnosed  upon  the  same  grounds,  and  by  the  limitation  of 
the  defective  power  to  one  or  more  nerves.  These  troubles  are  often  met  with  in  the 
arms  with  cervical  caries. 

The  third  cause  is  not  easy  of  positive  diagnosis.  But  here  the  symptoms  will 
probably  have  set  in  rapidly  after  some  exposure  either  to  chill,  exposure,  or  slight 
injury,  in  one  who,  though  affected  for  some  time  with  angular  deformity,  has  up  to 
that  time  shown  no  symptoms.  There  will  be  no  sudden  increase  of  the  deformity 
or  of  pain  on  pressure,  no  pain  or  twitching  in  the  parts  whose  nerve  supply  is 
affected ;  probably  no  rise  of  temperature. 

With  the  fourth  cause  the  symptoms  are  generally  marked ;  the  most  important 
being  as  follows  :  pain  at  the  diseased  region  of  the  spine,  increased  by  movement  or 
jarring  of  the  part,  and  radiating  along  the  course  of  the  nerves  given  off  here ; 
hypersesthesia  at  the  peripheral  distribution  of  the  latter ;  twitchings  of  the  mviscles 
are  also  complained  of  before  loss  of  their  power  in  marked  cases.  The  temperature 
of  the  body  rises  usually,  and  sometimes  to  an  extreme  degree. 

The  Jifth  cause  is  difficult  to  recognise  in  many  cases,  but  may  be  toleraVjly 
apparent  in  others.  The  evidence  is  negative  ;  no  increase  of  pain,  tenderness,  or 
deformity  of  the  spine  is  noticed.  The  loss  of  motion  or  sensation  comes  on  rapidly, 
and  without  being  preceded  by  muscular  twitchings,  pain  along  the  nerves,  or  hyper- 
sesthesia.    The  temperature  is  not  affected. 

As  to  the  varieties  of  nerve  conditions  produced  in  the  ways  just  alluded  to,  they 
have  nothing  further  about  them  of  special  interest  to  the  surgeon,  and  the  detailed 
description  of  the  ultimate  changes  induced  through  them  in  the  cord,  and  their  treat- 
ment in  detail,  must  be  left  to  the  medical  works  devoted  to  this  particular  subject. 
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Having  now  considered  the  aetiology  and  general  course  of  caries  of  the  spine, 
there  remain  for  study  the  diagnosis,  treatment,  and  2^'>'oynosis  of  it  in  the  several 
regions  of  the  column,  in  each  of  which  it  presents  peculiarities.  A  few  words,  first, 
as  to  the  general  indications  for  treatment  of  the  disease,  will  save  I'eiteration  when 
dealing  with  the  three  divisions  separately. 

Our  success  in  the  treatment  of  any  case  of  spinal  caries  will  be  in  proportion 
as  we  secure  early  local  rest  for  the  spot  affected,  and  improve  the  general  nutrition 
and  vitality  of  the  whole  body.  The  mode  of  meeting  the  first  of  these  requirements 
for  each  region  of  the  spine  will  be  dealt  with  in  considering  that  particular  part ;  the 
way  of  encouraging  the  latter  now  requires  brief  notice.  Whether  strumous  disease 
originate  in  injury  or  the  presence  of  microbia  in  the  tissues,  these  bases  of  our  treat- 
ment are  equally  sound.  If  the  latter  theory  be  correct,  there  is  a  constant  struggle, 
so  to  speak,  between  these  lower  organisms  and  the  cells  of  the  human  tissues.  These, 
in  a  state  of  normal  activity,  are  capable  of  resisting  and  overcoming  their  adver- 
saries, but  when  their  own  vital  force  is  lowered  the  reverse  is  the  case. 

It  must  be  remembered,  firstly,  that  in  securing  immunity  from  pain  the  nutrition 
of  the  body  is  indirectly  impi-oved.  Pain  means  '  nerve  wear  and  tear,'  and  this  means 
loss  of  vital  force  affecting  all  the  tissues  ;  it  means  loss  of  sleep  and  appetite,  and 
assimilative  power.  And  it  is  remarkable  how  soon  both  the  desire  for  food  and  the 
capability  of  assimilating  it  increase  when,  by  simple  mechanical  support,  the  pain 
accompanying  spinal  caries  is  relieved.  The  same  relief  may  be  obtained  by  con- 
fining the  patient  to  the  recumbent  position,  and  so  relieving  the  column  of  all  weight. 
And,  in  certain  cases,  especially  with  very  young  children,  no  doubt  such  treatment 
is  the  best  we  can  employ.  But,  as  a  rule,  the  debility  so  induced  by  prolonged  con- 
finement militates  strongly  against  repair,  even  though  the  disease  -cease  to  advance. 
Another  evil,  due  to  tlie  horizontal  position,  is  that  passive  congestion  of  the  struc- 
tures involved  in  the  disease  is  favoured,  unless  the  patient  lie  in  the  prone  position. 
Moreover,  if  there  be  any  pus  present,  it  remains  in  contact  with  the  diseased  focus, 
or  slowly  sinks  through  the  back  muscles,  instead  of  gravitating  away  from  the 
carious  spot,  as  is  the  case  where  the  patient  is  enabled  to  preserve  the  erect  position, 
and  a  psoas  abscess  forms.  This  natural  di'ainage  of  the  affected  spot  is  of  much  im- 
portance. But,  besides  attention  to  these  considerations,  much  remains  to  be  done. 
Fresh  air,  light,  suitable  and  sufficient  food  and  clothing  are  called  for.  One  of  the 
great  advantages  of  the  various  spinal  supports  is  that  it  brings  the  first  two  of  these 
items  within  the  reach  of  almost  all.  The  plaster-of-Pai-is  corset  enables  the  patient 
to  take  quiet  out-door  exercise  on  bright  days,  and  often  to  escape  ill- ventilated  and 
overcrowded  rooms  in  the  case  of  the  poorer  classes.  But  it  is  a  melancholy  fact 
that  we,  whose  hospital  patients  come  from  the  poorer  classes  of  the  metro- 
polis, are  too  often  powerless  to  treat  the  disease,  owing  to  the  lack  of  the  two  other 
common  necessaries  of  life,  suitable  and  sufiicient  food  and  clothing,  if  the  patient  be 
treated,  as  ought  to  be  the  case,  outside  the  hospital.  What  is  wanted  is  increased 
accommodation  in  country  '  Homes  for  the  sick,'  preferably  at  the  seaside,  where  our 
cases  might  be  left  for  months,  and  still  receive  skilled  surgical  care.  The  ideal 
home  for  such  cases  would  be  in  a  pure,  dry  atmosphere,  bright,  but  sheltered,  so  as 
to  admit  of  out-door  exercise  at  all  times  of  the  year.  There  shoiild  be  a  full  supply 
of  light,  nutritious  food,  into  which  fresh,  well-cooked  meat  enters  freely.  Saccharine 
matters  and  the  heavier  fats  would  be  avoided,  as  straining  the  digestive  powers  too 
much.  On  the  other  hand,  certain  of  the  lighter  fats,  especially  if  half-digested,  or 
pancreatised,  should  be  supplied  abundantly,  in  the  form  of  milk,  fresh  butter,  and 
cod-liver  oil. 

As  to  the  drugs  which  have  been  used  internally  in  the  constitutional  treatment 
of  struma  or  tuberculosis,  they  are  numerous.  Those  most  in  use  amongst  surgeons 
are  the  various  preparations  of  iron,  phosphates  of  lime,  iron,  &c.,  but,  above  all, 
iodine,  in  several  combinations.  How  this  latter  exerts  such  a  beneficial  influence 
over  diseases  of  the  strumous  class  is  not  established.  Those  who  believe  in  the 
germ  theory  of  scrofula,  as  given  above,  see  an  easy  explanation  of  the  fact  in  its 
known  power  as  a  germicide.  Some  of  those  who  hold  this  view,  report  favoiu-ably 
also  upon  the  local  hypodermic  injection  of  solutions  of  carbolic  acid,  in  early  cases. 
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into  or  around  the  diseased  spot,  on  the  same  grounds.  This  treatment,  as  described 
by  Prof.  Hueter  (op.  cit.  Th.  iii.  p.  85),  one  of  its  strongest  advocates,  is  carried  out 
for  spinal  disease  as  follows  : — '  The  point  of  an  hypodermic  injection-needle  is  passed 
through  the  thick  muscles  of  the  back,  at  a  point  between  the  transverse  and  sj)inous 
processes  until  the  posterior  periosteal  surface  of  the  lamina  is  reached.'  Then  one 
gramme  of  3  per  cent,  solution  of  carbolic  acid  is  slowly  injected  into  the  tissues 
around  the  bone.  This  is  I'epeated  every  day  for  a  considerable  period.  This  surgeon 
regards  the  effects  of  his  ti'eatment  as  undoubted  even  where,  as  is  the  case  here,  the 
diseased  bone  is  not  actually  reached  with  the  needle ;  this  is  made  up  for,  he  believes, 
by  the  diffusibility  which  carbolic  acid  is  known  to  possess.  The  effects,  however, 
where  the  needle  can  actually  be  thrust  into  the  bone,  as  in  disease  of  the  end  of  the 
femur,  are  said  to  be  more  marked.  What  place  this  measure  is  eventually  to  take 
in  surgical  practice  only  long  and  extended  experience  in  the  future  can  determine. 

As  to  the  use  of  local  antiphlogistics,  such  as  are  employed  in  the  inflammatory 
bone  affections  elsevvhere,  they  are  not  in  favour  at  the  present  day  in  the  treatment 
of  myelitis  granulosa  of  the  vertebrte.  Applications  of  ice,  setons,  blisters,  and  other 
counter-irritants  have  fallen  almost  completely  into  disuse.  This  is  perhaps  to  be 
regretted  in  the  case  of  some  of  the  latter,  where  the  treatment  of  very  recent  osteitis 
is  in  question.  If  recognised  very  early,  we  have  as  good  reason  to  expect  benefit 
hei'e  as  elsewhere  fi'om  free  and  repeated  blisteiing,  or  the  use  of  tlie  actual  cauteiy  at 
either  side  of  the  spine,  provided  always  the  sore  spots  left  do  not  interfere  with 
apparatus  for  the  immobilisation  of  the  column.  Later  on  in  the  disease  this  treat- 
ment could  only  be  hvu'tful. 

We  have  now  to  consider  the  peculiarities  of  strumous  caries  in  the  different 
regions  of  the  spine. 

CERVICAL    REGION. 

In  the  cervical  portion  it  commences  almost  always  in  early  life,  though  it  may 
persist  into  adult  age.^  Here  there  is  usually  no  history  of  injury,  the  affection 
starting  without  any  assigned  cause,  and  progressing  slowly.  The  first  sign  of  the 
disease  noticed  in  the  child  will  be  a  stiff  cautious  gait,  the  head  being  fixed  and 
carried  with  the  rest  of  the  body,  as  the  patient  desix-es  to  look  right  or  left.  This  is 
simply  an  involuntary  act  on  the  part  of  the  patient,  in  order  to  protect  the  inflamed 
part  from  movement,  and  has  no  relation  with  the  fixation,  which  takes  place  later 
from  consolidation  of  plastic  exudation  around  the  focus  of  disease.  At  this  time 
but  little  pain  may  be  complained  of,  so  long  as  the  head  is  steady,  but  any  attempt 
to  active  or  passive  motion  of  the  part  will  produce  much  suffering.  Here,  however, 
the  bodies  of  the  vertebrae  being  so  small,  it  is  not  long  before  they  yield  to  the 
softening  process,  and  the  head  bends  slowly  forwards ;  the  chin  approaches  the  root 
of  the  neck,  and  one  or  more  of  the  spinous  processes  becomes  prominent.  The  latter 
rarely  form  so  sharp  an  angle  here  as  elsewhere,  owing  to  the  fact  that  several 
vertebrae  are  usually  involved  in  this  case.  What  has  been  described  as  compensa- 
tion is  now  noticed.  This  curve,  produced  involuntarily  in  the  healthy  part  of  the 
spine,  to  make  up  for  the  change  of  shape  in  the  diseased  part,  is,  in  this  case,  sitii- 
ated  in  the  dorsal  region,  whose  normal  concavity  forwards  may  be  obliterated,  or 
even  converted  into  a  convexity  to  make  up  for  the  exaggerated  curve  forwards,  now 
present  in  the  cervical  region.  But  for  this  compensation  the  chin  would  rest  upon 
the  neck,  and  the  face  look  downwards.  With  it  the  patient  can  look  fairly  straight 
before  him.  A  patient  with  marked  angular  cui'vature  in  the  neck  presents  a  most 
remarkable  appearance,  when  stripped.  Above,  the  head  is  seen  hyper-extended, 
then  comes  the  deformity,  and  from  it  downwards  one  long  curve  forwards 
of  the  whole  column,  involving  both  dorsal  and  lumbar  regions.  In  the  former 
the  spines  are  seen  sunk  in  between  the  •  shoulder-blades,  which  are  abnormally 
prominent. 

The  next  consequence  of  cervical  caries  noticed  will  probably  be  the  foi-mation  of 
swelling  of  greater  or  less  extent  oA-er  the  seat  of  disease,.      It  may  be  trifling  for  a 

^  Some  anomalous  eases  of  late  origin  of  the  disease  are  referred  to  on  pp.  421e^  seq. 
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long  time,  giving  little  more  than  a  sensation  of  increased  resistance  to  the  finger  on 
palpation,  or  may  rapidly  increase  and  become  doughy  and  brawny.  Sometimes  abscess 
is  the  first  indication  of  mischief  here,  but  rarely  and  only  when  the  osteo-myelitis 
granulosa  is  limited  to  the  anterior  or  lateral  surfaces  of  the  bodies.  In  such  a  case  it  will 
form  a  soft  fluctuating  or  doughy  swelling  on  the  posterior  wall  of  the  pharynx,  which  may 
be  reached  with  the  finger.  This  may,  however,  increase  to  a  size  sufficient  to  produce 
dysphagia,  or  even  dyspnoea,  before  attention  is  drawn  to  it.  But,  as  a  rule,  abscesses 
in  connection  with  cervical  caries  point  in  some  part  of  the  neck,  at  a  distance  often 
considei-ably  below  the  seat  of  origin.  The  most  usual  position  is  in  the  posterior 
triangle  of  the  neck,  in  front  of  the  trapezius,  or  low  down  close  to  the  outer  border 
of  the  cleido-mastoid  muscle.  The  reason  for  this  is  not  far  to  seek,  if  we  remember 
the  direction  of  the  planes  of  the  cervical  fascia,  and  its  sheaths  for  the  muscles  running 
downwards  and  outwards  from  the  neighbourhood  of  the  focus  of  disease  Rarely,  the 
pus  passes  directly  backwards  from  the  latter,  and  points  at  either  side  of  the  ligamen- 
tum  nuchas.  A  doughy  swelKng  precedes  its  actual  appearance  for  some  time,  and 
requires  care  in  diagnosis.  Occasionally,  it  happens  that  the  pus  does  not  point  in  the 
neck  at  all,  but  makes  its  way  into  the  posterior  mediastinum,  sinking,  perhaps,  as  far 
as  the  diaj^hragm.  Here  it  may  burst  into  the  pleura  or  pericardium,  or,  running 
sideways  or  forwards,  open  externally  under  the  border  of  the  ribs.  Again,  it  may 
run  down  outside  the  thorax,  but  under  the  clavicle,  and  burst  externally.  The  chief 
immediate  dangers  of  abscess  from  cervical  caries  are  that  it  may  rapidly  induce  dys- 
pnoea, from  swelling  in  the  pharynx,  or  that  it  may  burst  here,  producing  suffocation 
from  entry  of  the  pus  into  the  air-passages.  And,  even  if  this  immediate  peril  be 
escaped,  the  patient  may  succumb  later  to  broncho-pneumonia,  induced  by  the 
entrance  of  pus  into  the  lung.  Apart  from  these,  the  remote  dangers  are  less  immi- 
nent when  such  an  abscess  opens  within  the  pharynx  than  when  it  bursts  on  the 
surface  of  the  body.  The  probability  of  septic  changes  in  the  latter  case  are  much 
greater.     For  the  general  treatment  of  such  abscesses,  see  p.  417. 

The  diagnosis  of  cervical  caries  is  not  difficult  in  its  later  stages ;  but  it  is  so 
early  in  the  disease,  and  here  mistakes  occasionally  arise.  And  yet,  if  we  are  to  be  of 
real  service  to  this  class  of  patient,  we  must  recognise  their  disease  very  early.  The 
pain  here  causing  restrained  movement  of  the  neck  is  apt  sometimes  to  be  taken  for 
rheumatism,  so  often  present  in  this  part.  It  may  be  distinguished  from  the  latter, 
however,  by  the  fact  that  it  is  constant  and  gnawing,  worse  at  night,  is  aggravated  by 
movements  or  by  pressure  upon  the  top  of  the  head,  and  relieved  by  lifting  the  latter 
upwards,  while  rheumatic  pains  are  worse  in  the  moi'ning,  are  '  catching  '  in  character, 
are  relieved  by  moving  the  part  about  for  a  little,  and  by  friction.  With  caries 
there  will  be  deep-seated  tenderness,  too,  on  pressure,  and  probably  some  swelling 
and  local  rise  of  temperature.  Close  observation  of  the  movements  of  the  head, 
which  produce  suffering,  may  also  help.  Thus  passive  flexion  will  be  more  painful 
in  the  case  of  caries  than  with  rheumatism.  When  an  abscess  has  once  formed,  or 
deformity  or  nerve  symptoms  have  appeared,  there  can  be  but  little  diflBculty  in 
diagnosis,  The  latter  vsiVj  from  slight  aches  or  loss  of  power  in  the  course  of  some 
of  the  cervical  or  brachial  plexus  of  nerves  to  complete  paraplegia.  When  the  head 
is  gently  lifted  and  well  supported,  these  symptoms  disappear  when  observed  early, 
often  on  the  moment,  and  there  are  few  more  interesting  or  remarkable  sights  in 
our  experience  than  to  see  this  take  place. 

The  treatment  of  cervical  spine  disease  taxes  all  our  powers.  Apart  from  the 
general  and  local  measui-es  described  already  (see  p.  410  et  seq.),  the  only  hope  for 
the  patient  lies  in  complete  rest  of  the  part  by  immobilisation.  But  this  is  extremely 
difficult  to  secure,  owing  to  the  natural  mobility  of  the  neck,  with,  in  addition,  pro- 
bable destruction  of  one  or  move  of  the  bodies  of  the  column.  Here,  then,  is  an  extra 
reason  for  recognising  the  disease  at  its  outset,  and  exerting  ourselves  to  the  utmost 
in  its  treatment.  Of  the  many  means  which  have  been  employed  in  the  latter,  only  a 
few  need  be  mentioned.  Confinement  to  the  couch  is  undesirable,  for  reasons  already 
given  (p.  410),  and  except  in  the  case  of  very  young  children,  for  whom  mechanical 
appliances  are  less  suitable,  should  not  be  persisted  in.  Those  appliances,  then, 
whicjh,  by  fixing  the  head  and  relieving  the  diseased  spot  of  its  weight,  enable  the 
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patient  to  obtain  exercise  in  the  vertical  position,  and  fresh  air,  are  designed  on  the 
soundest  principles  of  treatment.  We  have  here  three  more  or  less  stable  parts  to 
work  upon — the  head,  the  shoulders,  and  the  pelvis — and  these  are  variously  utilised 
for  immobilising  the  cervical  spine.  Some  of  the  earlier  contrivances  consisted 
simply  of  a  high  collar  or  stock  of  leather,  gutta-percha,  or  pasteboard,  resting 
below  upon  the  broad  pai-t  of  the  neck,  and  I'eceiving  upon  its  upper  padded  border 
the  whole  weight  of  the  head,  through  the  jaw  and  occiput.  The  latter  is  thus  kept 
from  flexion  and  extension  to  a  considerable  extent.  This  appliance,  however,  has 
manifest  disadvantages,  and  is  not  in  very  much  favour  at  present,  though  some  still 
employ  it.  Professor  Hueter  speaking  highly  of  it.  It  is,  at  all  events,  simple  and 
cheap.  But  those  appliances  which  take  their  base  or  support  from  the  pelvis  are 
generally  regarded  as  the  best.  Of  these,  two  typical  examples  only  need  be  men- 
tioned here.'  One  was  designed  many  years  ago  by  Dr.  F.  Taylor,  of  New  York. 
It  consists  of  a  broad,  well-padded  pelvic-girdle  made  of  ii-on,  from  which  two  steel 
bands  ascend  one  on  either  side  of  the  spinous  processes  as  high  as  the  occipitt ;  here 
they  terminate  in  a  kind  of  crutch,  which  supports  the  latter  and  the  chin,  to  which 
it  can  be  adjusted  by  the  action  of  screw-joints.  These  vertical  rods  are  kept  in  posi- 
tion between  the  shoulders  by  straps  which  pass  over  and  under  the  latter,  and  ai'e 
prevented  from  galling  any  points  of  pressure  by  careful  padding.  This  is  an  ex- 
cellent contrivance,  and  has  done  good  service  in  its  time.  In  Professor  Sayre's 
Plaster  of  Paris  Corset  and  Jury-mast,  however,  we  have  a  much  better  appliance, 
in  so  far  as  it  provides  a  better  support  for  the  head,  and,  while  preventing  flexion, 
allows  at  the  same  time  more  freedom,  as  far  as  rotation  of  the  latter  is  concerned. 
This  movement  takes  place,  of  course,  at  the  upper  joints  of  the  spine,  and  can  be 
free  without  disturbing  the  disease  below,  unless  these  upper  articulations  themselves 
are  affected,  which  is  rare.  Personally,  I  have  no  hesitation  in  giving  the  prefer- 
ence to  this  contrivance  over  all  others,  and  this  in  spite  of  several  disadvantages,  to 
which  all  who  have  had  large  experience  of  its  use  must  be  fully  alive.  Some  of 
these  may  be  mentioned.  In  the  first  place,  great  care  and  considerable  skill  are 
required  in  the  application  of  the  corset ;  for,  Avithout  this,  it  is  not  only  most  irk- 
some in  locomotion,  but  may  cause  serious  embarrassment  to  both  respiration  and 
digestion,  quite  apart  from  the  minor  troubles  of  galling,  even  to  vilceration.  It 
I'equires  to  be  reapplied  every  six  or  eight  weeks  to  avoid  the  same  evils,  especially 
with  growing  children.  Among  the  poorer  classes,  it  often  becomes  infested  with 
vermin,  or  otherwise  very  unclean.  During  its  use,  the  hygiene  of  the  bath  must  be 
foregone.  When  worn  for  a  very  long  time,  I  think  I  have  noticed  that  the  patient 
contracts  a  habit  of  breathing  almost  exclusively  by  the  diaphragm,  owing  to  the 
close  fit  of  the  corset,  and  even  when  this  is  not  tight,  simply  for  the  reason  that  it 
involves  less  exertion  than  that  of  lifting  the  thorax  inside  this  firm  carapace  with 
each  inspiration.  The  consequence  is  an  apparent  wasting  of  the  thoracic  muscles, 
and  arrest  of  development  of  the  whole  chest.  Many  of  these  disadvantages,  how- 
ever, may  be  overcome,  and  of  the  remainder  it  may  be  said  that  they  are  more  than 
counterbalanced  by  the  comfort  and  rest  to  the  diseased  part  given  when  the  corset  is 
well  applied,  and  by  its  lightness  and  cheapness  bringing  it  within  the  reach  of  the 
poorest.     Ill  applied,  however,  I  have  seen  it  most  harmful. 

DORSAL    REGION, 

Turning  now  to  disease  in  the  dorsal  region  of  the  spine,  we  find  it  essentially  the 
same  as  when  occurring  higher  up,  but  modified  here  by  the  existence  of  more 
medullary  tissue  in  the  larger  vertebral  bodies,  and  by  the  greater  weight  to  be 
supported  by  the  column.  As  regards  causation,  a  history  of  injuiy  is  perhaps  more 
frequently  forthcoming  than  in  the  case  of  cervical  disease. 

Here,  too,  a  diagnosis  is  easy  when  the  disease  is  advanced,  but  by  no  means  so 
in  its  eai4ier  stages.  The  first  sign  will  probably  be  a  cautious  gait  and  dislike  to 
exertion,  the  patient  evincing  a  desire  to  lie  down  whenever  possible ;  at  this  time 

^  For  a  more  detailed  accouut  of  them,  aiid  of  those  other  contrivances  used  in  the  treat- 
ment of  the  various  forms  of  spinal  diseases,  the  reader  is  referred  to  Dr.  Little's  article  on 

ORTHOPJiDIC  StJRGERT. 
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there  may  be  a  slight,  but  constant,  pain  at  one  part  of  the  cohimn,  especially  at  night, 
aggravated  by  rotation  or  jar  to  the  spine,  or  on  tapping  the  part  with  the  fingers, 
but  as  yet  no  deformity.  Later  on,  with  increased  dislike  to  exertion,  the  patient  will 
be  observed  involuntarily  to  grasp  any  surrounding  objects  which  might  afford  sup- 
port for  the  upper  part  of  the  body,  and  a  little  later  to  rest  the  hands  upon  his  own 
thighs  with  the  same  object.  The  respiratory  movements  of  the  thorax  will  now 
probably  become  more  or  less  restricted,  in  order  to  reduce  the  play  of  the  ribs 
against  the  affected  spine  as  far  as  possible,  and  to  avoid  extension  of  the  latter  during 
inspiration;  the  breathing  will  consequently  be  chiefly  diaphragmatic.  Other  evidence 
of  this  disease,  when  seated  in  the  lower  dorsal  and  lumbar  vertebra?,  is  frequently  pre- 
sent in  flexion  of  one  or  other  thigh.  This  is  due  to  the  involuntary  contraction  of 
the  psoas  muscle,  whose  insertion  is  involved  in  the  inflammation.  This  is  easy  to 
understand  in  the  case  of  the  lumbar  and  last  dorsal  spine,  but  even  with  disease  of 
those  bones  immediately  above  the  latter  the  same  phenomenon  may  often  be  noticed, 
probably  because  some  of  the  products  of  inflammation  have  made  their  way  down- 
wards as  far  as  the  insertion  of  the  muscle,  but  without  as  yet  forming  any  distinct 
abscess.  The  patient,  in  such  a  case,  will  stand  with  one  thigh  advanced  beyond  the 
other,  and  the  pelvis  drooped  correspondingly  on  the  same  side  ;  there  will  be  slight 
scoliosis  and  the  body  will  be  bent  a  little  forwards.  If  told  to  stand  '  at  attention  ' 
erect,  and  with  the  heels  well  together,  he  can  do  so,  but  Avill  very  soon  reassume  the  old 
position,  if  left  to  himself.  This  irritation  of  the  psoas  is  often  seen  very  early  before 
any  angular  curvature  exists,  and  is  therefore  valuable  evidence.  It  is  the  first  stage 
of  actual  psoitis,  which  is  present  in  almost  every  case  of  mai'ked  caries  of  the  vertebrse 
lower  down.  With  psoitis  proper  the  symptoms  will  be  the  same  as  those  just 
given,  but  more  marked;  there  will  be  greater  flexion  of  the  thigh,  and  the  latter 
will  be  more  fixed  ;  neither  the  patient  nor  surgeon  is  able  to  straighten  it  withovit 
much  pain  being  pi-oduced,  and  attempts  to  bring  down  the  limb  only  result  in  the 
production  of  marked  lordosis,  the  pelvis  rotating  downwards  and  forwards  on  its 
transverse  axis,  and  the  kimbar  spine  following  it  as  the  thigh  comes  down  straight 
(see  Diseases  of  Joints,  fig.  77).  The  position  of  the  thigh  in  both  cases  is  almost 
identical  Avith  that  assumed  by  the  limb  in  early  hip-joint  disease,  and  hence  mistakes 
sometimes  arise,  unless  a  very  careful  examination  of  both  joint  and  spine  be  made. 
Eventually  the  appearance  of  angular  curvature  will,  in  most  cases,  clear  up  the  diag- 
nosis. But  it  should  never  be  forgotten  that  very  marked  disease  of  the  vertebrte 
may  exist  for  a  long  time  without  the  production  of  this  deformity  (see  p.  404),  and 
that  we  must  concentrate  our  attention  upon  such  cases  long  befoi-e  it  does  appear. 
The  curvature  itself  is  not  to  be  treated  in  the  sense  of  removing  it.  Attempts  to 
improve  it,  either  by  suspension  or  other  extension,  are  now  generally  discountenanced. 
Abscess  in  connection  with  dorsal  caries  nearly  always  takes  the  same  course. 
We  find  it  starting  at  the  front  or  sides  of  the  vertebrae,  and  running  downwards 
until  it  reaches  the  psoas  muscle,  on  one  or  both  sides,'  the  direction  of  which  it 
follows  in  a  way  to  be  described  in  dealing  with  lumbar  caries.  Less  frequently  it 
passes  backwai'ds  betw^een  or  external  to  the  transvei'se  processes,  and  opens  on  the 
back.  But  this  is  only  found  in  cases  which  have  been  confined  for  a  long  time  to 
the  recumbent  position,  and  where  the  disease  is  extensive.  Another  ill-effect  of 
confinement  to  the  couch  is  seen  occasionally  when  the  focus  of  disease  is  in  the 
lower  dorsal  region.  As  the  patient  lies,  the  softening  spot  may  be  on  a  higher  level 
than  the  middle  of  the  dorsal  curve.  The  consequence  will  then  be,  as  I  have  seen 
in  more  than  one  case,  that  the  pus,  instead  of  following  the  course  of  the  psoas 
downwards  aw^ay  from  the  spine,  and  in  a  direction  the  least  hurtful  of  any,  gravi- 
tates tow-ards  that  part  of  it  usually  above,  but  now  the  deepest  of  the  dorsal  curve, 
where  it  lies  bathing  the  bone  in  a  most  harmful  way,  until  possibly  it  makes  a 
passage  through  the  dorsal  muscles  or  spreads  under  the  pleura.-     Such  cases  would 

^  Large  psoas  abscesses  on  both  aides  are  not  common ;  when  they  do  occur  they  are 
generally  very  unequal  as  to  size.  The  author,  however,  has  had  to  treat  a  case  in  which 
a  large  psoas  abscess  presented  on  both  sides  below  Poupart's  ligament,  showiDg  no  diflerence 
in  size  or  date  of  appearance. 

^  In  this  way  I  liave  seen  fatal  pleurisy  produced  in  more  than  one  case.  (See  Trans. 
Path.  Soc.  1878,  p.  191.) 
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probably  have  rapidly  developed  psoas  abscesses  if  placed  in  the  upright  position  in  a 
corset,  and  so  the  diseased  part  would  have  been  naturally  drained.  In  those  cases 
in  which  I  have  seen  pus  make  its  way  into  the  pleura,  a  very  considerable  attempt 
had  already  been  made  by  nature  to  limit  its  effusion  by  the  previous  production  of 
adhesion  all  round  the  thinning  spot,  but  this  had  been  inadequate.^  The  treatment 
of  these  abscesses  will  be  considered  later  in  dealing  with  the  question  generally. 

Another  ill  effect  of  extreme  dorsal  caries  may  now  be  briefly  considered  to  which 
attention  has  been  called  of  late  years  by  several  observers,  especially  by  Dr.  Hilton 
Fagge  (see  '  Guy's  Hosp.  Reports,'  1872  ;  also  a  commiinication  by  the  avithor,  '  Path. 
Soc.  Trans.'  1880).  This  is  the  alteration  in  the  direction  and  shape  of  the 
aorta,  produced  when  a  sharp  angle  is  formed  in  the  spine  by  carious  destruction. 
The  vessel  is  so  closely  tied  in  to  the  column  by  the  intercostal  arteries,  that  it  is 
compelled  to  follow  all  the  changes  of  shape  of  the  latter.  Hence  when  abrupt 
kyphosis  exists,  the  aorta  is  sometimes  acutely  flexed  upon  itself  and  an  actual 
'  buckling  in  '  of  its  anterior  wall  takes  place,  such  as  is  produced  in  any  elastic  tube, 
when  bent  sharply.  Here,  too,  the  same  effect  may  be  noticed  in  the  lumen  of  the 
tube — namely,  alteration  in  shape  and  obstruction.  On  vertical  section  of  the  vessel, 
the  anterior  wall  appears  to  form  a  kind  of  spur  reaching  across  the  diameter  of  the 
tube  nearly  to  its  posterior  wall,  or  the  whole  vessel  may  be,  so  to  speak,  wrinkled 
into  coarse  folds.  The  result  of  this  change  is  believed  to  be  in  many  cases  cardiac 
hypertrophy,  with  all  its  consecutive  evils.  In  one  or  two  cases  of  angular  curvature, 
I  have  observed  this  hypertrophy,  but  whether  as  a  consequence  of  change  in  the 
shape  of  the  aorta,  there  was  no  opportunity  of  ascertaining,  the  patients  having 
lived.  In  another  of  my  cases  ('  Path.  Trans.'  vol.  xxxii.)  the  change  in  the  aorta 
was  well  seen,  but  here  there  was  no  cardiac  hypertrophy.  This  may  have  been  due 
to  the  fact  that  the  case  was  not  of  very  long  standing,  the  patient  being  a  child. 
The  point  is  well  worth  further  study  in  a  larger  number  of  cases. 

The  effect  of  the  change  of  shape  of  the  spine  upon  the  form  of  the  thorax  and 
abdomen  generally  finds  expression  in  the  hindrance  to  the  functions  of  the  organs 
contained  in  these  two  cavities.  For,  although  the  latter  do  accommodate  themselves 
to  their  altered  I'elations  by  degrees,  neA^ertheless,  under  the  altered  conditions  as  to 
space  and  pressure,  as  the  thorax  falls  down  upon  the  abdomen,  their  vasculai'  supply 
is  always  more  or  less  deranged,  leading  to  venous  engorgement,  &c.  Hence  patients 
with  marked  angular  deformity  in  the  lower  dorsal  i-egion  are  not  only  cramped  as 
to  the  J)lay  of  inspiration,  which  is  of  that  short  '  grunting '  kind  so  characteristic  of 
the  affection,  but  are  also  observed  often  to  suffer  from  various  digestive  troubles, 
referable  to  passive  engoi-gements  of  the  abdominal  organs. 

The  constitittional  and  loccd  treatment  of  the  bone-lesion  in  dorsal  disease  is 
based  upon  principles  already  considered  (p.  410  et  seq.),  and  which  need  no  farther 
consideration  :  a  few  words  only  remain  regarding  suitable  apparatuses  for  mechanical 
treatment.  What  is  required  of  any  such  is  that  it  shall  transmit  the  weight  of  the 
upper  limbs,  head,  and  thorax  directly  to  the  pelvis,  without  the  interposition  of  the 
affected  spine,  and  at  the  same  time  immobilise  the  latter.  Of  the  numerous  means 
designed  to  this  end,  decided  preference  is  to  be  given  to  Prof.  Sayre's  plaster-of- 
Paris  corset.  But,  after  lai'ge  experience  of  its  use  and  post-mortem  examination  of 
cases  treated  by  it,  which  have  died  from  one  or  other  cause,  I  cannot  but  think  that 
any  endeavour  to  correct  the  deformity  by  suspension  and  application  of  the  jacket  is 
improper  practice.  What  should  be  aimed  at  is  simply  to  extend  the  spine  until  the 
weight  of  parts  above  is  removed  from  the  diseased  spot,  and  any  possible  spasm  of 
muscles  adjacent  to  the  latter  is  counteracted  (as  Prof.  Sayre  believes),  and  to  fix  the 
column  thus  for  long  periods.  If  more  than  this  is  done,  evil  results  may  follow,  and 
I  believe,  from  post-mortem  observation,  have  followed.  It  is  not  that  the  column  at 
the  diseased  spot  is  liable  to  be  torn  or  loosened  by  suspension,  with  damage  to  the 
cord   or  its  meninges,  or  even  to  the  bone- tissue  itself.     This  is  prevented  by  the 

^  Oases,  however,  are  recorded  in  which  adhesion  has  taken  place  between  the  two  layers 
of  pleura  of  sufficient  strength  to  limit  the  extension  of  the  abscess,  so  that  the  latter  has 
made  its  way  into  the  lungs,  and  been  coughed  up,  the  patient  recovering.  See  Shaw, 
2nd  ed. 
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suppoi't  of  the  poweiful  abdominal  and  dorsal  muscles  attached  to  parts  above  and 
below  the  softened  spot,  which  would  always  take  upon  themselves  any  strain  not 
already  borne  by  the  transverse  and  other  ligaments  still  unaffected,  or  even  to  the 
exclusion  of  the  latter  from  any  tension.  The  dangers  which  seem  most  likely  to 
arise  from  ovei'-suspension  are  disturbance  of  the  products  of  the  carious  process,  and 
consequent  increase  of  irritation,  local  and  general ;  also  stretching  of  the  walls  of 
the  small  caseous  abscesses,  so  often  present  in  front  of  the  softened  bone,  this 
stretching  leading  possibly  even  to  rupture  at  one  spot  or  another,  with  pleuritis  or 
other  secondary  dangers.  I  believe  I  have  seen  this  in  a  case  upon  which  it  fell 
to  my  lot  afterwards  to  make  a  post-mortem  examination.  As  compai-ed  with 
Sayre's  corset  jacket,  the  poroplastin  appears  a  veiy  second-rate  appliance,  and 
little  more  than  a  makeshift.  Its  use  has  more  than  anything  originated,  perhaps, 
in  the  desire  to  avoid  the  trouble  and  loss  of  time  incidental  to  the  application 
of  the  plaster- of-Paris  corset  by  the  surgeon  himself.  Taylor's  apparatus, 
too,  although  undoubtedly  useful,  in  so  far  as  it  prevents  the  spine  from  falling 
forward,  comes  short  as  compared  with  the  rigid,  well-moulded  tube  of  plaster  of 
Paris,  in  not  fully  taking  the  weight  off  the  diseased  bones,  and  in  not  preventing 
rotation  at  the  carious  focus,  as  the  latter  does  in  a  great  measure.  None  of  the  other 
numerous  older  appliances  need  be  considered  here  ;  Sayre's  corset  and  some  of  its 
modifications  have  justly  superseded  them.  Personally  I  regard  these  modifications 
as  vinnecessary  as  a  rule,  the  original  form,  if  accurately  fitted  and  kept  clean,  an- 
swering all  the  requirements  I  am  aware  of.  The  use  of  two  undervests,  one  of  which 
may  be  removed  when  worn  or  soiled,  without  cutting  up  the  corset,  and  leaving  the 
other  behind,  is  a  suggestion  which  may  be  found  of  value  when  dealing  with  very 
careless  or  dirty  patients. 

LUMBAR    REGION. 

In  considering  lumbar  caries,  but  little  has  to  be  added  to  what  we  have  already 
studied  in  cervical  and  dorsal  disease.  The  conditions  are,  however,  here  particu- 
larly favourable  to  the  occurrence  of  myelitis  granulosa,  the  medullary  tissue  being 
abundant,  and  the  weight  and  strain  thrown  iipon  each  of  the  vertebrae  very  great. 

Early  diagnosis  is  as  difficult  here  as  elsewhere,  and  equally  important.  The  first 
evidence  of  the  disease  noticed  will  probably  be  inability  to  retain  long  in  the  upright 
position,  or  great  fatigue  in  walking,  with  a  sensation  of  weight  in  the  limbs,  the 
patient  showing  great  listlessness,  dislike  to  exertion,  and  a  desire  to  lie  down.  Some 
pain  and  tenderness  will  probably  be  felt  soon  after,  on  pressure  over  one  or  more  of  the 
vertebrae  behind,  and  in  front  through  the  abdominal  walls,  and  a  little  later  pain  on 
rotating  the  spine.  This  is  usually  most  noticed  when  the  patient  turns  over  in 
bed.  The  next  thing  observed  now  will  in  many  cases  be  irritation  of  the  psoas 
muscle,  with  flexion  of  one  or  both  thighs,  as  already  described  (p.  414).  The  charac- 
teristic gait  will  then  be  assumed,  the  body  being  bent  forwards,  and  the  hands  resting 
upon  the  thighs,  or  involuntarily  seeking  support  from  surrounding  objects.  A  little 
later  the  prominence  of  one  or  more  spinous  processes,  with  great  suffering  on  move- 
ment, will  leave  no  doubt  as  to  the  diagnosis. 

It  is  now  that  abscess  may  be  looked  for,  and  it  may  sometimes  be  easily  recog- 
nised, even  while  still  small,  by  careful  palpation.  If  left  untouched,  it  will  present 
itself  in  one  of  the  following  positions — the  region  of  the  psoas  miiscle,  the  groin, 
the  loin,  or  perinaeum  ;  it  may  even  pass  out  of  the  sciatic  notch,  and  point  in  the 
trochanteric  region,  or  fill  the  hollow  of  the  sacrum,  and  press  upon  or  burst  into 
the  rectum.  In  some  rare  cases  it  spreads  in  all  these  directions  at  once,  as  shown  in  a 
preparation  in  University  College  Museum,  No.  444.  When  the  pus  passes  backwards 
into  the  loin,  it  is  usually  under  the  force  of  gravity,  owing  to  the  patient  having 
been  kept  in  the  recumbent  position  from  the  first,  also  owing  to  the  fact  that  the  pus 
travels  along  in  the  direction  of  least  resistance,  i.e.  along  the  sheath  of  the  psoas.  In 
other  cases  it  spreads  outwards  over  the  front  of  the  quadratus  lumborum,  and  passing 
over  the  crest  of  the  ilium,  forms  a  large  collection  on  its  dorsum.  But  in  by  far 
the  largest  proportion  of  cases  the  products  of  lumbar  caries  sink  in  the  direction  of 
the  psoas   muscle,  where  i>atients  have   kept  their  feet  for  any   considerable  time 
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after  they  commence  to  foi'm;  this  is  also  true  of  the  lower  dorsal  region.  Arrived 
within  the  psoas  sheath,  the  pus  may  form  there  a  very  large  collection,  or  rapidly  sink 
farther,  reaching  the  thigh  under  Poupart's  ligament  or  more  rarely  pointing  above  the 
latter  :  in  extreme  cases  it  may  even  travel  as  far  as  the  knee  or  ankle.  Sometimes,  but 
rarely,  the  pus  finds  its  way  from  the  psoas  sheath  into  the  inguinal  canal,  where  it 
may  simulate  hernia.^  Instances  again  are  met  in  which,  in  travelling  downwards, 
the  pus  does  not  follow  the  psoas  far,  but  sinking  over  the  brim  of  the  true  pelvis, 
forms  a  collection  in  the  hollow  of  the  sacrum,  which  may  eventually  burst  into  the 
small  intestine,  rectum,  or  bladder  (see  Shaw,  loc.  cit.)  or  thi-ough  the  perinteum. 
Again,  on  entering  the  pelvis  the  fluid,  in  other  cases,  will  turn  outwards  through 
the  sciatic  notch,  and  I'unning  along  the  small  rotator  muscles,  point  in  the  neighbour- 
hood of  the  trochanter.  Here,  if  the  collection  be  small,  difficulties  in  diagnosis  may 
arise,  and  it  may  be  mistaken  for  a  suppurating  bursa  over  the  trochanter.  One 
particularly  interesting  case  of  this  nature  occurred  in  the  author's  practice.  A  man 
rapidly  developed  dorsal  caries,  and  shortly  afterwards  became  paraplegic.  At  the 
end  of  thi'ee  months  spent  in  bed  an  abscess  formed  behind  the  right  trochanter 
and  burst,  discharging  a  large  quantity  of  pus  and  some  fragments  of  bone.  Soon 
after  this  the  paraplegia  disappeared,  and  when  I  last  saw  him  he  was  walking  about 
the  picture  of  health  but  for  the  angular  cui-vature. 

The  special  management  of  these  and  the  other  spinal  abscesses  is  considered 
below. 

The  treatmient  of  the  bone-lesion  in  lumbar  caries  requires  no  particular  descrip- 
tion now  (see  pp.  410,  411).  It  need  only  be  remarked  that,  if  the  conditions  here  are 
very  favourable  to  the  occurrence  of  osteo-myelitis  granulosa,  for  reasons  given  pp.  401 
and  403,  the  disease  is  yet  easier  to  treat  mechanically  in  the  lumbar  region  than  higher 
up.  Whatever  appliance  is  used,  there  is  more  surface  above  the  seat  of  disease  to  be 
grasped  by  it  than  in  the  dorsal  or  cervical  affections,  and  consequently  the  inflamed 
part  can  be  better  fixed,  A  patient  with  a  carefully-fitted  plaster  corset  is  well  able 
to  walk  about  and  enjoy  exei'cise  in  manj''  cases,  and  far  more  so  than  where  the 
disease  is  dorsal,  though  the  coi-set  be  equally  well  applied,  and  the  superincumbent 
weight  upon  the  affected  bone  be  far  less.  Another  point  may  be  noticed — namely, 
that  it  is  not  necessary  to  carry  the  plaster  jacket  quite  so  high  here  as  for  dorsal 
disease.  Provided  it  be  accurately  and  firmly  planted  upon  the  pelvis,  it  need  not 
rise  quite  to  the  axilla.  Again,  it  should  be  remembered  that,  in  the  opinion  of 
many  surgeons,  of  whom  I  confess  myself  one,  this  corset  is  unsuitable  for  infants 
and  very  young  children.  With  them  the  pelvis  is  as  yet  so  slightly  developed,  that 
there  is  no  marked  bony  outline  to  be  grasped  by  the  lower  border  of  the  appliance, 
whereby  the  upper  pai-t  of  the  body  could  be  steadied,  while  the  latter  itself  can 
change  shape  in  many  directions,  owing  to  the  great  mobility  of  the  infant  spine. 
The  pelvis  consequently  slips  about  inside  such  a  carapace  easily,  and  its  only  hold  is 
upon  the  thorax,  and  that  but  an  imperfect  one.  There  are  other  reasons  too  why  it  is 
less  applicable  here  than  at  a  later  age,  such  as  the  difficulty  of  keeping  it  dry,  the 
liability  there  is  of  chafing  the  delicate  skin  of  infancy,  and  the  embarrassment, 
however  sUght,  to  the  movements  of  respiration,  which  would  be  much  more  serious 
at  this  age  than  later,  for  obvious  reasons.  These  conclusions  are  borne  out  by  per- 
sonal experience,  after  a  wide  use  of  the  corset.  I  am  aware  that  they  are  not  in 
harmony  with  the  views  of  some  surgeons  fully  competent  to  speak  on  the  poiiit. 
But  I  can  only  say  that  they  have  led  me  to  abandon  the  use  of  this  appliance,  for 
very  young  children,  for  some  time  past. 

We  turn  now  to  the  consideration  of  the  treatment  of  ahscesses  in  connection  loith 
caries  of  the  vertebrae. 

A  few  main  principles  guide  us  in  dealing  with  these,  whether  they  are  due 
to  cervical,  dorsal,  or  lumbar  caries.  First,  they  need  complete  rest,  as  long  as  they 
are  small,  slow-growing,  and  beyond  reach.     Second,  if  they  are  steadily  increasing 

^  Bl-odie,  loc.  cit. ;  Shaw,  System  of  Suryery,  2ad  ed. 
Vol.  II.  E  E 
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and  approaching  the  surftice,  they  call  for  evacuation  of  all  their  fluid  and  solid  con- 
tents, if  necessary,  with  the  sharp  spoon,  if  the  latter  be  abundant,  as  is  often  the 
case.  Third,  efficient  di-ainage  of  all  after  products  is  to  be  maintained.  Fourth,  the 
strictest  antiseptic  pi-ecautions  must  be  observed  from  beginning  to  end,  i.e.  from  the 
opening  of  the  collection  to  the  definitive  cicatrisation  of  the  drainage  opening. 

That  such  abscesses  may  become  absorbed  under  rest  to  the  spine,  and  improved 
general  hygiene,  we  are  taught  by  abundant  direct  evidence,  as  well  as  by  analogy. 
The  following  is  a  good  illustration  of  what  may  take  place  in  this  direction.  During 
1880  I  treated  a  child  for  lumbar  caries.  She  had  been  coming  backwards  and  for- 
wards to  hospital  for  some  years,  at  long  intervals,  and  for  the  last  year  tolerably 
regularly,  for  the  application  of  the  plaster  corset.  No  positive  diagnosis  of  psoas 
abscess  had  been  made,  though  there  was  psoitis  and  marked  curvature.  The  child 
at  last  appeared  almost  cured,  as  far  as  the  spine  was  concerned,  and  had  been  walk- 
ing about  for  a  long  time,  and  going  to  school,  when  she  became  suddenly  ill,  and  de- 
veloped symptoms  of  tubercular  meningitis,  of  which  she  died  in  a  few  days.  A  post- 
mortem examination  revealed  the  fact  that  a  very  considerable  abscess  had,  at  one 
time  or  another,  occupied  the  position  of  the  left  psoas  muscle.  This  I  now  found 
reduced  to  a  mass  of  dry,  tough,  cheesy  material,  with  calcareous  plates  scattered 
through  it.  It  was  about  the  size  of  an  adult  thumb,  and  lay  as  described,  running 
off  above  as  a  narrow  tract  to  the  focus  of  disease,  and  below  in  another  tube  nar- 
rowing under  Poupart's  ligament,  to  swell  again  into  a  second  small  collection  of 
similar  material,  about  the  size  of  the  last  joint  of  the  thurub.  There  was  hardly  a 
trace  of  pus  anywhere,  and  yet  this  dry  cheesy  mass  must  have  represented  a  very' 
considerable  abscess,  which  had  escaped  notice  underneath  the  corset.  The  prepara- 
tion of  this  case  will  be  found  in  the  Museum  of  University  College  Hospital.  Such 
cases  ought  to  encourage  us  to  be  patient  with  abscesses  of  this  kind,  and  to  try 
prolonged  rest  before  evacuation,  unless,  indeed,  we  are  of  those  who  fear  tubercular 
infection  from  them. 

But  when  these  collections  are  manifestly  increasing  rapidly,  or  ai-e  approaching 
the  surface,  even  slowly,  it  is  well  to  open  them  early.  Two  methods  are  before  us  : 
they  may  either  be  aspirated,  oi-  opened  with  the  knife,  or  cautery,  as  recommended  by 
those  who  believe  in  the  infective  power  of  strumous  pus :  the  older  methods  of  opening 
such  abscesses,  by  means  of  caustics,  are  not  now  in  favour.  The  aspirator  is,  however, 
not  suited  to  all  cases  :  so  long  as  the  contents  are  fairly  fluid,  and  free  from  caseous 
material,  or  fibrinous  shreds,  they  may  be  easily  and  safely  evacuated  with  it.  But 
when,  as  is  often  the  case  with  spinal  disease,  the  pus  contains  much  solid  matter,  the 
needle  is  commonly  choked  with  it,  long  before  all  the  fluid  is  removed.  There  are, 
however,  cases  where  one  or  two  aspirations  will  suffice  for  a  small  collection,  which  is  no 
longer  fed  by  disease  above,  in  which  case  any  residue  may  be  absorbed.  But,  with 
larger  abscesses,  from  caiies,  it  is  our  common  experience  that,  when  they  have  been 
emptied  once  or  twice  with  the  aspirator,  so  much  debris  has  gravitated  to  the  bottom 
of  the  sac  that  the  needle  is  at  once  blocked  on  entering,  no  matter  where  we  puncture. 
Again,  if  anything  but  one  of  the  smallest  needles  is  used,  a  little  of  the  caseous 
matter  may  be  drawn  into  the  track  of  the  needle,  duiing  the  removal  of  the  latter, 
and  may  here  lead  to  irritation,  resulting  in  the  formation  of  a  fistulous  opening  of 
the  abscess  after  some  weeks.  This  I  have  noticed,  even  where  the  parts  ti-aversed 
by  the  needle  were  very  thick.  We  have,  then,  the  choice  between  either  leaving  the 
collection  to  itself  or  clearing  it  out  through  an  incision.  If  the  latter  line  is  adopted ,  we 
shall  notice,  at  first,  an  escape  of  large  quantities  of  cnrdy  matter,  followed  by  thin 
serous  pus.  And,  if  the  strictest  antiseptic  precautions  have  been  employed  at  the 
same  time,  the  case  may  heal,  after  a  shorter  or  longer  period,  with  only  a  trifling 
dischai-ge  of  serum  at  each  dressing,  but  no  true  pus  after  the  first  incision.  Such  a 
i-esult  was  extremely  rare  in  the  days  before  rules  of  absolute  cleanliness  had  been, 
as  it  were,  formulated  by  Prof.  Lister,  eA^en  when  psoas  abscesses  Avere  opened  by  the 
most  skilful  surgeons.  It  was  then  almost  the  rule  for  the  flow  of  the  pus  to  in- 
ci-ease  a  day  or  two  after  the  abscess  had  been  opened,  and  to  become  more  and  more 
abundant,  a\  hile  the  temperature  i-ose  and  other  signs  of  fever  set  in,  until,  sooner  or 
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later,  death  resulted  from   exhaustion   or  septic  mischief.       And,  even  if  no   septic 
complication  took  place,  the  prolonged  suppurative  drain  eventually  led   to  amyloid 
disease  of  internal  organs  in  most  cases.    Everyone  who  listened  to  Sir  James  Paget's 
remarks  in  the  discussion  on  Antiseptic  Surgery  which  took  place  at  St.   Thomas's 
Hospital  not  long  since,  must  have  been  struck  with  his  experience  on  this  point, 
which  may  be  held,  from  its  great  extent  and  varied  nature,  to  be  a  standard  one. 
He  said  that  he  could  not  recall  to  his  mind  any  case  in  which  an  extensive  psoas 
abscess  had  either  burst  of  itself,  or  been  opened  by  the  older  methods,  which  had  ulti- 
mately recovered.    All  died,  within  shorter  or  longer  periods,  of  exhaustion  or  sepsis. 
But,  though  the  method  of  dressing,  as  at  present  advised  by  Prof.  Lister  in  such 
cases,  has  such  vast  advantages  over  the  older  modes,  its  weak  points  must  not  be 
overlooked,  if  we  are  to  do  justice  to  our  patienb  and  to  the  method  itself.     The 
difficulty  of  retaining  the  present   gauze   packing  in  close  contact  with  the  body 
everywhere  for  a  wide  distance  round  the  wound   into  the  psoas  abscess  is  one  of 
these.     If  the  patient  be  confined  to  bed,  the  difficulty  is  less,  especially  where  elastic 
bandages  are  used  over  all ;  but,  if  he  get  up,  and  move  about,  is  almost  insurmount- 
able with  the  present  form  of  dressing.     This  has  a  great  tendency  to  become  caked 
and  matted  together  to  such  a  degree,  during  the  movements  of  the  limb,  that  it 
soon  forms  little  more  than  a  loose  shell,  under  which  air  has  often  free  access  to  the 
part,  and  to  the  discharges  in  the  dressing,  which  then  readily  putrefy.      But  con- 
finement to  bed  for  long  periods  is  always  undesirable,  as  we  have  seen.       And   yet 
the  most  rigid  antiseptic  treatment  must  be  persisted  in  for  extended  periods — namely, 
as  long  as  open  sinuses  exist — if  we  are  to  exclude  imminent  risks.    And  such  small 
sinuses  often  remain  long  after  the  patient  might,  with  advantage,  be  up  and  about, 
with  the  support  of  a  plaster  corset.     It  remains,  then,  for   the  future,  to  give  us  a 
perfectly  antiseptic  and  absorbent  dressing,  soft  and  elastic  enough  to  follow  all  the 
movements  of  the  parts  it  embraces,  without  caking  or  admitting  air  and  other  im- 
purities underneath.     In  such  a  dressing  a  patient  with  an  open  psoas  abscess  might 
be  kept  upon  his  feet,  in  the  enjoyment  of  fresh  air  and  moderate  exercise,  with  less 
risk  than,  with  the  usual  gauze  dressing,  we  are  forced  to  admit  exists.      The  follow- 
ing case  illustrates  this  point  : — 

A  railway  porter,  aofed  29,  came  to  the  author  at  University  College  Hospital,  with 
marked  spinal  caries  and  psoas  abscess,  of  the  existence  of  both  of  which  he  was  unaware, 
having  been  about  his  work  almost  up  to  date.  He  was  treated  as  an  out-patient  for  several 
months  with  the  plaster  corset  and  aspiration  of  the  abscess  at  intervals,  as  much  as  30  and 
40  ozs.  of  fluid  being  drawn  off  at  a  time.  Finalh  as  the  debris  increased  in  the  fundus  of  the 
sac,  and  blocked  the  needle  on  each  attempt  to  aspirate,  he  was  admitted  as  an  in-patient, 
with  a  view  to  having  all  the  contents,  fluid  and  solid,  evacuated  at  once  by  incision  imder 
carbolic  spray,  &c.  This  was  done,  and  much  fibrinous  and  curdy  matter  removed.  After 
many  weeks  in  bed  the  man  appeared  so  much  better,  that  it  was  thoug'ht  by  the  surgeon  in 
charge  of  the  case  that  he  might  leave  the  hospital  and  become  an  out-patient  again.  He 
was  therefore  placed  once  more  in  a  plaster  corset,  with  the  usual  Listerian  dressing  applied 
with  every  care,  and  was  sent  home,  the  wound  being  quite  aseptic.  When,  however,  he 
appeared  in  my  department  a  few  days  later  the  dressing  was  loose,  displaced  and  foul,  and 
the  man  appeared  so  ill  that  I  at  once  readmitted  him.  The  wound  was  then  found  by 
those  who  dressed  him  to  be  distinctly  foetid  and  infected,  and,  to  be  bi'ief,  the  patient  died 
a  few  days  later  of  acute  septicaemia  contracted  through  it. 

In  this  case,  had  the  gauze  dressing  done  its  work  during  the  short  time  the 
patient  was  in  his  own  home  (he  was  a  quiet,  steady  man  too),  as  it  had  done  while 
in  hospital,  he  would  probably  have  escaped  the  infection  of  his  wound.  Even  the 
quiet  walking  about  there,  however,  had  loosened  it,  and  so  permitted  access  of  air 
to  the  discharges  in  the  dressing  and  abscess,  with  consequent  sepsis  in  its  worst 
form.     Most  surgeons  have  seen  cases  of  the  same  kind. 

When  these  collections  have  unfortunately  opened  spontaneously  before  we  see 
them,  it  is  still  well  to  try  every  precaution  of  cleanliness  to  keep  or  render  them 
aseptic.  Injections  of  solutions  of  chloride  of  zinc  are  perhaj)s  the  most  reliable  in 
such  cases,  with  antiseptic  packing  of  medicated  wool,  jute,  or  gauze,  over  the  wound 
to  exclude  the  air  and  absorb  and  disinfect  the  secretions. 

Spinal  abscesses  pointing  on  the  inner  surfaces  of  the  body,  as,  for  instance,  in  the 
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pharynx  or  rectum,  require  less  elaborate  precautions  against  septic  infection.  Tn 
the  first  situation  they  should  (after  thorough  cleansing  of  the  part  with  antiseptic 
gargles)  be  opened  as  soon  as  they  produce  inconvenience  in  swallowing  or  breathing 
by  a  short  vertical  incision  in  the  middle  line.  This  will  allow  the  pus  to  escape 
slowly  and  not  in  a  sudden  gush,  which  might  carry  it  into  the  air-passages  and 
produce  suffocation  or  infective  inflammation  in  the  lungs,  supposing  the  patient  to 
escape  the  first  danger.  When  this  opening  has  fairly  drained  the  abscess,  it  may  be 
enlarged  somewhat  for  the  removal  of  possible  debris.  After  this  cleansing  gargles, 
especially  that  of  chlorate  of  potash,  should  be  freely  used.  In  the  case  of  an  abscess 
pointing  towards  the  rectum,  there  need  be  no  hurry  in  opening  it.  It  is  not  likely 
to  give  rise  to  any  troublesome  pressure  symptoms,  and  may  usually  be  allowed  to 
burst  of  itself.  If  opened  by  the  surgeon,  the  rectum  should  be  thoroughly  emptied 
and  cleansed  beforehand  by  enemata. 

The  prog7iosis  in  cases  of  spinal  disease  involves  so  many  considerations  that  it 
is  difiicult  to  speak  definitely  on  the  point.  Hereditary  predisposition  to  struma  (or, 
as  it  will  probably  for  the  future  be  called,  to  tuberculosis)  appears  to  be  the  most 
weighty  determining  factor.  The  age  at  which  the  disease  commences  is  the  next. 
For,  when  an  affection  of  the  spine  begins  in  very  early  life,  it  may,  on  the  one  hand, 
be  taken  as  a  sign  of  the  existence  of  an  inherent  susceptibility  to  such  morbid  pro- 
cesses, and  on  the  other,  the  general  feeble  vitality  of  the  tissues  at  this  period 
renders  resistance  and  repair  difficult.  The  social  conditions  of  our  patient  have 
also  a  strong  influence  upon  our  prognosis.  Among  the  well-to-do  and  wealthy  who 
can  command  the  best  hygienic  surroundings,  and  skilled  surgical  care,  deformity,  or 
death,  are  less  likely  than  among  the  masses,  although  scrofula,  '  the  king's-evil,'  is 
met  with  amongst  high  and  low.  The  risks  both  of  deformity  and  death  are  in- 
creased enormously  by  neglect  of  the  local  and  general  conditions  in  their  earliest 
stages,  and  become  imminent  when  abscess  has  formed,  or,  worse,  has  opened. 

SOME    UNUSUAL   FORMS    OF   SPINAL   CARIES. 
Atlo-axial  Disease. 

Disease  of  the  first  two  vertebrie  requires  now  some  special  attention,  not  only  on 
account  of  the  important  structui-es  covered  by  these  bones,  and  liable  to  be  involved 
in  their  injury,  but  also  because  it  differs  in  some  remarkable  respects  from  that  of 
the  other  parts  of  the  column. 

In  the  first  place,  it  is  apparently  a  comparatively  rare  disease  now.  Thus,  for  in- 
stance, in  the  ten  years  1871-80  inclusive,  there  is  no  mention  of  a  single  case  of  atlo- 
axial  disease  having  been  treated  in  University  College  Hospital,  in  the  very  careful 
annual  reports  of  the  Surgical  Registrars,  although  in  these  may  be  found  accurate  notes 
of  170  cases,  including  all  the  other  different  forms  of  spinal  caries,  with  records  of  all 
the  necropsies  performed  within  that  period.  Nor  do  I  find  a  single  instance  of  this 
affection  among  the  notes  now  before  me  of  fifty  of  my  own  cases  of  caries  of  the 
spine  treated  as  out-patients  at  University  College  within  the  last  few  years.  Again, 
in  the  '  Transactions  of  the  Path,  Soc'  for  twenty-five  years,  1849-74  inclusive,  the 
disease  has  only  been  brought  under  notice  five  times  in  four  of  its  volumes,  only  eight 
cases  being  presented  for  consideration. 

In  former  times  it  would  appear  to  have  been  noticed  more  frequently,  perhaps 
because  syphilis  was  allowed  then  to  run  on  unchecked  for  longer  periods,  or  was 
treated  too  freely  with  mercuiy.  Thus  Rust  '  saw  thirteen  cases  himself  (among 
which  he  had  an  opportunity  of  performing  nine  neci'opsies),  and  other  of  the  older 
authors  appear  to  have  been  more  familiar  with  the  disease  than  we  are  at  present. 

Again,  it  differs  from  the  commoner  forms  of  disease  in  being  met  with  in  adult 
life  in  a  large  proportion  of  instances.  Thus,  in  twenty-four  cases  I  have  been  able 
to  collect,  in  which  the  age  is  indicated,  only  six  were  under  twenty  years  of  age  (and 
two  of  these  had  reached  eighteen)  before  the  disease  had  manifested  itself,  while 

^  Arthro-Kakolofjie,  1817,  p.  76, 
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Fig.  89.  —  Vertical  Autero-pos- 
terior  section  of  Lumbar  Spines, 
showing-  deposit  of  gumma  in 
the  hack  part  of  the  third  and 
fourth.     (After  Fournier.) 


eighteen  were  adults.  Indeed,  it  may  develop  in  the  aged,  as  is  shown  by  a  very 
remarkable  case  recorded  by  Dr.  Ogle,^  whei-e  the  patient  (a  very  reverend  ecclesi- 
astic) had  reached  the  age  of  73  before  the  process  began.  Further,  commencing 
thus  in  the  adult,  the  causes  of  origin  are  apparently  different  from  those  operating 
in  the  commoner  forms  of  spinal  disease.  Then  it  appears  in  many  cases  much  more 
distinctly  traceable  to  injury,'  and  to  occur  thus  in  persons,  to  all  appearance,  in  good 
health,  without  any  scrofulo;is  tendencies.  Then  it  appears  capable  here  of  advancing 
very  rapidly  in  destructive  change,  and,  under  treatment,  of  repairing  itself  as  rapidly 
and  perfectly. 2  Again,  the  process  is  more  manifestly  due  here  than  lower  down, 
in  some  instances,  to  syphilis,^  or  the  abuse  of  mercury  for  the  cure  of  the  latter,^ 
this  syphilitic  disease  starting  in  the  pharynx  or  in  the  vertebrae  themselves. 
Finally,  the  process  itself  seems  to  affect  the  joint-surfaces  of  these  bones  more  fre- 
quently than  the  anterior  segment.  These  are  all  points  which  offer  a  contrast  to 
the  forms  of  disease  usually  met  with  lower  down  the  column.  And,  in  studying 
these  diseases  and  the  records  of  cases  observed  by  others,  the  suspicion  is  almost 
forced  upon  one  that  syphilis  is  much  more  frequently  a  cause  of  spinal  caries  in  the 
adult  than  is  commonly  supposed,^  and  that  this  is  especially  true  of  the  atlo-axial 
form. 

The  latter  form  of  disease  is  not  so  common 
that  one  can  draw  very  positive  deductions  from 
the  published  cases.  Thus  Lawrence  states  that 
'  it  was  hardly  mentioned  by  English  writers  in  his 
time,  while  by  most  it  was  almost  completely 
ignored.'  But  such  records  as  are  published  can 
hardly  be  read  carefully  without  suggesting,  at  all 
events,  the  above  conclusion. 

That  syphilitic  deposits  can  give  rise  to  spinal 
caries  of  the  most  palpable  kind,  without  the 
syphilitic  characteristics  of  the  lesion  being  lost  or 
masked,  the  following  case  amply  shows.  It  may 
be  cited  here  with  advantage,  although  the  part 
affected  was  not  high  up  in  the  column.  The 
very  close  attention  which  is  now  being  given  to 
syphilitic  lesions  in  all  the  tissues  of  the  body  can 
hardly  fail  before  long  to  show  us  how  far  such 
cases  have  a  bearing  upon  the  whole  question  of 
caries  of  the  spine. 

A  man,  set.  56,  tall  and  well  developed,  but  in  very 
bad  health,  was  admitted  into  the  Hopital  St.  Louis,  in 
July,  1876,  under  the  care  of  Professor  Fournier.  He 
had  been  losing  health  for  some  time,  and  suffering  from 
pains  in  the  loins  and  lower  limbs.  Examination 
showed  marked  evidence  of  syphilis  of  long  standing, 
e.g.  syphilitic  sarcocele,  ten  cutaneous  gummata,  as  also 
in  the  muscles,  and  a  gummous  ulceration  of  the  great 
toe,  also  a  macula  on  the  thigh.  In  spite  of  treatment, 
this  man's  condition  soon  became  worse  and  worse,  and 
he  died  in  October,  1876.« 

At  the  necropsy,  the  syphilitic  nature  of  the 
lesions  alluded  to   was    proved,    and   others   were 
found,  e.g.  characteristic  cicatrices  on    the  spleen,   gumma    of   the   fourth    lumbar 
nerve,  'lastly  multiple  and  considerable  lesions  of  Pott's  Disease,  affecting  the  lumbar 

^  Path.  Soc.  Trans,  vol.  xv.  p.  16.  ~  Hilton,  On  Rest  and  Pain,  2nd  ed.  p.  93. 

3  Wade,il/efZ.-C;«V.  Tr«ns.  vol  xxxii.  p.  65  ;  Beck,  Bub.  Journ.  of  Med.  Science,  1877 ,r>.  189. 

4  Keate,  Lond.  Med.  Gaz.  1835,  p.  13. 

5  While  this  article  is  going  to  press,  I  find  that  the  same  idea  as  to  the  probably  fre- 
quent syphilitic  origin  of  spinal  caries,  when  it  occurs  late  in  life,  has  struck  Mr.  Furneaux 
Jordan  from  observation  of  cases.     (See  Med.  Times  and  Gazette,  March,  1867.) 

^  Fom-nier,  Annal.  de  Dermat.  et  de  Syph.  Jan.  1881. 


The  deposit  is  softening  at  its  centre,  and 
its  products  are  working  towards  the 
posterior  common  ligament.  There  was 
also  gnmmatous  deposit  in  the  roots  of 
the  nerves  given  off  here. 
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column,  especially  the  third,  fourth,  and  fifth  vertebrae  of  that  region.'  These  consisted 
of  '  denudations  of  bones,  thickening  or  desti'uction  of  the  periosteal  and  ligamentous 
structures,  sclerosing  osteitis  with  caseous  and  purulent  infiltration,  almost  complete 
destruction  of  the  intervertebral  fibro-cartilage,  and  a  vast  hollow  mass  in  the  lumbar 
column,  also  an  abscess  in  each  psoas  muscle,  &c.  &c.'  The  state  of  the  vertebrae  is 
well  shown  in  fig.  89. 

A  careful  microscopic  examination  showed  the  deposit  in  these  bones  to  be  clearly 
gumma  in  various  stages  of  degeneration ;  also  that  there  were  many  gummatous 
nodules  in  the  nerves  passing  off"  from  this  region.  In  fig.  89  it  may  be  noticed,  as 
in  fig.  84,  that  the  disease  lies  on  the  posterior  aspect  of  the  bodies  where  any  injury 
would  be  most  unlikely  to  affect  the  bone.  Nor  was  there  any  history  of  injury  in 
either  case,  or  any  reason  to  suppose  that  such  had  taken  place.     The  disease  had 

Fig.  90. 


The  girl,  aged  1.5,  from  whom  the  drawing  was  taken,  had  continued  in  her  situation  as  a  domestic  servant  till 
three  weeks  before  her  admission  into  the  hospital;  at  wliich  time  the  neck  was  distorted  as  represented  in  the 
figure.  The  disease  had  apparently  commenced  four  months  previously  ;  but  it  had  caused  so  little  pain  or  incon- 
venience, that  she  had  not  been  obliged  to  give  up  her  work  during  its  progress.  She  complained  of  pain  darting 
from  the  swelling  in  the  neck  upward  to  the  crown  of  the  head,  and  downward  over  the  shoulders,  and  along  the 
arms.  She  had  also  slight  incontinence  of  urine.  The  most  prominent  part  of  the  swelling  in  the  neck  was  formed 
by  the  spinous  process  of  the  axis ;  above  which,  and  between  it  and  the  occiput,  a  distinct  hollow  could  be  felt. 
Chiefly  by  rest  and  counter-irritants,  she  improved  so  much  that  in  six  weeks  she  was  discharged.  But  three  weeks 
afterwards,  she  was  readmitted  on  account  of  an  aggravation  of  the  former  symptoms,  and  there  being  a  weakness 
of  the  lower  extremities,  which  caused  them  to  sink  under  her  when  she  attempted  to  walk.  In  a  month  she  was 
sufficiently  recovered  to  be  sent  to  a  convalescent  hospital  at  the  seaside.  She  subsequently  called  various  times  at 
the  hospital,  to  show  that  she  had  regained  her  strength  completely.  A  cast  from  the  neck  is  in  the  Museum  of  the 
Middlesex  Hospital. 

manifestly  oiiginated  in  both  instances  in  the  breaking  down  of  a  special  deposit 
infilti^ating  the  osseous  tissue  of  the  part. 

The  symptoms  of  atlo-axial  disease,  upon  which  we  have  to  rely  in  the  eai4ier 
stages,  ai^e  pui-ely  subjective.  These  require  to  be  borne  carefully  in  mind ;  for  if 
anything  is  to  be  done  for  the  complaint,  it  must  be  done  eai'ly.  Probably  the  best 
description  of  these  symptoms  extant  is  that  of  Rust  (I.e.  §1 2).  The  perusal  of  the  ori- 
ginal, upon  which  I  draw  largely,  in  the  following  lines,  will  amply  repay  the  student. 

The  first  evidence  of  the  affection  will  be  pain  in  the  neck,  especially  at  night. 
This  is   aggrava,ted   by  bad    weather,  by   swallowing  large  morsels,  and   by  deep 
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inspir-ation.  At  this  time  there  may  be  no  trace  of  anything  objective,  either  in  the 
pharynx  or  externally,  and  the  condition  may  therefore  be  easily  mistaken  for  rheu- 
matism. Many  patients  refer  all  theii-  pain  to  the  neighbourhood  of  the  lai'ynx.  A 
little  later,  the  movements  of  the  head  become  painful,  especially  lateral  flexion 
towards  one  or  other  shoulder.  This  pain,  too,  is  referred  often  to  the  larynx  (sometimes 
the  scapula),  and  is  described  as  stretching  or  tearing  on  one  side.  A  careful  exami- 
nation with  the  finger  pressed  down  upon  the  first  two  vertebrae  will  now  probably 
discover  an  acute  tenderness,  though  there  is  still  no  external  sign  of  disease. 

From  this  on  the  aflfection  visually  progresses  rapidly  if  left  alone.     In  addition 
to  great  aggravation  of  the  subjective   symptoms  alluded  to,  especially  pain  in  the 
occipital  region  on  movement  and  on  presstu'e,  leading  to  fixation  of  the  whole  neck, 
the  head  will  begin  to  sink  forwards  and    usually  a  little  towards  one  shoulder 
(fig.  90).     This  may  be  towards  the  side  least  aflfected,  and  is  due  probably  to  the 
desire  of  the  patient  to  relieve  the  diseased  side  from  the  weight  of  the  head.     But 
Rust  gives  a  difterent  explanation   in  alluding  to  the  fact  that  in  nine  autopsies  he 
had  found  the  left  side  of  the  bone  most  diseased  in  seven  cases,  the  right  only  in 
two.     If  both  sides  are  equally  affected,  the  head  simply  drops  forwards.     Soon  after 
this  a  peculiar  fulness  will  be  noticed  in   the  middle  line  behind,  just  under  the 
occipital  bone,  in  which  the  spinous  process  of  the  axis,  not  usually  felt,  is   now 
apparent.     This  is  due  in  part  to  the  shifting  forwards  of  the  head,  and  in  part  to 
inflammatory  oedema.     Anxiety  in  the  patient's  expression  of  face  is  now  very  mani- 
fest, especially  when  the  slightest  movement  of  the  body  is  called  for,  when  it  be- 
comes necessary  to  fix  the  head,  not  only  by  its  proper  muscles,  but  even  in  many 
cases  with  the  hands  placed  on  both  sides.     If  the  disease  now  progress  further,  the 
head  glides  slowly  forwards  on  the  atlas,  until  sooner  or  later  the  medulla  oblongata 
is  compressed  by  the  odontoid  process  of  the  axis,  partial  or  complete  paralysis 
resulting  in  many  cases.     Again,  pus  may  collect  in  front  of  the  dura  mater  of  the 
cord,   and  so  produce  compression  (Wigan's  case,  quoted  by  Lawrence) ;    or   me- 
ningitis may  be  set  up  either  with  the  cranium  or  canal.     Again,  the  diseased  liga- 
ments of  the  odontoid,  or  the  latter  itself,  suddenly  giving  way  during  some  slight 
increase  of  strain,  the  process  may  fall  backwards  and  compresses  the  cord,  producing 
instantaneous  death  (Powell ;  Hilton,    I.e.)      These   are  the    chief   dangers   to   be 
dreaded,  but  by  treating  the  cases  early  they  can   be   averted.     It  is  remarkable, 
however,  to  what  an  extent  the  cord  may  be  compressed  here  without  any  damage  to 
its  functions,  and  also  how  completely  these  may  be  restored  after  having  been  for  a 
long  time  almost  entirely  suspended.     This  is  plainly  shown  by  several  of  the  cases 
alluded  to.      The  extent,  too,  to  which  the  canal   may  be   reduced  in  its  antero- 
posterior diameter  without  suspending  life  is  almost  incredible,  until  we  examine 
such    specimens  as  those  exhibited  by  Sir  J.  Paget    and    Mr.    Shaw,^    where    the 
odontoid  had  approached  within  two  lines  in  one,  and  y^^  of  an  inch  in  the  other  of 
the  posterior  wall  of  the  canal  (fig.  92). 

As  to  the  peculiar  conditions  of  the  cord,  produced  by  pressure  or  inflammation, 
and  the  constitutional  conditions  to  which  they  give  rise,  they  need  not  be  alluded 
to  here,  as  they  are  treated  of  in  the  article  on  Injuries  of  the  Spine,  and  are 
alluded  to  as  far  as  necessary  at  pp.  409  et  seq. 

The  treatment  of  atlo-axial  disease  is  conducted  upon  the  principles  which  guide 
us  elsewhei-e.  Rest  for  the  part  is  our  great  aim,  and  may  be  secured  by  placing  the 
patient  in  the  recumbent  position  with  sand-bags  at  either  side  of  the  head  to  steady 
it  (Hilton),  and  prevent  any  of  the  untoward  accidents  of  displacement,  or  the  use  of 
Sayre's  Plaster  of  Paris  Corset  and  Jury  Mast.  This  latter  plan  has  the  advantage 
of  admitting  of  exercise  of  the  body  while  relieving  the  diseased  bones  of  the  weight  of 
the  head.  As  to  internal  remedies,  those  already  alluded  to  (p.  410)  are  called  for. 
But,  in  addition  to  these,  it  is  probably  desirable  to  resort  to  the  cautious  use  of 
mercury  in  the  case  of  young  adults,  even  though  there  be  no  direct  evidence  of  the 
disease  being  due  to  syphilis.     But  where  there  is  any  history  of  this,  either  mercury 

^  Med.-Chi.  Trans,  vol.  xxxi.  p.  289. 
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or  iodide  of  potassium  should  be  used  for  a  time,  the  latter  preferably  in  older  indi- 
viduals and  asthenic  cases,  and  combined  with  tonics  and  cod-liver  oil. 

The  2)>'ognosis  with  this  disease  is  not  now  considered  so  grave  as  was  formerly 
the  case.  Thus  Rust,  and  others  of  his  day,  regarded  it  as  almost  inevitably  fatal, 
Avhile  since  his  time  many  instances  of  recoveiy,  as  proved  by  careful  examination, 


Fig.  91. — Atlo-axial  Disease.      (Figure 
from  specimen  in  Middlesex  Hospital 

Museum.) 


o,  a,  portion  of  occipital  bone,  in  proijer  relation 
to  atlas  ;  b,  b,  section  of  atlas.  Prom  destraction 
of  the  Ligaments  of  the  atlo-axial  articulations, 
the  atlas  has  slid  forward,  borne  by  the  weight 
of  the  head,  and  has  carried  the  odontoid  process 
of  the  axis  with  it ;  c,  odontoid  process  of  axis  : 
loosened  at  its  base  by  disease,  it  has  been  carried 
forward  in  connection  with  the  atlas  ;  rf,  d,  sec- 
tion of  axis  :  its  odontoid  process  detached  :  its 
articulations  with  the  atlas,  and  with  the  body 
of  third  vertebra,  and  its  bodj',  all  much  diseased : 
the  great  projection  backward  of  the  spinous 
process  in  reference  to  the  occiput  and  atlas, 
is  a  result  of  the  gliding  forward  of  the  latter. 
Within  its  canal  the  spinal  cord  is  seen  bent  at 
an  obtuse  angle,  the  consequence  of  the  portion 
contained  'in  the  foramen  magnum  and  atlas 
being  carried  forward,  while  that  in  the  axis  has 
been  stationary. 

Ca.se — The  patient,  a  butler,  past  the  middle  age, 
and  corpulent,  had  for  some  tioie  stiffness  in  the 
neck,  with  pains  in  the  head  and  arms,  supposed 
to  be  rheumatic.  When  seen  b3'  the  writer,  a 
large  swelling  extended  from  the  upper  third  of 
the  neck  behind,  to  the  highest  part  of  the  occi- 
put, concealing  the  forms  of  all  the  bones  which 
it  covered,  except  the  spinous  process  of  the  axis, 
which  appeared  unduly  prominent.  He  could 
perform  the  nodding,  but  not  the  rotating  motion, 
of  the  neck.  The  vertical  axis  of  the  head  was 
advanced  perceptibly  too  far  forward,  in  com- 
parison with  the  vertical  axis  of  the  neck ;  the 
effect  apparently  of  the  head  having  been  trans- 
ported to  the  i^ont  slightly  beyond  its  proper 
plane  in  relation  to  the  spine.  The  disease  was 
seen  to  be  atlo-axial ;  and  he  was  removed  to 
the  hospital.  Progressive  paraplegia  soon  com- 
menced, and  it  proceeded  downward  ;  first,  one 
arm  became  weak  and  then  paralysed ;  shortly 
afterwards,  the  other  also  became  weak  and  then 
paralysed  ;  and  the  lower  extremities  followed 
the  same  successive  course.  But  before  the  legs 
were  totally  paralysed,  he  died  ;  his  death  having 
been  accelerated  by  a  severe  attack  of  bronchitis. 


Fig.  92. 


The  specimen  from  which  this  figui-e  was  taken  was 
removed  from  the  body  of  a  man  found  dead  in 
the  streets.  There  was  fracture  at  the  base  of 
the  skull,  all  round  and  at  a  short  distance  from 
the  foramen  magnum ;  the  boundaries  of  the 
Iracture  being  seen  in  the  figure,  a,  a,  portion 
of  occipital  bone,  insulated  by  the  fracture  ;  b, 
anterior    tubercle,  on    anterior  arch   of    atlas ; 

c,  posterior  tubercle,  on  posterior  arch  of  axis; 

d,  odontoid  process  of  axis.  Its  situation  cor- 
responds nearly  to  the  centre  of  the  vertebral 
canal,  at  the  level  of  the  foramen  magnum  and 
atlas ;  e,  body  of  spinous  process  of  axis.  About 
three-fifths  of  the  articulating  surfaces  of  the 
atlas  have  been  displaced  forward  on  the  corre- 
sponding surfaces  of  this  bone,  thereby  accounting 
for  the  projection  anteriorly  of  the  front  segment 
of  the  atlas  ;  /,  spinous  process  of  axis.  The 
posterior  segment  of  the  ring  of  the  atlas  crosses 
the  canal  of  the  axis  nearly  in  its  middle.  The 
distance  between  the  posterior  surface  of  the 
odontoid  process,  and  anterior  surface  of  the 
posterior  arch  of  the  atlas  (the  antero-posterior 
diameter  of  the  vertebral  canal),  measures  from 
a  third  to  a  quarter  of  an  inch  ;  that  between 
the  odontoid  process  and  the  anterior  arch  of  the 
atlas,  at  the  original  sites  of  their  articular  facets, 
is  five-eighths  (jf  an  inch.  The  space  between 
these  points  is  travei'sed  by  an  irregularly  cylin- 
drical beam  of  bone  which  unites  the  two  surfaces : 
this  new  growth  of  bone  is  not  visible  in  the 
drawing,  but  it  had  obviously  been  formed  during 
the  process  of  displacement  of  the  atlas  upon  the 
axis,  and  attests  the  slow  rate  at  which  it  had 
taken  place.  For  a  more  detailed  description  of 
the  specimen,  accompanied  with  a  di'awing  re- 
presenting it  in  a  different  view,  see  '  Med.-Chir. 
Trans.'  vol.  xxxi.  p.  289. 


and  clinical  post-mortem,  have  been  placed  on  record  by  the  most  competent 
observers  (Hilton's,  Paget's,  Shaw's,  Wood's,  Keate's,  Wade's  cases,  I.e.)  The  whole 
question  turns  upon  the  possibility  of  recognising  the  nature  of  the  case  very  early, 
and  then  securing  rest  for  the  head  and  diseased  bones,  while  the  patient's  hygienic 
surroundings  are  i-endered  as  good  as  possible.  With  these  conditions  recovery  will 
usually  take  place,  especially  among  adults,  but  of  course  with  anchylosis  of  the  dis- 
eased bones. 
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Sometimes  large  portions  of  the  latter  are  necrosed  and  cast  off  through  the 
pharyngeal  wall,  but  this  need  not  necessarily  interfere  with  perfect  recovery.  This 
is  well  illustrated  by  the  cases  of  Mr.  Wade  and  Mr.  Keate,  in  both  of  which  a  large 
portion  of  the  atlas,  including  its  articular  facet  for  the  odontoid  process,  came  away 
through  the  posterior  wall  of  the  pharynx.  In  the  last  case  '  the  lower  surface  of 
the  basilar  process,  including  the  lunated  border  of  the  foramen,'  was  also  exfoliated 
a  month  later.  Both  these  cases  recovered  their  former  health  subsequently,  but  it 
must  be  noted  that  the  disease  in  both  these  instances  was  manifestly  due  to 
syphilis,  either  of  the  pharynx  or  bone  itself,  or  to  the  abuse  of  mercury  employed 
for  its  cvire. 

Among  the  unusual  forms  of  spinal  disease  may  be  mentioned,  finally,  one  in 
which  we  are  unable  to  discover  anything  objective  to  account  for  the  very  severe 
subjective  symptoms  present.  This  is,  that  intense  pain  in  one  or  other  part  of  the 
spinal  column  occasionally  complained  of,  for  which  the  most  careful  examination 
into  the  patient's  history,  and  the  actual  condition  of  the  part  itself,  fails  to  discover 
any  cause.  This  is  what  was  described  by  Sir  B.  Brodie  and  older  writers  under  the 
name  of  '  hysterical  neuralgia,'  seeing  that  it  had  been  noticed  more  frequently 
among  females  with  hysterical  tendencies  than  among  any  other  class  of  patients. 
But  more  extended  study  will  probably  show  that,  like  the  '  nervous  mimicries  '  of 
disease  in  other  parts  of  the  body,  this  in  the  spine  is  by  no  means  confined  to  females, 
but  is  met  among  the  neurotic  of  both  sexes. 

Referring  the  reader  for  general  consideration  of  nervous  mimicry  to  the  para- 
graph devoted  to  it  in  the  essay  on  Diseases  of  Joints,  it  is  only  necessary  to  briefly 
point  out  some  few  points  regarding  mimic  disease  of  the  spine,  and  how  it  differs 
from  the  real  affection. 

Intense  pain  is  sometimes  complained  of  at  one  particular  spot  in  the  column, 
usually  near  one  of  the  spinous  processes,  whether  cervical,  dorsal,  or  lumbar.  It  is 
keen  and  boring,  as  though  a  nail  were  being  driven  into  the  part.  It  is  usually 
referred  to  some  violence,  but,  on  inquiry,  there  may  be  no  clear  liistory  of  any 
injury  adequate  to  produce  real  disease.  The  patient  will  assert  that  this  pain  is 
constant,  is  much  aggravated  by  pressure  or  movement,  and,  to  avoid  all  suffering, 
will  lie  for  long  periods  confined  to  bed. 

Such  cases  call  for  the  utmost  care  and  study,  lest  true  disease  of  the  spine  in  its 
earliest,  and  therefore  most  manageable,  stage  should  be  overlooked. 

Attention  to  the  following  points  will  be  of  most  value  in  coming  to  a  conclusion. 

There  is  usually  a  history  of  injury,  but,  if  inquired  into,  it  is  found  to  be  quite 
inadequate  to  produce  a  condition  such  as  that  complained  of.  The  column  is  not 
rigid  at  the  spot  complained  of,  as  would  be  the  case  even  with  the  earliest  inflam- 
matory affections.  And,  although  the  sufferers  will  state  that  the  pain  is  greatly 
increased  on  movement,  still  they  will  usually  wince  or  writhe  when  the  seat  of  pain 
is  handled  in  a  way  which  shows  clearly  that  this  is  not  the  case,  and  that  the  move- 
ments here  are  as  free  as  at  any  other  part  of  the  column.  The  increase  of  suffering, 
too,  complained  of  on  gentle  pressure  on  the  sjDot,  is  out  of  all  proportion  to  what  is 
felt  in  cases  of  real  disease.  Again,  if  the  patient's  attention  be  fully  engaged  on 
something  else  during  the  examination  of  the  part  by  pressure  or  rotation  of  the 
trunk,  it  will  be  noticed  usually  that  both  can  be  pushed  to  an  extreme  degree, 
without  eliciting  much  expression  of  suffering.  Then,  when  left  to  themselves,  these 
patients,  when  unnoticed,  will  turn  in  bed,  sit  up,  or  flex  the  spine  with  an  ease 
which  one  with  tiue  sti-uctviral  disease  Avould  never  exhibit. 

Sometimes  this  condition  is  complicated  with  hysterical  paraplegia,  giving  the 
case,  at  first  sight,  a  grave  aspect.  But,  knowing  that  in  the  vast  majority  of  cases 
paraplegia  with  true  caries  does  not  come  on  until  great  destruction  of  the  column 
has  taken  place,  with  consequent  deformity,  we  are  reassured  in  such  cases  by  the 
absence  of  the  latter.  The  purely  medical  features  of  the  case,  too,  will  help  us 
materially  to  a  correct  diagnosis. 

Arthur  E.  Barker. 
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PART  II. 
SCOLIOSIS,    OR    LATERAL    CURVATURE. 

THE  above  titles  are  given  to  a  distorsion  of  the  chest  pi-operly,  which  originates 
in  twisting  of  the  spine.  The  term  '  Scoliosis '  (cr/coA.tds,  tortuous)  has  the  merit 
of  brevity,  and  is  largely  used  on  the  Continent. 

The  degree  of  deformity  of  the  chest,  shoulders,  hips,  or  trunk  in  general,  caused 
by  the  combined  incurvation  and  twisting  of  the  spine,  is,  in  many  cases,  extremely 
great.  Patients  in  whom  the  distortion  is  taking  place,  although  often  weakly,  do  not 
suffer  at  the  outset  from  any  serious  illness.  An  important  distinction  is  to  be  drawn 
in  regard  to  the  causes  producing  them,  between  it  and  angular  deformity  of  the 
spine  from  caries,  and  between  them  both  and  curvature  of  the  bones  generally, 
including  the  spine,  from  rickets.' 

The  progress  which  scoliosis  makes  at  first,  in  correspondence  with  the  youthful- 
ness  of  the  patient,  is  commonly  rapid ;  in  pi'oportion  as  the  bones  become  more 
consolidated  with  increasing  years,  it  is  slower ;  and  at  about  seventeen,  when  the 
skeleton  has  nearly  reached  maturity,  it  may  become  for  some  time  stationary,  and 
not  unfrequently  aggravated  in  later  life. 

A  distinguishing  characteristic  of  scoliosis  is  that  it  is  incomparably  more  frequent 
in  girls  than  boys. 

Moreover,  it  is  met  with  among  the  daughters  of  the  well-to-do  in  tenfold  greater 
numbers  than  in  those  of  the  poor. 

Often  an  hereditary  predisposition  has  been  made  out ;  hence  arises  a  question 
whether  it  may  not  often  be  hei-editary,  when  no  history  of  it  is  obtainable,  esjiecially 
as  Gu^rin  ^  has  recently,  from  his  dissections  of  congenitally  atfected  infants,  pointed 
out  that  the  direction  and  sides  of  the  curves  are  often  the  same  as  in  adolescent  non- 
congenital  cases. 

The  chief  peculiarity  in  the  construction  of  the  vertebral  column  which  favours  in- 
curvation is  that,  although  its  chief  office  is  to  support  the  superincumbent  weight,  it  is 
at  the  same  time  flexible.  Again,  this  many-jointed  pillar,  instead  of  resting  on  a 
fixed  foundation,  is  reai-ed  upon  one  which  is  constantly  changing  its  level.  The 
pelvis,  upon  which  the  spine  is  erected,  is  poised  on  the  globular  heads  of  the  thigh- 
bones, and  it  rolls  and  pitches  at  various  angles  according  to  the  positions  of  the  limbs. 
The  column  is,  therefore,  in  the  predisposed,  subject  to  be  deflected  from  the  perpen- 
dicular at  each  shifting  of  the  base,  when  the  weight  it  sustains  will  be  thrown  unequally 
on  its  articular  surfaces. 

The  sp'ne,  at  the  age  when  it  usually  commences,  has  attained  nearly  its  full 
length.  That  forwardness  is  in  conformity  with  the  development  of  the  cord  within, 
for  the  slight  addition  to  the  column  which  takes  place  later  is  made  at  the  base 
alone  ;  that  is,  below  the  level  of  the  cord  itself,  and  in  the  region  of  the  '  Cauda 
equina.'  The  subsequent  increase  in  the  general  height  is  chiefly  owing  to  the  elon- 
gation of  the  lower  extremities.  But,  although  thus  advanced  in  length,  the  ossifica- 
tion of  the  spine  has  not  made  equal  progress.     The  cartilage  is  in  disproportionately 

^   See  Part  I ;  also  article  Rickets,  vol.  iii. 
~   CEuvres  de  Jules  Guerin,  1  livr.  1880. 
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large  quantity  compared  Avitli  bone.  The  epiphyses  on  the  iipper  and  under  surfaces 
of  the  bodies  consist  chiefly  of  cartilage.  The  texture  of  the  bodies  themselves  is 
porous  and  spongy,  and  their  surfaces  in  relation  with  the  epiphyses,  instead  of  being 
flat,  are  partly  convex  and  rounded  as  in  infancy ;  the  pedicles,  laminse,  and  processes 
of  the  posterior  segments  of  the  vertebrse,  besides  being  deficient  in  density,  are  imper- 
fectly moulded  in  shape  ;  and  the  borders  of  the  articular  facets  of  the  oblique  processes, 
instead  of  consisting  of  bone,  are  edged  with  cartilage. ' 

The  muscles  which  elevate  the  spine  are  distinguished  both  for  their  great  number 
and  the  variety  of  the  directions  and  movements  in  which  they  severally  act.  These 
provide  for  the  prompt  adjustment  of  the  superincumbent  weight  to  the  centre  of 
gravity,  in  the  numerous  deviations  of  the  spine  from  the  straight  line  in  the  ordi- 
nary motions  of  the  frame.  It  may  be  added  that  these  muscles  are  inserted  into 
the  vertebrse  close  to  their  centres  of  motion ;  they  therefore  act  upon  them  at  a 
mechanical  disadvantage  ;  but  the  power  thus  lost  is  amply  compensated  for  by  the 
assistance  which  they  derive  from  the  elasticity  of  the  column. 

For  keeping  the  spine  in  a  state  of  average  strength,  it  is  necessary  that  a  proper 
amount  of  varied  exercise  should  be  allowed.  But  in  the  case  of  young  females  of 
the  class  of  society  in  which  this  curvature  is  most  common,  certain  circuQistances 
tend  to  prevent  them  from  obtaining  it.  The  age  at  which  the  deformity  commences 
coincides  with  that  at  which  a  notable  change  takes  place  both  in  the  physical  and 
moral  constitution  of  a  female.  As  the  period  of  puberty  approaches,  a  girl  begins 
to  show  tokens  of  her  feminine  character.  Having  been  previously,  like  her  brothers, 
full  of  animal  spirits  and  fond  of  romping  games,  she  spontaneously  takes  to  sedentary 
occupations.  The  time  given  to  learning  and  accomplishments  is  disproportionately 
great  compared  to  that  allotted  to  the  bodily  graces  and  preserving  the  health.  In 
some  instances,  however,  parents  have  insisted  that  the  girl  had  continued  to  be  a 
regular  '  tom-boy.'     Were  these  instances  hereditary  1 

When  the  muscles  lose  power,  the  loss  is  felt  beyond  their  own  sphere.  It  is  a 
law  of  the  animal  economy  that  an  intimate  relation  should  exist  between  the 
muscles  which  originate  force  and  the  bones  and  joints  which  bear  the  brunt  of  it. 
The  mutual  connection  may  be  illustrated  by  the  case  of  the  trained  box:er.  In  pro- 
portion as  the  power  of  his  muscles  increases,  the  density  of  the  bones  and  tenacity 
of  the  ligaments  are  augmented.  Were  it  otherwise,  and  the  muscles  of  the  arms 
acquire  great  strength,  while  the  hu.merus  and  the  ligaments  of  the  elbow,  for 
example,  were  relatively  weak,  he  would  be  in  danger  of  fracturing  the  one  or  dis- 
locating the  other  when  he  inflicted  a  heavy  blow  with  his  fist  on  his  adversary's 
head.  And  the  converse  is  equally  true ;  in  proportion  as  the  muscles  diminish  in 
power,  the  bones  become  less  solid,  and  the  ligaments  less  capable  of  resistance. 
Applying  the  law  to  the  state  of  the  bones  and  joints  of  the  spine,  it  will  be  seen 
that  when  the  muscles  have  been  debilitated  by  inaction,  a  corresponding  degenera- 
tion of  the  internal  structure  of  the  vertebrse  and  of  the  ligaments  will  ensue. 

On  viewing  the  mechanism  by  which  the  apparently  inconsistent  qualities  of 
stability  and  mobility  are  combined  in  the  spine,  it  will  be  observed  that  the  vertebrse 
rest  and  move  upon  each  other  only  at  three  distinct  surfaces  of  contact,  above  and 
below  respectively.  These  are,  anteriorly,  the  fibro-cartilaginous  articulations  of  the 
bodies ;  and,  latero-posteriorly,  the  articulations  of  the  wedge-shaped,  oblique,  or 
articular  processes.  When  the  spine  is  straight,  the  pressure  of  the  superincumbent 
weight  will  be  divided  equally  among  those  surfaces  ;  and  no  damage  need  be  appre- 
hended. But  it  Avill  be  otherwise  when  the  column  is  inclined  to  either  side,  and  is 
allowed  to  remain  curved.  The  effect  which  will  be  produced  on  the  concave  side  of 
the  curve  will  differ  from  that  produced  on  the  convex  ;  but  both  will  tend,  each  in 
its  own  way,  to  render  the  bend  a  permanent  one.  When  the  spine  yields  on  one 
side,  it  is  obvious  that  the  weight  of  the  body  will  fall  exclusively  on  the  articulations 
situated   on  the  side  on   which  it  yields,  and  that  a  conA^ergence  of  the  adjoining 

^  Two  preparations  of  the  spine,  preserved  in  spirits,  showing  the  extent  of  ossification  of 
its  difierent  parts  at  the  age  when  lateral  curvature  commences,  are  contained  in  the  Museum 
of  the  Middlesex  Hospital. 
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stiuctures  will  take  place  ;  hence  the  force  acting  on  this,  the  concave  side,  will  be 
one  of  compression.  Again,  it  is  obvions  that  the  effect  of  the  inclination  on  the 
articulations  of  the  convex  side  will  be  that  of  separating  the  surfaces,  and  producing 
a  divergence  of  the  connecting  structures  :  accordingly,  the  force  here  will  be  one  of 
stretching  and  elongation.  Now  it  is  important  for  our  svxbject  to  observe  the 
changes  which  will  be  produced  in  the  articulations  by  the  operation  of  these  distinct 
forces.  By  the  compression  acting  on  the  concave  side,  there  will  be,  as  the  first 
change,  a  tendency  of  the  surfaces  to  glide  past  each  other  beyond  normal  bounds,  in  a 


Fig.  98. — Unpublished  diagram  of  Mr.  A.  Shaw, 
intended  to  illustrate  the  effect  of  resting 
mainly  on  the  right  leg — the  normally  stronger 
leer. 


Fig.  94. — Back  view  of  average  severe 
Scoliosis. 


G,  tensor  vaginae  femoris  ;  h,  the  same  muscle  in  a  state  of 
relaxation  ;  a,  the  lelt  ilium  lowered  ;  b,  the  right  ilium 
raised  ;  c  n,  line  of  corresponding  tendency  of  spinal  column  ; 
F  E,  line  towards  which  the  trunk  is  instinctively  inclined  in 
order  to  obviate  the  tendency  of  c  towards  the  ground.  The 
dark  curved  line  which  springs  from  the  junction  of  the 
lines  CAB  represents  below  the  ordinary  lumbar  curve  to  the 
left,  and  above  the  direction  of  the  dorsal  region  to  the  right, 
in  order  to  recover  the  centre  of  gravity. 


[From  Ml.  Ale'^andei  Shaw's  oiigmal  dissections  and 
dravvmgs.  They  leprcsent  the  stage  at  which  the 
greater  number  of  cases  of  '  lateral  cmTature'  are  first 
brought  for  consultation,  as  said  to  have  been  recently 
discovered  by  the  parents,  but  which,  doubtless,  as  a 
rule  have  already  been  two  or  more  years  making  insi- 
dious progress.  It  may  be  remarked  of  this  distortion, 
as  of  some  others,  that  it  often  makes  an  alai'ming 
sudden  progress  after  two  or  three  months  of  some 
exhausting  pursuits,  such  as  long  daily  rides  on 
horseback,  over-long  walks,  and  standing  during  an 
autumnal  vacation,  or  the  too  early  permitted  indul- 
gence in  late  hours,  at  the  age  of  accelerated  growth, 
and  of  approaching  puberty,  when  any  fresh  natural 
risks  of  disturbance  in  the  economy  should  be 
guarded  against.] 


downward  or  converging  direction  ;  and  subsequently  the  bony  structui-es  wdll  come 
into  contact  and  undergo  absorption.  By  the  force  of  dilatation,  acting  on  the  convex 
side,  the  ligaments  will  be  overstretched  in  an  eccentric  or  expanding  direction. 
Meanwhile  the  bony  surfaces  enlarge  on  the  convex  side  when  relieved  from  the 
normal  pressure,  through  continuance  of  growth,  thus  adapting  themselves  to  the 
change  of  relation,  in  a  manner  similar  to  that  which  we  have  described  as  taking 
place  in  club-foot  under  similar  circumstances.  The  general  result  will  be  that  the 
vertebrse  included  in  the  curve  will  receive  a  bias  to  incline  sideways,  first,  from  the 
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weakness  of  tiieir  aiticalations,  and  next,  from  the  unequal  changes  m  then-  bony 
surfaces  and  processss.  And  such,  it  may  be  added,  constitutes  the  starting- 
point    of  organic  mischief. 

General  ajjj^earances. — The  deformity  varies  as  to  degree  and  relative  place  in 
the  spine  ;  but  a  typical  form  can  be  recognised  in  all  cases,  proving  their  identity 
in  origin  and  kind.  According  to  it,  two  curvatures  coexist ;  one  above  the 
other,  and  one  balancing  or  opposing  the  other;  so  that  together  they  describe  a 
serpentine  line,  like  the  italic  letter  f.  The  superior  curve  is  situated  more 
or  less  high  in  the  dorsal  region  ;  the  inferior  occupies  the  lumbar.  (See  figs. 
94  and  95). 

In  general  the  curvatures  just  mentioned  are  the  only  ones.  But,  if  the  dorsal 
be  lower  than  usual,  a  curve  in  an  opposite  direction,  formed  of  upper  dorsal  and 

Fig.  96. — Illustrative  of  the  gradual  production  of  the  permanent  compensatory  Dorsal 
cm've,  simultaneously  with  the  Lumbar  curve. 


Fig.  95  represents 
an  average  case 
of  Scoliosis,  or  ro- 
tatory lateral,  or 
what  is  commonly 
called  lateral, cur- 
vature of  the 
spine  (from  a 
photograph). 


The  patient  is  supposed  to  be  walking  in  a  straight  direction,  or  seated  on  an  even  seat,  the  line  of  the 
pelvis  A  B  being  horizontal.  A  curve  having  been  established  at  m,  the  head,  if  the  spine  were 
rigid,  would  fall  to  K.  It  is  instinctively  swayed  to  L,  thereby  causing  the  dorsal  curve.  Compare 
fig.  94. 

lower  cervical  vertebrfe,  wUl  probably  be  found.  Again,  in  the  sacrum,  a  slight 
diminiition  of  breath  on  one  side  may  represent  the  presence  of  a  curve  there,  the 
counterpart  of  that  above  in  the  lumbar  region. 

The  course  which  the  different  curves  follow,  in  reference  to  the  sides  of  the  body 
towards  which  they  respectively  bend,  is  so  uniformly  the  same  in  a  large  majority 
of  cases,  that  it  appears  governed  by  a  general  law.  Thus,  looking  first  to  the 
lumbar  curve,  experience  shows  that,  in  about  nine  patients  out  of  ten,  the  column 
is  deflected  from  its  base  to  the  left  side,  and  that  it  is  then  inclined  to  the  right  • 
thei-eby  forming  an  arc,  the  concavity  of  which  is  on  the  right.     As  to  the  dorsal 
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curve,  the  direction  it  takes  is  determined  by  that  of  its  fellow  ;  for,  as  the  one  is 
placed  counter  to  the  other,  the  arc  it  describes  will  be  concave  en  the  left.  In  those 
exceptional  cases  in  which  the  above  rule  is  reversed,  the  concavity  of  the  lower 
looks  to  the  left,  and  that  of  the  higher  to  the  right. 

But  the  curvatures  do  not  consist  simply  of  lateral  archings  of  the  spine.  Combined 
with  each  curve  to  either  side,  there  is  a  vertical  twist  in  the  column,  consequent  on 
a  partial  rotation  of  the  vertebrae  on  their  long  axis.  And  the  direction  of  the  con- 
tortion in  i-eference  to  the  curve  is  constantly  the  same ;  that  is,  the  revolution  of 
the  vertebrae  is  always  such,  that  their  sides  coiTesponding  to  the  concavity  are 
wheeled  forward,  and  those  on  the  convex  side  backward.  It  follows  that,  as  the 
spine  is  bent  latei-ally,  and  also  contorted  longitudinally  in  the  upper  curve,  and  is 
also  similarly  bent  and  rotated  in  the  lower,  but  in  a  contrary  duection,  a  spiral  or 
corkscrew  condition  will  be  produced ;  or  the  column  will  present  an  appearance 
not  unlike  what  might  be  supposed  to  result  from  taking  it,  when 
soft,  at  both  ends,  and  twisting  it  between  the  two  hands  as  a 
washer-woman  wrings  a  wet  cloth. 

Mr.  Alexander  Shaw,  the  author  of  the  article  on  this  curva- 
ture in  the  former  editions  of  this  work,  to  whom  science  and  our- 
selves are  much  indebted  for  his  accurate  and  original  researches, 
was  the  first,  we  believe,  to  point  out  that,  in  estimating  the  amount 
of  distortion,  the  surgeon  should  not  be  guided  by  the  degree 
of  departure  from  the  perpendicular  line  of  the  tips  of  the  spinous 
processes,  as  he  explicitly  says  in  the  succeeding  paragraph  : — 

'  Here  it  may  be  convenient  to  notice  a  source  of  deception 
connected  with  the  contortion,  to  be  guarded  against  in  examining 
a  young  person's  spine  for  the  detection  of  lateral  curvature.  The 
ordinary  way  of  proceeding  is  for  the  surgeon  to  run  his  finger 
down  the  ridge  of  spinous  processes,  and  by  dotting  the  tip  of  each 
in  its  turn  with  ink,  obtain  a  line  representing  the  curves.  To 
prove  the  fallacy  of  the  method  the  adjoining  diagram  is  introduced. 
The  bold,  outer,  curved  line  is  intended  to  show  the  course  of  the 
bodies  of  the  vertebrse  ;  the  faint  dotted  one  that  of  the  apices  of  the 
spinous  processes.  It  will  be  seen  that  the  combined  effect  of  the 
twofold  incurvations  and  contortions  in  the  dorsal  and  lumbar 
regions  is  to  make  the  tips  of  the  spinous  processes,  above  and 
below,  range  themselves  into  a  line  which  is  nearly  straight.  That 
result  is  owing,  first,  to  the  fact  which  has  been  stated — that  in 
the  contortion  accompanying  each  curve,  the  spinous  processes 
point  toward  the  concave  side ;  and,  secondly,  to  the  concave 
aspects  of  both  curves,  upper  and  lower,  being  turned  in  common 
to  the  median  line  of  the  body.  It  follows,  of  course,  from  the 
apices  of  the  processes  in  each  equally  approaching  the  median 
line,  that  the  joint  curvature  which  they  describe  will  deviate  but 
slightly  from  a  straight  line.' 
Formation  of  the  curvatures. — Anatomical  reasons  point  to  the  probability  that 
the  lumbar  curve  is  first  formed.  1.  The  vertebrae  of  that  region,  being  situated  at 
the  bottom  of  the  column,  have  the  whole  superincumbent  weight  accumulated  on 
them.  2.  This  part  of  the  spine  is  highly  flexible,  decidedly  more  so  than  the 
doisal.  3.  Owing  to  the  unstable  character  of  the  base — the  pelvis — on  which  the 
lumbar  vertebrae  rest,  they  are  more  prone  than  others  to  be  deflected  from  the 
perpendicular.  4.  The  lumbar,  unlike  the  dorsal  vertebrae,  derive  no  support  from 
the  clavicle,  sternum,  and  the  ribs.  On  the  contrary,  the  bodies  of  the  lumbar 
vertebrse  have  only  such  support  in  front  as  may  be  afforded  by  the  abdominal 
muscles,  and  the  intervening,  more  or  less,  soft  and  yielding  viscera.  In  the  healthy 
and  robust,  accustomed  to  due  physiological  activity,  the  tonicity  of  these  muscles, 
and  the  due  robustness  of  fibrous  and  osseous  structures,  oppose  anterior  and  lateral 
yielding  of  the  bodies. 


^^ 


-0 


lu  this  scliematic 
figui'e  of.  a  scoliolic 
spine,  Mr.  A.  Shaw 
exhibits  at  a  glance 
the  greater  straight- 
ness  of  the  spinous 
processes  than  of 
the  bodies. 
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The  question  may  therefore  be  asked,  If  there  be  any  particular  position  into 
which  the  lumbar  vertebrfe  are  liable  to  be  habitually  placed  which  might  expose 
them  to  become  permanently  curved  ?  Now,  there  is  a  particular  posture  into  which 
persons  have  an  instinctive  tendency  to  place  themselves  for  the  sake  of  getting 
relief  when  fatigued  in  their  lower  limbs,  either  from  walking  or  standing ;  and 
while  indulged  in,  the  spine  is  bent  laterally  at  the  loins.  The  attitude  is  known  in 
the  drill  of  soldiers  as  the  position  of  '  standing  at  ease.'  And  a  special  mechanism 
is  introduced  into  the  human  frame  in  connection  with  it.  The  part  of  chief  conse- 
quence in  the  appai-atus  is  that  strong  membranous  web  which  covers  the  muscles 
on  the  outside  of  the  thigh  as  a  sheath,  and  is  called  '  fascia  lata.'  This  dense  struc- 
ture is  attached  extensively  above  to  the  external  lip  of  the  crest  of  the  ilium,  and  is 
continued  below  into  a  similar  fascia  on  the  outside  of  the  leg.  The  way  in  which  the 
mechanism  acts  is  as  follows  : — The  foot  of  the  person  having  been  solidly  fixed  on 
the  ground,  with  the  knee  extended,  the  pelvis,  carrying  the  body  with  it,  is  allowed 
to  drop  into  an  oblique  position  to  the  opposite  side.  The  consequence  of  this 
inclination  is,  that  the  side  of  the  pelvis  which  cox-responds  to  the  leg  on  which  the 
person  stands  is  elevated.  But  a  further  result  ensues  :  the  elevation  of  the  cx-est  of 
the  ilium,  to  which  the  fascia  lata  is  attached,  causes  that  membrane  to  be  put  into 
a  state  of  tension.  In  other  words,  the  expanded  membrane  acts  the  part  of  a 
ligameixt  in  restraining  the  pelvis  from  falling  too  far  sideways ;  it  therefoi-e,  in 
eifecb,  sxxpports  the  weight  of  the  body.  It  may  be  added  that,  owing  to  the  same 
lateral  inclination  of  the  pelvis,  the  head  and  neck  of  the  femur  are  drawxx  outwardly 
from  the  acetabulum  to  the  extent  of  pixtting  the  capsular  and  roxind  ligaments  oxi 
the  stretch ;  they  will  therefore  assist  in  locking  the  hip-joint,  and  fixing  the  pelvis. 
In  that  manner,  the  task  of  keeping  the  body  upright  is  thrown  off"  the  muscles  and 
given  up  to  fibi-ous  or  ligamentous  parts ;  and  it  follows  that,  as  these  structux^es  are 
devoid  of  sensation,  they  caix  pex^form  the  duty  without  fatigue. 

But  what  is  of  gx^eatest  interest  in  conxiection  with  the  attitixde  is  the  cixrva- 
tui'e  in  the  spine  x'eqxxu-ed  for  presex^ving  the  equilibi-ixim.  The  appearance  of  that 
deviatioix  will  be  best  seen  by  obsex-ving  a  young  person  whose  joints  are  flexible, 
loxxxxgixxg  lazily  on  oxxe  leg.  A  lax-ge  sweeping  cxxrve,  sometimes  ahnost  a  semicix^cle,  will 
be  found  exteixding  from  the  lower  pai-t  of  the  dox'sal  x'egioxi  to  the  sacrum.  Now,  if 
it  be  admitted  that  the  posture  is  one  of  ease,  which  gives  relief  to  the  muscles  of  the 
limbs  when  fatigued,  and  is,  mox-eover,  frequently  indulged  in,  it  may  be  gx-anted 
that  the  curve  will  be  prone,  in  a  young,  growing  pex-son,  especially  of  delicate  fraxne, 
to  become  permanent.  The  vex^tebrse,  and  all  the  structures  connecting  them,  will 
be  in  danger  of  undex^goixxg  changes  in  their  forms  and  relations,  to  accommodate 
themselves  to  the  position.  Sxxpposing,  therefore,  that  the  curvature  has  become 
confirmed,  and  that  it  is  situated  principally  iix  the  loins,  what  effects  may  be 
anticipated  1 

It  is  obvioxxs  that,  so  loxig  as  the  persoxx  in  whom  the  cxxrve  exists  can  keep  the 
pelvis  poised  in  its  oblique  position,  he  will  experience  no  inconvenieixce  because 
the  deviation  is  adapted  to  it.  But  the  circxxmstances  will  be  greatly  changed  when 
he  adopts  a  postux-e  ixx  which  the  pelvis  is  xxecessarily  horizontal.  That  is  the  case  in 
sittixxg  or  in  walking.  It  may  therefox-e  be  expected  that  when  a  person  in  whom 
the  spixxe  has  acqxxired  a  permanent  bend  near  the  base  sits  or  walks,  not  only  the 
column,  bixt  the  whole  superstructxxre  reared  upon  it,  will  fall  extensively  to  one  side. 

There  will  be  i-emarked  in  most  cases  of  advanced  scoliosis  more  or  less  xxxarked 
tendency  to  a  third  or  cervical  curve.  The  dotted  line  c  cP  (fig.  98),  if  continued 
slightly  ixpwards  and  across  the  median  line,  will  represent  this  third  curve.  The 
tendexxcy  to  the  third  curve  is  shown  in  the  living,  by  the  head  slightly  leanixig  to 
one  side,  and  being  at  the  same  time  slightly  rotated. 

It  might,  perhaps,  be  thought  that  this  habitual  Ixxmbar  curve  could  be  rectified 
by  the  patient  exerting  the  muscles  of  the  back  to  px-op  up  the  spine,  or  by  poising 
the  pelvis  in  a  contrary  lixxe  to  the  first.  But  these  atteixipts  will  be  unavailixxg  for 
two  reasons  :  first,  they  will  xiot  succeed  on  accoixnt  of  the  changes  in  the  x^elative 
dimensions  of  the  two  sides  of  the  vertebrae,  and  of  the  coxxnectiixg  structures  coxxtin- 
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gent  on  their  cm-ved  shape ;  secondly,  owing  to  the  twisting  of  the  vertebrae  which 
invariably  accompanies  the  incurvation,  the  several  processes  and  articular  surfaces 
are  so  much  altered  in  their  relative  positions  that  they  become  mutually  interlocked, 
and  the  movements  between  them  are  checked  or  arrested.  Accordingly,  as  the 
lower  curve  cannot  be  spontaneously  overcome,  and  the  equilibrium  must  be  restored^ 
the  only  alternative  is  the  formation  of  a  new  one  above  it,  and  in  counteraction  of 
it.  The  spinal  muscles  on  the  convex  side  act  on  the  upper  part  of  the  spine ;  and 
by  gradually  raising  it  and  drawing  it  toward  the  median  line,  they  eventually  bring 
its  summit  over  the  seat  of  the  centre  of  gravity.     The  muscles  attached  to  the  head 

and  to  the  shoulders  contribute  to  adjust 
them  also,  and  direct  them  towards  their 
correct  places.  Thus  the  superior  or  dorsal 
ciu've  is  formed. 

Causes  of  the  rotation. — It  may  now 
a  be  inquired  into,  how  the  twisting  of  the 
spine  on  its  long  axis,  which  is  an  invari- 
able accompaniment  of  the  lateral  incurva- 
tion, is  produced.  It  is  about  equal  in 
degree  both  in  the  lumbar  and  dorsal 
curves,  and  has  also  a  definite  relation  to 
the  curves  ;  being  always  directed  in  such 
a  manner  that  the  concave  sides  of  the 
vertebrae  are  wheeled  forward,  and  the 
convex,  of  course,  backward. 

It  has  been  stated  above,  when  advert- 
ing to  the  surfaces  and  processes  by  which 
the  vertebra}  are  articulated,  that  the  only 
solid  structures,  as  distinguished  from  the 

Fig.  99.  Diagram  illustrative  of  the  in- 
variably simultaneous  rotation  of  verte- 
bras in  Scoliosis. 


A,  B,  oblique  line  of  pelvis  when  standing  on  right  leg  ; 
C,  D,  line  indicative  of  the  tendency  of  the  trunk  to  fall 
to  the  left  when  standing  on  the  right  leg  ;  cud, 
curvature  of  spine  consequent  on  oblique  direction  of 
the  pelvis  ;  a,  b,  horizontal  line  of  pelvis,  as  in  the 
posture  of  sitting  ;  c,  d,  position  towards  which  the 
spine,  having  become  curved  in  the  loins,  is  liable  to 
fall  when  the  pelvis  is  placed  horiEoutally.  The  curve 
in  the  loins  being  permanently  established,  the  exer- 
tions of  the  patient  to  restore  the  equiUbrium  tell 
only  on  the  part  of  the  spine  above.  The  dotted 
lines  c,  d,  c,  d'  indicate  the  line  of  the  formation  oi  the 
lumbar  and  dorsal  curves. 


A,  B,  c,  D,  normal  position  of  a  normal  lumbar  vertebra  ; 
(I,  6,  c,  rf,  rotated  position  of  the  same  ;  e.  supposed  chief 
centre  point  of  rotatory  movement — namelj',  in  the  most 
compressed  and  absorbed  articular  processes  of  the  seve- 
ral lumbar  vertebraj,  more  or  less,  on  the  right  side. 


muscles  and  ligaments,  which  intervene  to  check  or  arrest  lateral  movement  in  them, 
are  the  articular  processes.  It  was  also  shown  that,  when  the  muscular  and  fibrous 
structures  were  inefficient,  and  the  spine  inclined  to  one  side,  the  effects  produced  on 
these  processes  by  the  pressure  of  the  superincumbent  weight  differed  essentially  on 
the  two  sides  of  the  column ;  that  from  the  weight  being  received  wholly  on  the 
concave  side,  the  articular  processes  of  that  side  were  shortened  and  flattened  by 
absorption ;  while,  owing  to  the  processes  on  the  convex  side  escaping  compression, 
they  preserved  their  normal  shape  and  size,  and  diverged  frora  each  other.  The  in- 
fluence which  this  contrast  in  the  rate  of  simultaneous  twisting  and  absorption  of 
the  substance  of  the  vertebrae  on  the  tv/o  sides  may  have  in  causing  lateral  incurva- 
tion will  be  apparent  when  we  take  into  view  the  relative  position  of  these  processes 
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to  the  central  axis  of  the  spine.  They  are  placed  postero-laterally  in  the  vertebrse. 
Consequently,  at  the  same  time  that  the  column  falls  sideways,  a  rotatory  movement , 
in  a  partially  hoiizontal  plane,  will  take  place  upon  the  articular  pi-ocesses  of  the 
concave  side  as  centres  or  pivots ;  and  the  vertebrge  will,  therefore,  perform  a  partial 
rotation,  with  their  sides,  which  have  undergone  the  chief  destruction,  pointing 
forwards. 

Dr.  Judson  has  contrived  an  ingenious  and  useful  mode  of  artificially  articulat- 
ing the  vertebral  bones,  very  illustrative  of  this  influence  of  the  anatomical  form  of 
the  articular  processes  in  favouring  rotation. ^ 

If,  however,  instead  of  a  normal  lumbar  vertebra,  we  take  a  dorsal  or  lumbar 
vertebra  from  the  body  of  an  advanced   scoliosis  subject,  as  in   fig.   100,  we  find,  in 


Fig.  100.  Tlie  lumbar  por- 
tion of  a  case  of  probably 
Eacbitic  Scoliosis  seen  from 
the  left  side. 


Fig.  101. — Front  view  of  the  same  specimen. 


^ 


,  a,  the  almost  straight  Hne  of 
spinous  processes ;  /■,  t,  p,  the  right 
transverse  processes  approximated 
to  the  spmous  ridge  ;  /,  t,  p,  the  left 
transverse  processes,  unduly  distant 
from  the  spinous  ridge  ;  6,  6,  b,  b,  b, 
the  bodies  distorted  anteriorly,  and 
to  the  left.  It  will  be  observed 
also  that  opposite  to  b,  b,  b,  b,  b  is  a 
series  of  knobs  or  prominent  eleva- 
tions, each  of  which  corresponds 
with  each  intervertebral  substance. 
This  protuberant  appearance  of 
similar  displaced  vertebrae  has 
been  before  pointed  out  in  rachitis. 


Showing  the  anterior  bulge  of  lumbar  vertebral 
bodies  and  their  rotatory  curve  to  the  left,  the 
irregular  disposiuon  of  the  transverse  processes, 
and  the  protuberances  at  the  intervertebral 
junctions.  The  drawing  of  this  specimen  has 
already  been  jjublished  without  acknowledgment 
of  its  source. 


addition  to  its  observed  rotation  on  its  horizontal  axis,  and  its  hitherto  described 
changes  in  form,  that  the  relation  of  the  transverse  processes  to  the  spinous  process 
is  much  changed — the  transverse  and  spinous  process  on  the  concave  side  have  be 
come  approximated,  say,  in  the  lumbar  vertebi'a,  half  an  inch,  and  sometimes  upwards 
of  half  an  inch,  the  space  between  the  Spinous  and  transverse  processes  being  much 
narrowed  in  the  hollow  side,  with  corresponding  increased  space  between  them  on 
the  protuberant  side.  This  is  well  shown  in  a  specimen  of  lumbar  scoliosis  obtained 
by  Mr.  L.  S.  Little,  models  of  which  were  deposited  by  him  at  the  London,  and  the 
National  Orthopaedic,  Hospitals.     The  above  drawings  (figs.  100,  101)  of  it  bring  out 

^  Judson,    The    Cause   of  Rotation   in   Lateral    Curvature.      New    York,    1876.*     This 
gentleman  has  been   crood  enough  to  present  to  the  London  Hospital  Museum   one  of  the 
contrivances  in  question.     It  shows  also  the  contributing  share  of  the  weight  of  the  head  and 
upper  extremities  in  producing  scoliosis  in  predisposed  subjects. 
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well  the  relative  straightiiess  of  the  spinous  ridge  (see  fig.  100),  whilst  considerable 
twisting  and  deformity  of  tlie  bodies  exist. 

This  subject  would  be  incomplete  without  the  addition  of  the  following  figures, 
published  by  Mr.  Little,  in  the  'London  Hospital  Reports,'  1867. 

The  first  exhibits  the  subject  of  severe  scoliosis,  with  the  dorsal  muscles  dis- 
sected. The  gibbosity  is  considerable,  and  the  consequent  alteration  of  the  propor- 
tions of  the  trunk  and  upper  limbs  well  mai'ked.  The  third  figure  shows  the 
dissected  skeleton  with  the  considerable  double  curve ;  but  neither  the  fii'st  nor  third 
figures  would  give  any  indication  of  the  surprising  twist  of  the  bodies,  as  shown  in 
the  front  view  of  the  column  at  No.  II. 

Speeial  appearanoes  at  different  curves.  Trunk. — Decrease  of  height,  and  in- 
crease of  breadth  in  the  trunk  generally,  with  consecpient  disproportionate  length  in 
the  extremities. 

Lumbar  curve. — Owing  to  the  thickness  of  the  mass  of  muscles  in  the  loins,  and 
the  natural  arching  of  the  vertebrse  forward  causing  a  hollow  behind,  the  lumbar 
part  of  the  column  does  not  come  so  distinctly  into  view  as  the  doi^sal ;  hence  it  is 
not  always  easy  to  discover  a  curvature  in  it,  especially  at  its  incipient  stage.  The 
only  apparent  sign  of  there  being  one  may  consist  in  the  waist  being  peculiarly 

Fig.  102. — Unusual  form  of  Dorso-lumbar  Scoliosis  to  the  right  side,  showing  the  dispro- 
portionate distortion  of  the  bodies  compared  with  the  line  of  the  spinous  processes. 


short  and  broad,  which  indicates  that  the  lumbar  vertebrae  have  yielded  to  the  pres- 
sure of  the  superincumbent  weight  and  become  citrved.  To  estimate  the  weakness 
of  the  part,  the  patient  may  be  instructed  first  to  place  herself  in  a  lounging  posture ; 
the  clumsiness  of  the  waist  will  then  be  perceptibly  aggravated ;  but,  by  asking  her 
again  to  make  a  strong  eflbrt  to  elevate  her  body,  a  visible  improvement  in  the 
proportions  of  the  waist  will  take  place,  which  will  last  so  long  as  the  exertion  is 
continued. 

Supposing  the  deformity  more  advanced,  the  first  thing  ^^erceived  in  the  loins 
will  be  a  want  of  symmetry  between  the  two  sides — a  narrowness  and  fulness  on  the 
one,  and  an  expanded  sunken  condition  on  the  other ;  the  contrast  being  more 
apparent  if  the  patient  stand  in  a  slouching  position.  Accordingly  the  muscles 
which  lie  upon  the  vertebrae  on  the  full  side  will  be  stretched,  and  also  thrust  back,  so 
as  with  the  transverse  processes  situated  beneath  to  form  a  curved,  rounded  swelling 
(see  p.  429),  If  the  twisting  be  considerable,  the  consequent  displacement  of  the 
muscles  may  be  so  great  that  their  inner  margins,  in  relation  with  the  vertebral 
ridge,  will  overlap  the  points  of  the  spinous  processes,  and  conceal  them.  As  in 
cases  of  slight  curvature,  the  fulness  may  not  be  easily  i-ecognised ;  the  best  mode 
of  bringing  it  into  view  is  to  direct  the  patient  to  bend  forward,  as  in  making  a  bow, 
when  the  inequality  will  be  distinctly  visible. 
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In  proportion  as  a  lateiul  curve  at  any  part  of  the  spine  becomes  more  acute,  the 
accompanying  rotation  or  twisting  is  increased  ;  and  the  bulging  at  the  convex  side 
is  augmented  to  a  corresponding  degree.  That  condition  is  miuch  more  visible  in 
the  dorsal  (see  fig.  95)  than  the  lumbar  region;  yet  cases  have  been  met  with,  in 
the  loins,  wherein  the  rotation  of  the  vertebrae  on  their  long  axis  has  equalled  not  less 
than  a  quarter  of  a  circle  in  its  circuit ;  and  in  which  the  vertebrae  at  the  principal 
bend,  when  looked  at  from  the  back,  were  seen  in  profile  instead  of  posteriorly. 

Another  efiect  produced  upon  the  figure,  by  the  lumbar  curve  in  connection  with 
the  pelvis,  may  be  noticed.  As  the  vertebrae  spring  from  the  sacrum,  they  may  in- 
cline, in  the  first  part  of  their  course,  at  such  an  acute  angle  to  the  left  that  they 


Fig.  103. — Posterior  view  of  extreme  Scoliosis.  (Reduced  from  an  engraving,  taken 
from  a  drawing  by  Sir  C.  Bell,  in  Mr.  John  Shaw's  folio  work  on  '  Distortions  of  the 
Spine/  favoured  us  with  3IS.  explanation  by  Mr.  Alexander  Shaw.) 


follow  the  line  of  the  brim  of  the  pelvis,  and  are  in  close  proximity  to  it.  The  con- 
sequence of  this  near  approach  is  that  the  boundary  of  the  upper  margin  of  the  wing 
of  the  ilium  is  concealed  ;  and  the  surface  of  that  pait  of  the  region  of  the  hip  being 
nearly  on  the  same  level  with  that  of  the  ridge  of  the  spine,  they  appear  merged  into 
one.  The  result  is,  that  the  hip  seems  not  only  greatly  enlarged,  but  elevated  abovG 
its  normal  height.  The  sense  of  spinal  weakness  at  this  part  is  sometimes  in  middle- 
aged  persons  relieved  apparently  by  the  lumbar  vei'tebrae  resting  upon  the  left  ilium, 
or  by  the  ribs  on  the  right  coming  into  contact  with,  and  resting  upon,  the  right 
ilium,  as  in  fig.  103.  The  Museum  of  the  Royal  College  of  Surgeons  of  England  contains 
a  specimen  of  arrested  scoliosis,  through  the  deposit  of  bony  plates  along  the  front  of 
the  vertebral  bodies. 

The  appearance  of  the  lumbar  region  on  the  concave  or  right  side  of  the  curve 
presents  a  general  contrast  to  that  on  the  convex.  Owing  to  the  spine  receding  from 
its  base  to  the  left,  in  forming  the  curve,  the  i*ight  side  has  greater  breadth  across 

F  F  3 


436 


DISEASES   OF   THE    SPINE. 


Ftg.  104. — Supposed  transverse  section  of 
the  Tliorax  about  its  middle:  to  show 
the  displacement  of  the  ribs  consequent 
on  the  rotation  of  the  dorsal  vertebrae. 


than  the  opposite;  and,  owing  to  the  column  being  rotated  on  its  long  axis  with  the 
right  sides  of  the  vertebrae  forward,  a  flatness,  or  hollow,  or  even  a  flexure  in  the 
surface,  is  produced.  But  a  notable  difference  between  this  side  and  the  convex  will 
be  perceived,  especially  in  the  form  and  situation  of  the  waist.  Owing  to  the  incli- 
nation of  the  spine  to  the  left,  the  right  side  of  the  pelvis  becomes  particularly  dis- 
tinct, and  juts  out  like  a  promontory.  Consequently,  this  lower  boundary  of  the 
waist  comes  conspicuously  into  view,  and  the  flexure  above  is  abnormally  deep.  The 
contraction,  however,  on  the  left,  which  alone  corresponds  to  a  waist,  is  mei-ely  a 
hollow  in  the  side,  from  depression  in  the  ribs,  and  is  situated  far  above  the  level  of 
the  proper  place  of  the  waist :  so  that  a  line  drawn  between  them  would  be  highly  ob- 
lique, instead  of  horizontal.  The  difference 
in  form  of  the  two  sides  of  the  waist  in  an 
average  scoliosis  is  well  shown  in  fig.  95  . 

Chest.- — From  the  upper  or  dorsal  curve 
being  situated  in  the  part  of  the  spine  to 
which  the  ribs  are  attached,  the  walls  of 
the  chest  are  included  in  the  deformity. 
Again,  as  the  scapules  rest  on  the  chest,  the 
position  of  the  shoulders  is  also  involved. 
Further,  owing  to  there  being  a  natural 
stoop  forward  at  the  dorsal  region,  the 
features  of  the  distortion  are  rendered 
to  a  certain  degree  more  distinct  than 
below. 

On  examining  the  dorsal  region  of  a 
patient  in  whom  the  deformity  is  incipient, 
the  first  thing  to  be  remarked  here,  also, 
will  be  a  want  of  symmetry  on  the  two 
sides.  Supposing  the  case  to  be  one  of 
an  average  kind,  there  will  be  increased 


Fig.  105. — Diagram  representing  a  supposed 
transverse  section  of  the  Abdomen,  at 
the  lumbar  region. 


fulness  and  elevation  on  the  right,  and 
contraction  with  depression  on  the  left. 
The  line  of  the  lateral  curve  will,  to  some 
extent,  be  ti^aced  by  following  the  course 
of  the  spinous  ridge.  But,  in  order  to 
estimate  the  accompanying  rotation,  the 
elevations  on  each  side  of  the  ridge,  corre- 
sponding to  the  transverse  processes,  must 
be  looked  to ;  when  that  upon  the  convexity 
will  be  found  abnormally  protuberant,  and 
that  upon  the  concavity  proportionately 
depressed. 

Attending  next  to  the  t-ibs :  the  changes 
in  their  position  are  twofold,  depending  on 
distinct  causes.  Taking  the  convex  side 
first,  the  ribs  radiate  from  the  spine,  like 
the  rays  of  a  fan,  so  that  the  distal  ends  are  separated  and  the  intex'costal  spaces  en- 
larged ;  but,  in  addition  to  this,  they  project  backwards  (see  fig.  103).  Looking  next  to 
the  concave  side,  the  ribs  converge,  like  the  spokes  of  a  wheel  concentrating  to  the 
axle,  and  their  distal  ends  approximate ;  but,  in  addition,  they  advance  forward. 
Hence  it  will  be  perceived  how  the  right  half  of  the  chest,  as  looked  on  posteriorly, 
should  be  both  abnormally  expanded  and  protuberant ;  and  the  left  both  contracted 
and  depressed.  Again,  it  will  be  found,  as  might  be  anticipated,  on  turning  the  eye 
to  the  front,  that  the  anterior  ends  of  the  ribs  and  costal  cartilages  are  flattened 
or  depressed  on  the  convex  or  right  side,  and  prominent  on  the  left.  The  chest 
appears,  therefore,  as  if  the  left  half  were  moved  forwards  and  outwards,  and  the 
right  half  backwards  and  inwards.       The  left  mamma  consequently  presents  more 
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prominently  outwards  than  natural  (see  fig.  104).  These  changes  in  the  directions  of  the 
ribs  depend,  it  is  obvious,  on  the  analogous  ones  in  the  spine  :  the  ribs  being  like  the 
indicators  on  a  dial  plate,  magnifying  the  movements  at  the  centre.  The  radiation 
on  the  convex  side  results  from  the  divergence  of  the  aiiiculating  surfaces  appropri- 
ated to  the  ribs  on  that  aspect  of  the  spine,  connected  with  the  lateral  incurvation, 
and  the  projection  postei-iorly  results  from  the  rotation  of  the  vertebrae  on  their  long 
axis.  A  similar  explanation,  but  with  the  order  of  the  changes  reversed,  applies  to 
the  concave  side.^ 

Shoidders. — From  the  scapulae  being  placed  loosely  on  the  summit  of  the  chest, 
and  retained  in  their  places  only  by  the  muscles,  and  by  their  articulations  with  the 
clavicles,  they  are  free  to  rise,  sink,  protrude  or  recede  in  conformity  with  the  varia- 
tions in  the  forms  of  the  chest.  As  the  upper  ribs,  of  the  convex  side,  which  support 
the  right  scapula,  are  both  elevated  and  directed  posteriorly,  the  shoulder  is  not  only 
raised  above  its  ordinary  level,  but  projected  backwards  :  hence  it  is  high  and  bulging 
as  if  enlarged,  and  fits  closely  against  the  side.  The  ribs  on  the  concave  or  left  side 
are  pointed  downwards  and  forwards,  so  as  to  cause  a  general  collapse  of  the  upper 
region  of  the  chest  :  the  scapula  is  thus  deprived  of  support,  and  is  held  in  its  place 
principally  by  its  attachment  to  the  acromial  end  of  the  clavicle  :  the  shoulder,  there- 
fore, falls  down  by  its  own  weight  and  that  of  the  arm  below  its  proper  level ;  it  also 
stands  off  apart  from  the  body,  with  a  flattened  and  pendulous  appearance.  It  will 
presently  be  seen  that,  in  certain  extreme  cases  of  the  deformity,  in  which  the  ribs 
on  the  convex  side  are  wound  about  the  vertebrae  as  a  consequence  of  the  contortion, 
that  side  is  diminished  transversely  and  loses  its  rotundity  :  the  right  scapula  will 
then  descend  from  its  elevated  position  to  the  level  of  its  fellow  on  the  left.  Occasion- 
ally the  chest,  together  with  the  shoulders,  is  turned,  as  vipon  a  pivot,  by  the  wheel- 
ing round  of  the  spine,  to  such  a  degree  that  its  left  side  will  face  to  the  front  and 
its  right  to  the  rear,  to  such  an  extent  that  the  medullary  canal  can  be  seen  into  from 
between  the  ribs.  A  remarkable  illustration  of  this  fact  is  afibrded  by  the  distorted 
spine  in  the  skeleton  of  a  prematurely  overgrown  young  giant  (nearly  8  feet),  pre- 
served in  the  Museum  of  the  College  of  Physicians  at  Philadelphia.  The  clavicles 
will  revolve  equally ;  and  the  displacement  of  one  of  these  at  its  sternal  articulation 
from  this  cause  has  been  known  to  be  so  great,  that  it  has  pressed  on  the  trachea,  so 
as  to  threaten  suffocation,  and  necessitate  partial  excision. 

When  lateral  curvature,  from  neglect,  becomes  worse,  the  increase  is  almost 
always  more  apparent  and  extensive  in  the  dorsal  than  in  the  lumbar  region.  With 
increase  of  gibbosity,  an  increase  in  the  acuteness  of  the  '  angles '  of  the  ribs,  with  a 
flattening  of  their  centres  or  bodies,  appears.  That  change  is  obviously  caused  by  the 
progress  of  the  rotation  of  the  vertebrae  on  their  long  axis.  As  the  spine  revolves, 
the  ribs  are  drawn  to  it,  just  as  a  rope  in  machinery  is  coiled  about  a  barrel  in  circular 
motion.  Accordingly,  in  proportion  as  the  vertebrae  rotate,  the  proximal  ends  of  the 
ribs  travel  backward,  and,  by  so  doing,  increase  the  acuteness  of  the  angles.  Again, 
as  a  resistance  is  made  to  the  posterior  movement  by  the  attachment  of  the  distal 
ends  of  the  ribs  to  the  sternum,  a  stretching  force  is  applied,  which  has  the  effect  of 
straightening  their  arches  and  flattening  their  contour.  As  the  contortion  advances, 
the  line  of  angles  is  carried  further  backward,  till  it  forms  a  prominent  ridge,  concen- 
tric with  the  spinous,  and  more  prominent.  The  muscles  which  lie  in  the  vertebral 
groove  are  so  much  displaced  by  the  twisting  of  the  column,  that,  their  inner  margins 
now  overlap  the  tips  of  the  spinous  processes,  and  conceal  them.  When  the  defor- 
mity has  proceeded  thus  far,  the  next  stage  in  its  progress  is,  that  the  proximal  ends 
of  the  ribs,  from  their  articulating  heads  to  the  angles,  inclusive,  are  transported 
bodily  round,  in  their  bent  condition,  by  the  circumvolution  of  the  column,  so  as  to 
be  in  actual  contact  with  the  sides  of  the  vei-tebrse,  and  to  be  coiled  upon  them.  The 
twisting  of  the  spine  on  its  long  axis  is,  of  coui-se,  very  great  in  these  extreme  cases — 
being  equal,  it  may  be  estimated,  in  certain  of  the  vertebrae,  to  nearly  a  quarter  of  a 

^  The  appearances  described  above  will  be  made  more  distinct  by  the  patient's  stooping, 
PC  as  to  protrude  the  spine  and  adjoining  ribs  ;  as  well  as  by  crossing  the  arms  in  front, 
akimbo,  to  draw  the  scapulae  forward. 
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circle ;  and  tit  the  same  time  that  the  contortion  proceeds,  the  spine  becomes  more 
acutely  bent.  From  these  combined  causes,  a  prominent  enlargement,  standing  out 
abruptly  from  the  centre  of  the  back,  with  expanded  ribs  overlying  the  spine  for  its 
summit,  is  formed,  constituting  the  hump. 

Simultaneously  with  those  changes  on  the  convex  side,  equally  great  ones  are 
being  wrought  on  the  concave.  In  proportion  as  the  spine  revolves,  the  sides  of  the 
vertebrpe  and  the  ribs  connected  with  them  are  carried  forward  ;  and  as  the  column 
bends  increasingly,  the  ai'ticular  ends  of  the  ribs  are  caught  and  enclosed  in  the  deep 
pai'ts  of  the  angle  formed  by  the  upper  portion  of  the  spine  with  the  lower.  Conse- 
queiDtly,  the  sides  of  the  vertebrae,  more  particularly  the  oblique  processes,  and  the 
posterior  halves  of  the  ribs,  undergo  heavy  pressure  from  the  superincumbent  weight. 
Hence  they  become  extensively  wasted  by  absorption.  Large  portions  of  the  postero- 
lateral pai'ts  of  the  vertebrae  disappeai- :  the  intervertebral  substances  are  greatly 
thinned,  and  the  bodies  present  a  skewed  appearance.  As  to  the  libs,  they  are  not 
onl}^  huddled  closely  together,  but  may  be  attenuated  so  as  to  be  scarcely  thicker  than 
goose-quills. 

By  degrees  the  hump  may  equal  that  which  obtains  in  angular  spinal  deformity, 
or  be  even  greater,  with  the  characteristic  difference  that  in  scoliosis  the  disparity  in 
size  and  form  in  the  chest  is  apt  continually  to  increase.  It  has  often  been  said  that 
there  is  no  lateral  yielding  in  angular  curvatui'e.  This  is  true  in  the  main,  but  the 
surgeon  needs  to  watch  the  progress  of  angular  curvature,  and  on  the  first  appearance 
of  lateral  yielding  take  measures  to  check  it. 

It  is  manifest  that  important  encroachments  must  have  been  made  on  the  space 
within  the  chest,  intended  for  the  heart  and  lungs,  by  the  changes  in  its  pari etes  just 
described.  All  that  part,  for  example,  contained  between  the  portion  of  the  walls 
which  had  become  folded  about  the  spine,  and  the  spine  itself,  on  the  convex  side, 
would  be  lost  to  the  pleural  cavity.  Again,  from  the  contraction  of  the  chest  on  the 
concave  side,  the  room  for  the  lungs  would  be  greatly  diminished.  It  may  likewise 
be  conceived  that  much  embarrassment  in  the  actions  of  respiration  would  result 
from  the  remarkable  disfigurement  of  the  ribs,  particularly  at  their  articulations. 
Nevertheless  it  is  known  that  the  various  organs  possess  an  extraordinary  power  of 
accommodating  themselves,  with  at  first  little  impairment  of  their  functions.  Often 
probably  a  predisposing  cause  of  scoliosis  has  been  the  hereditary  or  acquired  tuber- 
culous diathesis.  Some  break  down  with  early  pulmonary  phthisis,  though  less  often 
than  from  previous  vertebral  disease.  As  age  advances,  suffering  from  internal 
disease  may  arise.  The  liver,  stomach,  lungs,  and  heart  perform  their  functions 
with  difficulty  in  the  gradually  increasing  limited  space  allotted  to  them,  organic 
disease  of  them  follows,  and  shortens  existence.  We  have,  however,  met  with 
extreme  scoliosis  subjects  nearly  seventy  years  of  age.  In  extreme  cases  of  distortion, 
the  compages  of  the  thoracic  and  abdominal  cavities  present  both  singular  irregulari- 
ties, and  all  the  viscera  contained  in  them  undergo  a  new  moulding  of  their  figures 
to  adapt  them  to  the  changes.  Thus  the  spinal  cord  submits  to  be  altered  both  as 
to  dimensions  and  shape,  in  accommodation  to  the  tortuous  form  and  abrupt  angular 
bendings  of  the  vertebral  canal,  without  loss  of  function.  On  the  concave  sides  of 
the  curves,  the  intervertebral  foramina  become  contracted  and  partially  closed  :  it 
might  be  supposed  that  the  spinal  nerves  would  be  pinched  and  injiired  in  their 
passage  through  them  ;  but  expeiience  shows  that  pain  from  this  cause  is  an  ex- 
ception. ' 

In  the  earliest  stage  of  scoliosis,  all  distortion  may  disappear  on  suspension  or 
lying  down,  and  it  is  pix)bable  that,  with  disaj^pearance  of  the  outward  distortion,  the 
column  has  te  "porarily  become  straight. 

Undue  mobility  at  the  junction  of  the  curves,  especially  where  the  lumbar  curve 

^  It  ia  said  that  a  formerly  well-known  Sussex  surgeon  and  palaeontologist,  who  had 
scoliosis  with  great  tumour  in  the  left  lumbar  region,  suffered  so  much  pain  that  the  tumour 
was  attributed,  to,  cancer. 
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Fig.  106.  —  Extreme 
Angular  Dorso-cervical 
Spinal  C!urvature,  I'rom 
disease  and  caries  of 
yertebree  (anchylosis). 


ends  .and  the  dorsal  begins,  is  often  present  in  advanced  cases,  and  accounts  for  mnch 
of  the  apparent  improvement  visible  Avlien  the  patient  is  suspended  or  assumes  the 
recumbent  position,  though  the  essential  morbid  rotary  curves  remain. 

Diagnosis. — The  deformities  within  the  bounds  of  the  spine  and  chest,  with  which 
scoliosis  is  liable  to  be  confounded,  are  contracted  chest  and  spine  from  pleurisy  (see 
pp.  441  and  442),  and  (fig.  ]106)  angular  projection  of  the  vertebrae  consequent  on 
caries  or  on  rickets.  The  better  to  assist  diagnosis  we  have  juxtaposed  the  ordinar}^ 
form  of  angular  curvature  from  vertebral  disease  and  that  fiom  rachitis.  In  deter- 
mining the  rachitic  origin  the  surgeon  will  seek  for  other  signs  of  that  disease  (vol.  iii.) 
If  the  disease  which  causes  the  formation  of  the  angle  be  seated  in  the  dorsal  region, 
the  ribs  attached  to  the  column  on.  each  side  are  a  bar  to  the  spine  bending  sideways ; 
but  when  the  disease  is  lower,  especially  in  the  dorsi-lumbar  region,  there  may  be  a 
slight  deviation  to  either  side,  and  the  angular  may  then  present  some  of  the  appear- 
ances characteristic  of  scoliosis.  The  principal  distinguishing  feature  between  them, 
so  far  as  the  deformity  is  concei'ned,  is  that  I'otation  of  the  spine  is  an  invariable 
accompaniment  of  scoliosis,  and  is  rarely  present,  even  in  a  slight  degree,  in  angular  : 
and  as  the  signs  of  that  twisting  movement  in  the  former  are  always  recognised  with 
ease,  there  ought  to  be  no  difficulty  in  perceiving  the  dis- 
tinction.    (See  p.  406.) 

Prognosis. — -In  anticipating  the  issue  of  a  case  of  lateral 
curvature,  it  should  be  remembered  that  the  flexibility  of 
the  spine,  in  youth,  diminishes  yearly.  Now,  as  the  gi-eater 
the  flexibility,  the  greater  is  the  proneness  of  the  deformity 
to  get  worse  if  neglected  ;  and  as  the  greater  the  flexibility, 
also,  the  more  favourable  is  the  condition  of  the  spine  for 
effecting  a  cure,  it  follows  that  an  early  commencement  of 
treatment  is  urgently  necessarj^  both  for  pi-eventing  increase 
of  the  curvatures,  and  for  rectifying  them.  Again,  as 
rigidity  of  the  column  increases  with  years,  curvatures  of  old 
standing  are  less  likely  to  become  woi-se  than  those  of  recent 
formation  ;  and,  for  the  same  reason,  the  prospect  of  success 
from  treatment  is  more  distant  in  them.  Scoliosis,  from  its 
earliest  to  the  latest  stages,  should  be  regaixled  as  a  serious 
affection ;  for,  although  not  threatening  life,  it  may  be  said 
to  jeopardise  the  future  social  and  pliysical  happiness  of  the 
subject. 

For  testing  the  stability  of  the  spine,  and  judging  of  the 
efficacy  of  the  treatment,  the  best  mode  is,  first,  to  put  the  patient's  body  on  the 
stretch  by  extension  and  counter-extension;  then,  to  measure  the  height,  both 
when  recumbent  and  when  standing  at  its  fullest,  with  accuracy ;  when  that 
has  been  done,  let  her  lounge  at  her  ease  for  some  time ;  lastly,  let  her  height  be 
measured  after  the  spine  has  had  time  to  sink  down  :  the  loss  observed  on  comparing 
the  measurements  will  indicate  the  mobility  of  the  column. 

Treatment. — By  reclining  in  the  supine  position  on  an  inclined  board,  the  head 
and  armpits  being  adequately  secured  to  prevent  the  patient  from  sliding  down,  and 
the  lower  part  of  the  body  left  loose,  or  with  some  mechanical  appliance  added  to 
increase  the  traction,  extension  and  counter- extension  may  restore  the  spine,  more  or 
less  effectually,  to  its  straight  position.  The  benefit  anticipated  is,  that,  in  course  of 
time,  when  the  vertebrse  and  connecting  structures  have  been  kept  sufficiently  long 
in  their  approximately  normal  situations,  they  will  become  reinstated  in  them  by 
the  influence  of  gTowth. 

It  cannot  be  doubted  that  this  plan  of  keeping  a  patient  confined  on  the  back  for 
a  long  period  has  proved  more  efficacious  than  others.  But  there  are  sundry  objec- 
tions to  adopting  it,  especially  as  an  exclusive  mode  of  treatment :  the  chief  of  these 
are,  the  injury  to  the  patient's  health,  which  follows  the  prolonged  confinement ;  the 
debility  of  the  muscles  that  ensues  from  want  of  exercise  ;  the  comparative  seclusion  ; 
and  the  interference  with  the  pursuit  of  education.     Amesbury  introduced  a  useful 
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couch  enabling  the  patient  to  combine  exercises  of  the  entire  body  and  hmbs  in  the 
recumbent  posture.  It  has  been  a  constant  aim  to  find  a  fitting  substitute  for  entire 
recumbency  in  spinal  supports  of  various  kinds.  One  of  the  chief  recommendations 
of  these  is,  that  they  allow  liberty  to  the  patient  to  walk  or  sit  at  pleasure,  in 
common  with  others;  and  for  that  advantage  she  willingly  submits  to  the  irksome- 
ness  of  wearing  them.  Whatever  ingenuity  may  be  exhibited  in  the  construction — 
in  forming  a  secure  point  d'appui  at  the  hips — in  introducing  contrivances  to  hoist 
up  the  column,  or  to  unbend  it — inserting  props  for  strength,  or  compresses  to  push 
the  gibbous  ribs  inward — it  is  liable  to  fail ;  because  the  mobile  human  trunk  cannot 
be  acted  upon  as  if  it  were  made  of  insensitive  inert  mateiial.  The  remark  applies 
particularly  to  cases  of  incipient  distortion,  when  the  patients  are  about  fourteen 
years  of  age.  Later  in  life,  wlien  the  vertebrae  and  ribs  are  more  consolidated, 
and  the  pelvis  more  fully  developed,  a  better  purchase  can  be  obtained  for  the  centres 
of  bearing.  But  when  that  time  has  arrived,  the  curvatures  have  generally  become 
too  stiif  and  unyielding  for  treatment  of  any  kind  to  be  serviceable,  beyond  afi^ording 
relief  to  the  feeling  of  weakness  and  pain. 

Physical  exercises,  are  essential  adjuncts  of  the  treatment.  They  accomplish 
vaiious  beneficial  objects ;  besides  their  use  in  streng-thening  the  muscles,  and  pre- 
serving the  health,  they  have  the  indirect  efliect  (see  p.  427)  of  increasing  the  density 
and  solidity  of  the  bones,  and  adding  to,  the  tenacity  and  power  of  resistance  of  the 
ligaments  of  the  joints.  Moreover,  they  may  be  made  available  for  stretching  the 
conti-acted  parts  in  the  concavities  of  the  curves ;  and,  by  loosening  the  connections  of 
the  vertebrae,  they  will  give  greater  facility  to  straightening  the  column  by  extension. 
Excepting  in  the  earliest  stage,  when  the  disorder  is  too  often  not  discovered,  it 
would  be  vain  to  supjoose  that  exercises  by  themselves  could  effect  a  cure.  They  can 
only  be  serviceable  as  auxiliaries. 

It  appears  that,  in  order  to  do  most  justice  in  the  treatment  of  cases  of  lateral 
curvature,  the  best  course  is  to  combine,  in  various  proportions,  according  to  the 
nature  of  the  deformity,  and  the  age  of  the  patient,  parts  of  the  most  reliable  plans 
in  use,  viz.  :  1.  removal  of  predisposing  and  exciting  causes;  2.  gentle  calisthenic 
and  gymnastic  exercises;  3.  rest  on  the  inclined  plain,  prone  or  recumbent:  4. 
manipulations  by  a  rubber  taught  to  exert  particular  efforts  to  reduce  the  lumbar 
curvature  ;  5.  the  wearing  a  very  simple  or  more  complicated  siippoi't  to  head,  chest, 
and  spine,  as  the  case  may  indicate.  Experience  shows,  that  when  the  time  of  re- 
clining on  the  plane  is  broken  into  at  due  intervals,  by  exercises,  short  of  fatigue, 
indoors  and  out  of  doors,  the  health,  instead  of  being  impaired,  decidedly  improves 
under  the  conjoint  treatment. 

Where  a  support  is  needed,  the  selection  of  it  should  not  be  left  to  the  instrument- 
maker.  Often  a  very  simple  support  suffices,  in  which  care  is  taken  that  there  shall 
be  no  circular  compression  of  the  chest ;  that  the  abdomen  and  loins  be  well  supported, 
by  a  firm  abdominal  band  passing  behind  the  back  stem  of  the  apparatus,  to  support, 
as  much  as  possible,  the  lumbar  vertebrae  in  front,  where  they  are  most  disposed  to 
yield.  All  scoliosis  patients  exhibit  some  undue  hoUowness  of  loins,  and  tendency 
to  protrude  abdomen.  Attention  to  these  points  assists  the  removal  of  the  lordosis. 
The  overlooking  of  the  need  of  abdominal  support  to  the  loins,  and  directing  too 
exclusive  attention  to  the  dorsal  distortion,  explains  many  failures  in  instrumental 
aids  to  treatment. 

The  next  point  of  treatment  to  be  considered  is  the  question  of  removal  of  the 
great  weight  of  the  head.  This  can  only  be  done  effectually  by  recumbency  or  by 
suspension,  to  both  of  which,  through  their  interference  with  social  intercourse, 
parents  and  patients  often  object.  The  '  Minerva,'  a  long  known  suspension  apparatus,^ 
has  often  proved  useful. 

Suspension  of  the  head  by  pulleys  and  weights,  whether  seated  in  a  chair  or  in  a 
carriage,  or  when  seated  at  a  piano,  has  been  employed  by  the  orthopaedic  physician 
for  the  last  two  la.  uidred  years.     The  numerous  contrivances  for  the  piu^pose  which 

^  See  Little,  on  Deformities,  p.  376. 
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have  been  published,  testify  to  the  general  appreciation  of  the  necessity  of  removing 
the  weight  of  the  head,  and  the  difficulty  of  effecting  it. 

The  profession  has  been  largely  exercised  of  late  by  the  advertisers  of  the  asserted 
superiority  of  plaster-of-Paris,^  and  starch,  and  white-of-egg  bandage,  '  poro-plastic,' 
perforated  leather,  gutta-percha,  or  metal  corsets.  The  whole  of  these  contrivances,  in 
the  results  of  their  use,  often  differ  little  in  effect  one  from  the  other,  or  from  ordinary 
whalebone  stays.  To  the  artisan,  they  may  be  superior  as  working  materials,  but 
they  fail  almost  equally  in  the  important  respect  that  they  are  apt  to  press  upon  the 
shrunken  side  as  well  as  upon  the  protuberant  side.  They  disapj^oint  as  to  cure,  because 
they  do  little  towards  undoing  the  hidden  ciirves,  of  which  the  visible  ones  afford 
no  proportionate  indication.  They  often  satisfy  the  patient,  because  they  do  some- 
what lengthen  the  trunk,  afford  support,  and  conceal  much  of  the  mischief. 


On  Curvature  of  the  Chest  and  Spine  after  Pleurisy. 

True  or  simple  lateral  curvature. — It  is  well  known  that  when  pleuritic  eff"usion 
has  taken  place,  the  compressed  lung  is  sometimes  incapable  of  expansion,  and  being 
tied  down  by  the  unyielding  fibrous  adhesions,  remains  shrunk,  so  that  the  affected 
side  of  the  chest-wall  is  drawn  towards  the  contracted  lung,  is  deformed,  and  appears 
a  pei'manent  and  increasing  deformity ;  whilst  the  unaffected  lung  and  sound  side  of 
the  chest  expands  to  the  fullest  normal  development,  and  sometimes  beyond  it,  and 
appears  preternaturally  prominent.  The  collapse  and  shrinking  of  one  side  of  the 
chest  involves  the  vertebral  column  in  the  deformity ;  in  short,  the  chest  deformity 
could   not  occur  without  a  simultaneous  lateral  curvature  of  the  spine. 

Fig.  107. 


A  represents  a  drawiiigr  from  the  model  taken  from  a  j-otmg  lady,  aged  fourteen,  -who  had  been  affected  with  pleuritic 
effusion  two  years  before.  The  fluid  had  been  spontaneously  removed  by  absorption.  It  is  the  simple  true  lateral 
curvature  of  the  spine,  without  the  sigmoid  twist,  which  characterises  the  rotatory  lateral  curvature  of  the  spine, 
or  scoliosis,  commonly  misnamed  '  ordinary  lateral  curvature.'  e  represents  a  drawing,  taken  from  a  photograph, 
of  the  same  patient  twelve  months  afterwards.  The  intermediate  treatment  consisted  of  gymnastic  exercises,  and 
the  use  of  the  lateral  sling  so  as  to  support  the  patient  upon  the  prominent  side  of  the  chest  a  few  hours  daily,  by 
^yhich  means  the  act  of  chest  expansion  being  mechanically  retarded  on  the  sound  side,  expansion  of  the  contracted 
side  is  favoured. 

The  lateral  curve  consequent  upon  pleuritic  contracture  being  necessarily  concave 
towards  the  contracted  side  of  the  chest,  tends  to  force  the  healthy  portion  of  the 
chest  to  the  opposite  side.  Viewed  in  front  or  behind,  there  is  on  the  contracted  side 
approximation  of  the  shoulder  to  the  ilium  (see  fig.  107  a),  causing  a  uniform  lateral 
curve  of  the  spine  from  the  summit  of  the  dorsal  region  to  the  bottom  of  the  lumbar  one. 
No  other  distortion  of  the  spine  exists  in  which  a  similar  simple,  continuoiis,.  lateral 
yielding  of  these  regions  takes  place.  It  is,  in  fact,  the  only  true  lateral  curvature. 
It  has  none  of  the  sigmoid  character,  and  no  rotation  of  the  vertebrae,  which  are  more 

^  The  superiority  of  plaster  of  Paris  and  suspension  of  the  head  has  been  introduced  here 
from  America,  with  beat  of  drum  (as  well  as  the  terms  rotary  and  rotato-lateral  curvature) 
as  a  new  discovery.  The  use  of  gypsum  as  a  means  of  supporting  the  head,  and  the  use  of 
the  terms  in  question,  were  probably  found  in  Little,  on  Spinal  Weakness  and  Spinal  Curva- 
ture, London,  1868,  p.  107. 
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or  less  marked  features  of  scoliosis,  and  which  induced  us  to  substitute  the  term 
rotatory  or  rotato-lateral  curvature  for  that  distortion. 

This  deformity  appeai-s  to  the  casual  observer  similar  to  ordinary  lateral  curva- 
ture ;  and  when  slight,  even  the  experienced  eye  may  hesitate  in  diagnosis.  When, 
however,  the  lateral  curvature  from  pleuritic  contraction  is  investigated  side  by  side 
with  ordinary  lateral  curvature,  although  they  are  in  outward  appeai-ance  similar,  no 
two  pathological  states  can  be  moi'e  dissimilar.  The  curve  after  '  recovery '  from 
pleurisy  is  more  uniform,  and  involves  the  entire  column  in  one  sweep ;  the  depres- 
sion of  shoulder  on  the  contracted  side  is  relatively  greater  ;  the  reduction  of  capacity 
of  the  contracted  side  aj)plies  to  the  front  as  well  as  to  the  back  of  the  chest ;  the 
posterior  angles  of  the  ribs  on  the  expanded  side,  and  the  internal  margin  and  inferior 
angle  of  the  scapula,  are  less  salient  (compare  fig.  95  and  fig.  108);  and,  as  before 
stated,  rotation  of  the  vertebrae  on  their  horizontal  axes  is  entirely  absent.  It  would 
be  interesting  to  discover  whether,  in  uni'elieved  cases  of  pleuritic  chest-contraction , 
after  many  years'  possibly  unequal  use  of  the  miTScles  of  the  two  sides  of  the  trunk, 
any  rotatory  curve  be  superadded  to  the  original  deformity. 

On  looking  at  an  ordinary  severe  scoliosis,  as  in  fig.  103,  the  observer  is  there 
much  struck  with  the  bulge  of  the  right  side  of  the  chest  posteriorly  and  laterally, 
and  the  prominence  of  the  inner  anargin  of  the  scapula  and  of  the  angles  of  the  ribs, 
and  he  would  emphatically  designate  this  side  as  the  lapsed  and  most  distorted  side. 


Fig.  108. 


A  represents  a  drawing,  from  a  model,  of  the  front  of  a  child,  aged  six  yeai-s,  who  bad  been  affected  -with  emp^'ema  two 
years  and  a  half  before.  The  matter  discharged  itself  in  tlie  usual  situation  of  the  '  empyema  of  necessity,'  beneath 
and  posterior  to  the  left  nipple.  B,  taken  from  a  model  of  the  back,  exhibits  the  deformity,  as  seen  from  behind,  in 
the  same  child.  The  absence,  in  these  pleuritic  contractions,  or  true  lateral  curvature  of  the  spine,  of  any  rotation 
or  twist,  such  as  exists  in  scoliosis  (and  from  which  is  derived  the  name),  or  rotatory  lateral,  usually  misnamed 
lateral,  cm-vature  of  the  spine,  is  very  striking.  The  case  represented  in  a  and  b  was  an  inmate  of  the  London 
Hospital  under  our  care  in  1850.  The  treatment  consisted  in  lateral  slinging  during  some  hours  daily,  and  during 
the  night,  without  the  use  of  spinal  support  or  gj-mnastics.  c  and  D  represent  the  same  case  six  months  later,  when 
the  restoration  was  almost  complete.  When  it  is  considered  that,  the  empyema  having  disch  irged  itself,  a  fistulous 
opening  had  existed  for  several  months,  and  that  consequently  the  firmest  kind  of  adhesion  compatible  with  the 
youth  of  the  patient  had  necessarily  taken  place,  the  result  will  appear  surprising  to  those  who  still  have  regard  to 
a  considerable  pleuritic  contraction  and  deformity  of  the  chest  and  back  as  the  necessary  and  tmavoidable  pei-manent 
result  of  the  severest  form  of  pleurisjr.  It  should  be  remarked,  that  all  the  models  in  question  were  taken  whilst  the 
patient  remained  recumbent ;  the  photographs  were  taken  whilst  the  patient  was  standing. 

On  the  contrary,  in  lateral  curvature  from  recovered  pleurisj',  the  small  shrunken  side 
is  undeniably  the  diseased  one. 

In  both  kinds  of  curvature,  the  enlarged  side  is  more  sinned  against  than  sinning  ; 
but,  in  scoliosis  or  twisted  spine,  the  larger  side  unmistakably  partakes  essentially 
in  the  entire  pathological  state,  which,  in  the  spine,  ribs,  muscles,  and  ligaments, 
induces  the  deformity ;  whilst,  in  plcuiitic  curvature,  the  lai-ger  side  is  essentially 
the  healthy  one,  and  is  only  physiologically  developed  to  the  utmost  extent  to  com- 
pensate for  the  shortcomings  of  the  contracted  side. 

Auscultation  and  percussion  tend  to  confirm  the  diagnosis  which  the  historj"  of 
the  case  and  ocular  inspection  and  reflection  have  established. 

Posterior  curvature  of  spine  (exc2(,rvatiou). — This  round-shoulder  distortion, 
like  knock-knee,  is  a  frequent  consequence  of  atony,  rickets  and  of  old  age.  It  can 
be  distinguished  from  angular  distortion,  by  the  curve  of  the  spine  being  a  gradual 
one,  no  single  spinous  process  being  prominent  in  so  marked  a  degree  as  in  angular 
deformity  by  the  existence  of  signs  of  rickets  elsewhere,  by  the  absence  of  the  history 
of  vertebral  disease,  which  precedes  angular  deformity,  and  by  its  rarely  reaching  so 
great  deformity  as  the  angular  form.     A  frequent  exciting  cause  is  the  injudicious 
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permission  of  late  hours  in  relation  to  age,  the  undue  proportion  of  time  devoted  to 
sedentary  pvirsuits.  Where  no  rachitic  element  is  discoverable,  debility,  from  over- 
growth, may  have  been  the  I'emote  cause. 

In  the  early  stage  this  anteroposterior  yielding  of  the  vertebrpe  disappears  when 
the  subject  is  recumbent;  but  in  the  advanced  stage  the  muscles  situated  in  the  con- 
cavities of  the  curves,  as  well  as  the  articular  surfaces,  having  adapted  themselves  to 
the  altered  relation  of  the  parts,  the  change  from  the  perpendicular  to  the  recumbent 
postui'e  effects  no  variation  in  the  deformity  of  the  dorsal  region  and  seldom  in  the 
lumbar  region,  unless  the  thighs  be  flexed  ;  by  which  means  the  psose  muscles  being 
relaxed,  the  lumbar  vertebrae  sink  towards  the  couch.  Even  this  temporary  alleviation 
of  the  deformity,  with  the  lapse  of  time,  disappears.  The  injurious  eifect  upon  the 
thorax  is  less  considerable  than  that  resulting  from  other  spinal  deformities.  The 
treatment  consists  in  obviating  the  constituitional  rachitic  state,  when  still  present ; 
in  removal  of  the  exciting  causes  enumerated  ;  and  by  a  judicious  system  of  moderate 
gymnastic  exercises  and  youthful  strengthening  games.  The  posterior  curvature  in 
the  upper  part  of  the  spine  is  accompanied  with  a  compensatory  curve  in  the  dorso- 
lumbar  region  termed  loi-closis,  anterior  curvature,  or  incurvation. 

The  causes  and  treatment  of  the  upper  or  posterior  curvature  apply  equally  to 
the  lower  or  anterior  curvature.  A  light  spinal  support,,  the  action  of  which  should 
tend  to  make  a  fulcrum  of  the  most  prominent  part  of  the  dorsal  region,  obtaining  a 
leverage  upon  the  shoulders  by  means  of  straps  passing  around  them,  is  useful.  This 
tends  to  reduce  the  upper  curvature,  whilst  the  lower  part  of  the  supjDort,  being 
buckled  around  the  pelvis,  will,  by  means  of  a  broad  strap  acting  on  the  front  of  the 
abdomen,  tend  to  reduce  the  anterior  curve.  But,  as  physical  exercises  in  the  shape 
of  the  use  of  dumb-bells,  clubs,  the  trapeze,  and  ordinary  boy's  out-door  games  are 
desirable,  the  suppoi't  must  be  removed  for  such  exercises  at  stated  periods.  If  the 
lumbar  hollow  be  very  considerable  in  an  advanced  adolescent,  the  distortion  may 
never  be  completely  remedied.  The  most  unpromising  cases  of  lordosis,  however, 
often  yield  to  perseverance  in  physiologically  directed  special  exercises. 

Lordosis, 

From  paralysis  from  Idf-aontr  action  and  hixation,  congenital  and  acquired, 
and  from  excessive  use. 

Undue  hollowness  of  loins  is  an  ordinary  prominent  symptom  of  the  above  forms 
of  disease.  It  is  irremediable  when  the  cause  continues  to  operate.  That  which 
springs  from  excessive  use,  as  in  the  acrobat,  is  due  to  the  individual  having,  from 
forced  continued  exercise  of  the  part,  in  special  exercises  during  early  life,  gradually 
elongated  the  lumbar  ligaments  and  the  minor  m\iscles,  and  so  changed  the  articu- 
lating surfaces  of  the  vertebrae  that  unphysiological  postures  become  possible  even 
into  later  hfe.  Changes  corresponding  to  these,  doubtless,  occur  in  other  parts  of  the 
frame,  as  in  the  neck,  head,  and  ligaments  of  the  thigh-bone,  &c. 

Congenital  hip  luxation. — A  strongly  marked  condition  of  lordosis  may  lead  the 
practitioner  astray  as  to  diagnosis,  if  he  be  not  made  aware  that  it  constitutes  a 
marked  symptom  in  a  very  different  and  more  serious  affection,  viz.  congenital  hip 
luxation,  especially  when  this  is  double.  In  this  cause  of  lameness  and  impairment 
of  the  figure  and  strength  of  the  individual,  the  powerful  normal  connection  of  the 
pelvis  and  trunk  with  the  lower  exti-emities  is  much  abated,  or  even  lost,  owing  to 
the  heads  of  both  femurs  not  occupying  their  natural  position  in  the  acetabulum,  or 
from  the  ill-developed  acetabuhun  occupying  a  site  in  correspondence  with  the  dis- 
placed head  of  the  femxu'S.  In  addition  to  displacement  of  position,  all  the  bony  parts 
concerned  are  small  and  wasted.  The  consequence  is,  as  it  were,  that  the  pelvis, 
and  with  it  the  trunk,  sink  down  between  the  thighs,  the  pelvis  inclines  unduly 
forwards,  whilst,  in  order  to  recover  his  equilibrium,  the  individual  throws  the  upjDer 
part  of  the  trunk  backward,  thus  engendering  the  remarkable  hollowing  and  shorten- 
ing of  the  loins — the  lordbsis.  This  is  not  the  place  to  dwell  upon  the  means  pro- 
posed for  the  relief  of  congenital  hip,  luxation.     It  is  sufficient  to   say  that  the 
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attempts  to  effect  a  radical  cure  by  operation  have  constituted,  to  say  the  least,  a 
weakness  on  the  part  of  surgeons  practising  orthopaedic  surgery.^  They  have  all,  as 
far  as  it  is  known,  proved  untrustworthy,  which  could  not  be  otherwise,  through  their 
having  been  based  upon  hypothetical  expectations  and  hopes  rather  than  upon 
sound  pathological  experience.  As  to  successful  treatment,  it  must  be  confined  to  the 
.attempt  to  delay  and  arrest,  during  the  years  of  growth,  the  gradual  degradation  of 
the  head  and  neck  of  the  femur,  which  takes  place  more  or  less  rapidly  according  to 
the  amount  of  exercise  taken,  by  advising  the  parent  to  prevent  the  patient  taking 
any  considei'able  walking  exercise  that  can  be  avoided,  or  the  use  of  sticks  or  hand- 
crutches,  and  recommending  daily  airings  on  the  water  or  in  land  carriages.  When 
the  surgeon  can  by  manipulation  replace  the  head  of  the  femur  in  the  socket,  it 
mostly  slips  out  again  immediately.  We  have  commonly  prescribed  a  tolerably  tight 
india-rubber  bandage,  or  a  webbing  sti'ap  and  buckle  to  be  worn  around  the  hips,  to 
attempt  to  limit  the  tendency  of  the  bone  to  further  displacement.  We  have  seen 
this  congenital  luxation  hereditary,  although  it  is  said  sometimes  to  result  from  acci- 
dent, or  from  art  interference  during  parturition.  When  such  is  the  origin,  the  luxa- 
tion probably  is  single. 

Paralytic  sjnnal  curvature. — We  have  (p.  44.3)  alluded  to  the  influence  of  par- 
alysis in  the  production  of  one  form  of  lordosis,  which  is  an  instance  of  the  operation 
of  unequal  or  impaired  muscular  power,  producing  spinal  curvature.  Many  years 
ago  we  published  ilkistrations  ^  of  sevei'O  heljjless  paralytic  spinal  curvature  which 
were  exceptional  cases,  and  maiirly  interesting  to  the  pathologist  by  showing  how 
great  malformation  may  result  from  this  cause.  These  were  cases  resulting  from 
severe  disease  of  medulla  spinalis  in  childhood  (progressive  muscular  atrophy  and 
others).  We  also  gave  an  illustration  ^  of  spinal  curvature  from  hemiplegia  in  child- 
hood. Considerable  spasm o-paraly tic  scoliosis,  as  stated  in  this  work  (p.  247),  may 
arise  from  the  efiects  of  asphyxia  neonatorum.  Dr.  Louis  F.  Stromeyer  in  the  outset 
of  his  career  attributed  ordinary  scol'-osis  to  paralysis  of  the  inspiratory  muscles,'*  a 
view  to  which  we  have  been  unable  to  subscribe.  Dr.  Schaffer,*  in  a  recent  able 
lecture,  speaks  of  a  paralysis  in  scoliosis,  which  is  not  in  our  opinion  a  correct  use  of 
the  term  paralysis,  because  he  simply  refers  to  the  weakness  and  wasting  of  muscle 
following  disuse.  We  have  said  sufficient  to  show  that  paralysis  is  a  very  exceptional 
element  in  spinal  curvature. 

Active  sjxismodic  and  hysterical  scoliosis.^- — We  have  met  with  several  cases  of 
well-marked  considerable  scoliotic  distortio-n  of  spine,  due.  to  active  morbid  muscular 
action.  Two  of  these  were  in-patients  of  the  London  Hospital.  All  were  in  young 
females  between  the  ages  of  ten  and  twenty  years.  In  more  than  one,  circumstances 
were  observed  in  the  demeanour  which  left  no  doubt  of  the  hysterical  character  of 
the  disorder  ;  one  was  more  than  twelve  months  under  observation,  and  underwent  no 
iluctviation  in  degTce,  or  positive  amelioration.  The  curvature  of  the  column  to  the 
left  in  the  dorsal  region  was  so  considerable  as  to  excite  surprise  that  the  anatomical 
conformation  of  the  spine  could  permit  so  considerable  a  deviation  with  hysterical 
suddenness ;  for  occasionally,  on  distracting  the  patient's  attention,  the  spine  became 
quite  straight.  One  of  the  hospital  cases  was  a  precocious  girl  of  thirteen,  probably 
of  hysterical  temperament :  the  distortion  was  distinctly  spasmodic,  and  no  volitional 
influence  in  the  production  of  it  was  discoverable.  After  spending  ten  days  in  bed, 
subjected  to  the  regulations  in  force,  applicable  to  all  patients  svipposed  to  be  ill  enough 

^  Whilst  these  leaves  were  iu  the  hands  of  the  Editor,  we  read  in  Esmarch  {Bericht  der 
Konigl.  Chirwff.  Klinik,  Kiel,  1880)  a  case  of  Luxat.  Coxee  Cong-.  (Weib)  .^eAez'ftnach  mehr- 
monatlicher  Beliandlung  mit  Streckverbiinden.  Der  Fall  wird  demnachst  publicirt.'  Has  the 
benefit  pvoved  to  he  permanent  ? 

~  Little,  Treatise  on  Deformities  of  the  Human  Frame,  p.  360.  ^  Ibid.  p.  112. 

*  L,  F.  Stromeyer,  Ueher  Paralyse  der  Inspirations-Muskeln,  Hanover,  1832. 

^  The  Neiv  York  Medical  Gazette,  April  1881,  p.  125. 

•^  We  prefer  these  terms  to  '  simulated  '  (Jules  Guerin)  or  '  mimetic  '  (Paget),  because  we 
are  satisfied  that  very  often  the  subjects  have  probably  never  seen  a  case  of  similar  deformity. 
By  the  use  of  the  term  hysterical  we  absolve  the  individual  from  the  charge  of  attempting  to 
deceive. 
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to  require  confiaement,  she  requested  permission  to  dress  and  walk  about  the  ward. 
This  being  refused  on  account  '  of  the  severity  of  her  case,'  the  spasmodic  affection 
subsided  after  the  lapse  of  a  few  days  more,  when  she  was  handed  over,  '  cured,'  to 
her  friends,  with  suitable  injunctions  as  to  her  future  management.  Such  cases,  with 
tonic  diet,  and  rest,  with  the  favourable  social  and  moral  influences  of  a  well-regu- 
lated hospital,  upon  such  forms  of  nervous  disorder,  usually  do  well  quickly.  In 
private  life,  the  surroundings  of  such  cases  are  sometimes  anything  but  favourable. 

In  none  of  these  cases  did  secondary  changes  in  the  form  of  ribs  exist.  The 
neui'ose  character  did  not  affect  the  nutrition  and  development  of  parts,  after  the 
manner  of  ordinary  scoliosis. 

Hysterical  or  emotional  spinal  curvatui-e  sometimes  assumes  the  form  of  angular 
curvature  in  the  lumbar  region,  the  spinous  process  of  the  1st  lumbar,  in  fast- 
growing  tall  girls,  standing  out  sufficiently  to  induce  parents  and  medical  prac- 
titioners to  seek  an  additional  opinion.  We  have  seen  several  of  these  instances, 
in  which  the  spine  prominence  was  very  marked,  and  much  resembled  that  of 
angular  disease,  but  all  other  signs  of  disease  were  absent.  The  history  of  these  cases 
has  visually  been  the  following  :  at  the  expected  menstrual  period,  the  individual  has 
been  asked  whether  she  had  pains  in  the  back ;  the  back  ha-;  been  examined,  and  a 
prominent  point  discovered  by  the  too  anxious  parent,  who  was  ignorant  that  the 
last  dorsal  or  the  1st  lumbar  vertebra  is  apt  to  increase  in  size,  be  prominent,  and 
complete  its  growth,  about  the  time  that  the  pelvis  rapidly  enlarges.  In  girls  who 
do  not  carry  themselves  fairly  upright,  the  physiological  growth  is  mistaken  for  a 
morbid  state.  The  statements  and  reflections  thereon  are  heard  by  the  girl,  her 
mind  yields  to  the  prevailing  impression  as  to  existing  disease.  With  tact  the 
physician  can  always  show  that  the  prominence  is  a  removable  one,  under  the  influ- 
ence of  the  patient's  volition,  which  cannot  be  done  when  disease  exists.  By  the 
physician  admitting  the  patient  into  his  confidence,  that  there  is  no  incurable 
disorder,  and  that  it  will  soon  get  well,  and  with  prudence  on  the  part  of  the  living 
environment,  the  cure  is  effected. 

W.  J.  Little. 
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SURGICAL    DISEASES  CONNECTED  WITH 

THE    TEETH, 

AND   THEIK   TEEATMENT.i 

THE  limited  space  allotted  to  this  essay  compels  me  to  forego,  to  a  great  extent, 
dwelling  on  those  diseases  which  most  commonly  fall  under  the  special  care  of 
the  dentist,  and  to  confine  myself,  almost  entirely,  to  those  surgical  complications 
which  are  associated  with,  and  dependent  upon,  abnormal  conditions  of  the  teeth. 

The  subject  of  '  teething,'  and  the  ailments  of  childhood  contingent  on  that 
process ;  the  irregularities  and  deformities  depending  on  the  shedding  of  the  temporary 
teeth,  and  the  advent  of  their  permanent  successors,  would  alone  occupy,  if  treated  with 
justice  to  their  importance,  more  space  than  could  be  afforded  to  the  entire  essay. 

Another  matter  which  is  of  the  last  importance  in  the  treatment  of  the  teeth, 
stopping  or  j^lugging  carious  cavities  and  other  defects  of  the  surface,  is  a  subject  of 
such  extent,  and  involves  so  much  preliminary  discussion  upon  purely  physical 
questious,  that  it  is  impossible  to  enter  here  upon  its  consideration.  Indeed,  the 
treatment  of  those  most  usual  and  ordinary  abnormalities  of  the  teeth,  irregularities 
of  the  position  of  the  permanent  set  in  young  people,  and  carious  cavities,  entail  to  so 
great  an  extent  a  particular  mechanical  knowledge  in  combination  with  surgery, 
both  its  science  and  art,  that  it  has  naturally,  and  indeed  inevitably,  assumed  that 
specicd  character  of  practice  and  of  surgical  treatment  which  we  see  at  present  ac- 
corded to  it ;  and  for  these  reasons,  combined  with  the  want  of  space  which  I  have 
before  mentioned,  I  am  constrained  to  refer  the  reader,  for  the  consideration  of  these 
subjects,  to  those  woiks  which  have  been  specially  devoted  to  their  elucidation. 

In  the  following  pages,  therefore,  I  shall  describe,  as  far  as  my  limits  allow,  those 
surgical  diseases  and  abnormalities,  with  their  treatment,  which  are  more  or  less 
connected  with  the  teeth,  under  the  following  heads  : 

I.  Alveolar  abscess. 
II.  Painful  and  difficult  eruption  of  the  wisdom-teeth. 
III.  Tumours  of  the  gum. 
(a)  Epulis. 

(I))  Congenital  hypertrophy  of  the    gum   and    alveolar  borders 
of  the  maxillfe. 

(c)  Polypus  of  the  gum. 

(d)  Vascular  tiimours. 

(e)  Warty  tumours  of  the  gum. 
IV.  Tumours  of  the  tooth-pulp. 

(a)  Polypus  of  the  tooth-pulp. 

(b)  Sensitive  growth  of  pulp  after  fracture. 

V.  Odontomes,  or  tumours  of  the  hard  tissues  of  the  teeth. 
(«)  Enamel  nodules. 
(h)  Exostosis. 

(c)  Hypertrophied  fangs. 

(d)  Dentine  excrescence. 

(e)  Warty  teeth. 

VI.   'Abscess  '  of  the  antrum. 
VII.  Dentigerous  cysts. 

J  The  author  is  indebted  to  Mr.  Coleman  for  much  kind  assistance  in  revising  the  present 
edition  of  this  article. 
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VIII.  Alveolar  and  maxillary  necrosis  from 

(a)  Pliosphorus  fumes. 

(b)  Eruptive  fevers. 

IX.  Hsemorrhage  after  extraction. 
X.  The  application  of  obturators  and  artificial  palates. 

I.  Alveolae-  abscess. — One  of  the  commonest  consequences  of  dental  caries,  and 
occurring  occasionally  independent  of  any  apparent  disease  in  the  teeth,  is  this  trouble- 
some, and  too  often  ill- understood,  malady.  The  results  of  this  condition,  when 
appearing  on  the  external  sui'face  of  the  face  (cheek,  jaw,  or  chin),  are  occasionally  so 
remote  from  any  obvious  connection  with  the  teeth,  and  the  patient's  symptoms 
so  fail  to  indicate  its  association  with  them,  that  the  true  nature  and  cause  of  the 
suppuration  is  lost  sight  of,  and  an  easily- remedied  disease  is  indefinitely  protracted. 
Alveolar  abscess  may  be  defined  as  a  suppuration  around  the  fang  or  fangs  of  a 
tooth,  usually  carious,  accompanied  by  absorption  and  expansion  of  the  bony  walls  of 
the  alveolus  or  alveoli,  and  the  enlargement  of  the  little  pus-sac,  the  matter  gradually 
finding  its  way  to  the  surface  either  along  a  canal  by  the  side  of  the  fang  of  the  tooth 
opening  at  the  edge  of  the  gum.,  or  through  the  gum  itself  at  a  point  corresponding  to 
the  end  of  the  root  (or  roots)  of  the  tooth  implicated.  When,  however,  the  fangs 
are  unusually  long,  or  the  reflection  of  the  mucous  membrane,  from  the  gum  to  the 
cheek  or  lip,  is  very  superficial,  this  same  discharge  may  burrow  still  more  outwardly, 
and  find  its  exit  upon  the  surface  of  the  face. 

The  pathology  of  alveolar  abscess,  especially  in  its  commonest  form  of  '  gum-boil,' 
was  long  misunderstood.  The  first  change  which  occurs  in  the  development  of  this 
condition  consists  in  the  deposit  around  the  extremity  of  the  fang  or  fangs  of  the 
tooth  of  organisable  lymph,  which  is  soon  differentiated  into  obscure  fibrous  tissue  . 
Coincident  with  this  development,  the  bone  around  the  end  of  the  tooth-fang  becomes 
absorbed,  and  a  little  hollow  in  the  jaw  is  produced,  varying  in  size  from  a  lentil-seed 
to  that  of  a  horse-bean.  Thus  far  the  change  is  simply  one  of  plastic  inflammation  : 
it  occurs,  as  far  as  my  observations  go,  with  every  carious  tooth,  and  in  those  with 
more  than  one  fang  is  most  conspicuous  at  the  extremity  of  that  root  which  corre  - 
sponds  with  the  side  or  part  of  the  crown  where  the  caries  occurs. 

•  These  changes  are  often  accompanied  by  absorption,  to  a  varying  amount,  of  the 
extremity  of  the  fang ;  and  this  appears  to  be  part  of  the  same  action  as  produces  the 
excavation  in  the  maxilla  itself,  which  is  occupied  by  the  plastic  exudation.  There 
is  generally,  too,  a  thickening  of  the  alveolar  periosteum,  which  raises,  and  often 
loosens,  the  afiected  tooth. 

It  is  the  lymph  surrounding  the  extremity  of  the  fang,-  and  occupying  the  little 
cavity  produced  by  the  bone-absorption,  that  is  the  seat  of  suppuration  in  alveolar 
abscess.  Whatever  may  be  the  first  actual  point  of  suppuration,  when  suiEcient 
pus  is  formed  for  recognition,  it  is  found  in  immediate  contact  with  the  fang  of  the 
tooth — the  bare,  naked  crusta  petrosa,  and  surrounded  by  the  half-organised  lymph,  as 
by  a  sac.  The  form  of  this  sac  varies  considerably  ;  it  is  usually  spherical  or  pyri- 
form  where  the  fang  is  single,  or  if  the  tooth  have  more  than  one  fang,  and  the  fangs 
are  distinct ;  but  where  the  fangs  ai'e  close  together,  or  the  root  is  simply  cleft  at  its 
extremity,  as  is  often  the  case  with  the  superior  premolars,  the  sac  is  frequently 
double  and  bilocular.  The  sac  is  sometimes  of  large  size,  and  is  frequently  very 
long ;  sometimes  it  is  fringed  with  fimbriated  processes  of  lymph,  which  occupy  an 
elongated  excavation  in  the  maxilla.  When  suppuration  is  established,  the  sac  en- 
larges according  to  the  amount  of  matter  formed,  and  the  rapidity  with  which  it  is 
develoj)ed ;  and  this  is  accompanied  with  a  dilatation  and  absorption  of  the  bony 
walls  of  the  abscess,  especially  towards  the  region  at  which  the  matter  is  '  pointing.' 
These  latter  changes  are  often  very  extensive  and  very  rapid  ;  so  that  the  whole  of 
the  osseous  tissue  of  one  wall  of  the  alveolus  may  be  expanded  and  thinned  into  a 
mere  papery  film,  and  then  completely  absorbed  in  comparatively  few  hours,  the 
periosteum,  with  the  organised  lymph  that  has  been  the  seat  of  the  suppuration,  alone 
remaining  as  the  membranous  sac  of  the  abscess.       The  development  of  an  alveolar 
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abscess  is  generally  accompanied  by  a  deep  throbbing  pain  at  the  part  affected,  and 
often  by  great  general  swelling  of  the  face,  sympathetic  of  the  more  internal  mischief. 
The  distortion  of  the  countenance  from  this  cause  is  sometimes  prodigious,  especially 
when  the  upper  incisors  or  canines  are  the  cause  of  the  abscess,  and  the  attack  is 
acute.  In  such  a  case  the  nose  will  be  pushed  on  one  side,  the  eyelids  become 
cedematous,  closed,  and  ecchymosed.  In  other  instances,  where  the  character  of  the 
affection  is  less  intense,  a  mere  indurated,  indolent,  and  hard  swelling  on  the  side  of 
the  jaw  is  all  that  is  produced;  the  maxilla  being  distended  at  the  extremity  of  the 
tooth's  fang,  and  but  little  bone  absorbed. 

The  development  of  an  alveolar  abscess  is  sometimes  associated  with  febrile 
symptoms  of  extreme  severity,  M.  Robert  ^  describes  a  case  of  alveolar  abscess,  re- 
sulting frora  a  carious  wisdom-tooth,  which  led  to  necrosis  of  the  surrounding 
bone,  and  diffuse  purulent  infilti-ation  of  the  side  of  the  neck.  The  case  terminated 
fatally. 

Alveolar  abscess  is  usually  confined  to  the  tooth  or  one  fang  (when  the  tooth  has 
more  than  one)  which  has  been  the  cause  of  the  affection,  and  around  which  the 
plastic  exudation  has  formed.  Occasionally,  in  two-  or  three-fanged  teeth,  the  inter- 
vening bone  between  the  extremities  of  the  individual  fangs  becomes  absorbed,  and 
one  abscess  may  be  common  to  all.  Again,  there  is  another  form  of  alveolar  abscess 
which  occasionally  affects  the  upper  jaw  and  front  teeth  in  persons  of  cachectic  and  de- 
bilitated constitution,  in  which  suppuration  appears  to  affect  genei-ally  the  tissues 
surrounding  the  roots  of  several  teeth  in  a  diffuse  manner :  the  teeth  become  ex- 
cessively loose,  and  the  front  of  the  jaw  around  them  becomes  boggy  and  suppurates 
abundantly,  the  discharge  usually  flowing  around  the  necks  of  the  teeth.  In  such 
cases  the  teeth  are  often,  indeed  generally,  sound,  and  are  probably  only  secondaiily 
affected.  I  incline  to  the  opinion  that  this  form  of  alveolar  abscess  is  dependent  on 
constitutional  taint — scrofulous  or  syphilitic. 

The  'pointing '  of  the  matter  in  alveolar  abscess  is  a  question  of  some  moment, 
both  as  regards  diagnosis  and  treatment ;  and  the  circumstance  that  the  dischaige  of 
pus  may  occur  upon  the  surface  of  the  face,  entailing  it  with  very  great  disfigure- 
ment, adds  serious  importance  to  this  consideration. 

An  alveolar  abscess  affecting  the  one-fan ged  teeth  may  find  vent  for  its  secretion 
by  a  gutter  or  channel  along  the  course  of  the  fang,  the  matter  being  discharged  at 
the  neck  of  the  tooth.  This  seldom  occurs  to  the  many-fanged  teeth,  and  is  most 
commonly  seen  with  the  inferior  incisors — the  pus  flowing  from  the  front  edge  of  the 
gum  at  a  point  corresponding  with  the  particular  tooth  affected.  The  commonest 
position  at  which  the  thinning  and  bursting  of  the  abscess  takes  place  is  on  the 
outer  surface  of  the  jaw,  at  a  point  corresponding,  as  nearly  horizontally  as  may  be, 
with  the  extreinity  of  the  fang  of  the  affected  tooth,  and  piercing  the  gum  tvithin  the 
mouth.  In  such  common  cases  the  diagnosis  is  perfectly  simple  and  obvious,  and 
the  abscess  is  easily  associated  with  the  individual  tooth  that  produces  it.  There 
are,  however,  instances  in  which  the  pointing  of  the  abscess,  after  having  taken  a 
lengthened  and  burrowing  course,  is  remote  from  its  cause.  The  most  striking 
})eculiarity  of  this  kind  is  where  a  circumscribed  collection  of  matter  appears  far 
back  in  the  palate,  occasionally  at  the  veiy  posterior  extremity  of  the  hard  palate, 
dependent  on  affection  of  one  of  the  six  front  upper  teeth.  Such  a  condition  may 
readily  fixil  to  indicate  its  triie  explanation,  and  may  suggest  the  presence  of  necrosed 
palatal  bone  ;  it  is  important,  therefore,  in  the  practice  of  genei'al  surgery,  to  I'ecollect 
that  this  obscurity  may  present  itself.  As  far  as  my  own  experience  has  gone,  caries 
of  the  superior  lateral  incisor  tooth  has  generally  been  the  cause  of  this  remote 
pointing  abscess.  Why  it  should  be  so,  I  cannot  say ;  but  the  pathological  anatomy 
of  the  affection  is  the  same  as  in  ordinary  cases,  only  the  canal  of  the  abscess  is 
lengthened  out  in  the  narrow  cancellated  bone  between  the  two  compact  plates  of 
the  palatal  process  of  the  superior  maxilla.  A  critical  scrutiny  of  the  front  teeth 
(incisors  and  canine)  will  scarcely  fail  to  show  which  is  the  offender. 

^   Conferences  de.  Clinique  chirurgicale,  par  M.  A.  C.  Robert,  p.  145.     Paris,  1860. 
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The  forms  of  alveolar  abscess  which  we  have  just  considered  are  trivial  in  their 
importance  in  comparison  with  those  which,  in  their  advancing  course,  involve  the 
integument  of  the  face.  It  is  a  curious  cii'cumstance  that  alveolar  abscesses,  when 
pointing  externally  upon  the  face,  have  been  so  frequently  misunderstood  by  surgeons, 
having  been  mistaken  either  for  idiopathic  abscess  in  the  substance  of  the  cheek,  or 
suppuration  associated  with  necrosis  of  more  or  less  of  the  maxillary  bones.  To  the 
superficial  observer  (and,  indeed,  in  its  consequences)  there  is  a  vast  difierence 
between  a  common  gum-boil  and  an  abscess  which  pierces  and  discharges  its  con- 
tents upon  the  surface  of  the  cheek ;  but  the  cases  are  the  same,  barring  the  point 
where  the  pus  is  evacuated. 

The  circumstances  which  determine  the  pointing  of  an  abscess  upon  the  surface  of 
the  face  appear  to  be  either  an  unusual  length  of  the  fang  of  the  tooth,  or  a  super- 
ficial reflection  of  the  mucous  membrane  from  the  jaw  to  the  cheek ;  so  that,  in 
either  case,  the  abscess  which  is  forming  round  the  exti-emity  of  the  fang  does  not 
correspond  horizontally  with  the  gum  within  the  moiith,  and  thus  in  its  course  out- 
wards it  passes  either  above  or  below  (as  it  may  occur  in  the  upper  or  lower  jaw)  the 
line  where  the  mucous  membrane  folds  from  one  surface  to  another.  In  some  cases, 
however,  it  takes  an  outward  form  irrespective  of  these  conditions. 

I  am  not  aware  that  alveolar  abscess,  associated  with  the  superior  incisors  or 
canines,  ever  points  upon  the  surface  of  the  face ;  the  bicuspids,  first  and  second 
molar,  and  all  the  teeth  of  the  lower  jaw,  may  produce  this  form  of  the  disease.  In 
the  upper  jaw  the  abscess  appears  upon  the  cheek  at  a  point  corresponding  with  the 
extremity  of  the  tooth's  fang,  under  the  edge  of  the  malar  bone ;  in  the  lower  jaw 
it  forms  along  the  edge  of  the  jaw  below  the  buccinator  muscle  when  the  molars  or 
bicuspids  are  its  cause ;  but  when  associated  with  the  inferior  incisors  (canines 
also  V),  it  points  frequently  beneath,  and  sometimes  in  front  of,  the  chin. 

When  an  alveolar  abscess  is  about  to  point  externally,  the  integument  becomes 
firmly  glued  down  to  the  bone  around  the  spot  where  the  matter  ultimately  appears  ; 
the  area  within  this  space  is  red,  distended,  and  glistening ;  the  skin  becomes  tbiu 
and  papery,  and  the  epidermis  scales  off".  If  the  surface  be  kept  dry,  the  breaking 
of  the  abscess  is  often  tardy  and  delayed  ;  but  it  ultimately  bursts  through  a  jagged 
opening,  which  soon  changes  into  a  small  fistulous  oiifice,  surrounded  by  a  pouting 
circular  lip  of  granulations,  that  sink  into  a  depression,  surrounded  by  the  adhesions 
which  limit  the  pus-discharging  canal.  The  appearances  now  are  very  characteristic, 
and  when  once  i-ecognised  cannot  be  afterwards  mistaken.  Sometimes  the  lip  of 
granulations  becomes  elongated  into  a  papilla,  and  is  covered  with  cuticle.  I 
have  seen  one  more  than  half  an  inch  in  length.  The  apex  of  this  papilla  has  an 
orifice,  which  is  the  outlet  of  the  fistulous  canal  communicating  with  the  abscess ; 
it  frequently  closes  for  a  time,  but  bursts  again  as  the  matter  accumulates.  When 
once  this  papilla  forms,  it  returns  again  and  again,  after  excision  by  the  knife,  till 
the  cause  of  the  whole  malady  (the  carious  tooth)  is  removed.  Another  curious 
modification  of  the  external  orifice  of  the  alveolar  abscess  is  occasionally  seen  when 
it  pierces  the  under  surface  of  the  chin  ;  in  such  a  case  a  pad  of  granulations  some- 
times forms,  as  large  as  the  area  of  one's  thumb-nail,  from  the  centre  of  which  the 
discharge  flows. 

In  children,  with  the  milk-teeth,  alveolar  abscess  very  seldom  opens  on  the  sur- 
face of  the  face.  I  have,  however,  seen  a  few  such  cases.  On  account  of  the  ex- 
treme thickness  of  the  alveoli  in  them,  the  end  of  the  affected  fang  fi-equently  appears 
through  the  orifice  of  the  discharge  within  the  mouth,  and  often  projects  so  far  as  to 
wound  and  ulcerate  the  mucous  membrane  of  the  cheek  or  lip. 

It  sometimes  happens,  that  after  the  first  evacuation  of  the  pus  of  an  alveolar 
abscess  the  secretion  becomes  serous.  I  have  known  some  instances  in  which  the 
sac  of  the  abscess  has  remained  as  a  serous  cyst  even  after  the  extraction  of  the 
tooth  upon  which  it  originally  depended,  the  secretion  recurring  again  and  again 
after  the  cyst  had  been  lanced.  In  one  instance,  where  it  had  happened  in  a  child  in 
connection  with  an  upper  incisor  tooth,  I  found  it  necessary  to  remove  a  portion  of 
the  wall  of  the  cyst,  when  it  gi-anulated  from  the  interior,  and  was  obliterated. 
You  11.  G  G 
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The  diagnosis  of  alveolai^  abscess  is  really  very  simple,  though,  as  I  have  said, 
it  is  often  mistaken  for  diseased  bone  in  those  examples  where  the  orifice  occurs  on 
the  surface  of  the  face.  The  tooth  is  the  equivalent  in  these  case  of  a  sequestrum  ; 
and  it  is,  as  far  as  the  pulp-vitality  goes,  a  dead  organ.  The  fistulous  canal  leads  to 
the  dead  tooth,  as  a  sinus  to  the  dead  bone ;  thus  far  the  two  conditions  are  alike, 
and  their  appearances  are  alike  ;  but  there  are  obvious  difierences.  In  alveolar  ab- 
scess there  is  general  swelling,  except  at  first  in  acute  cases,  and  there  is  an  absence 
of  the  diffuse  indurated  lympn-infiltration  of  the  cellular  tissue  which  is  pi-esent  in 
bone-necrosis ;  the  canal  leading  to  the  abscess  is  single,  usually  short  and  direct, 
and  not  burrowing  and  complicated  as  in  bone-disease  ;  '  moreover,  there  is  generally 
an  absence  of  foetor  in  the  discharge.  The  locality  in  a  doubtful  case,  being  the 
•  neighbourhood  of  the  jaw,  is  in  favour  of  the  idea  of  a  tooth  being  the  cause  ;  and  an 
appeal  to  the  state  of  the  teeth  seldom  fails  to  settle  the  question  definitely.  Some- 
times, however,  a  difficulty  may  arise  fi'om  the  fact  that  the  cause  of  the  abscess  is  a 
mere  stump,  overlapped  by  prominent  gum  ;  or,  what  occasions  still  more  obscurity, 
the  abscess  may  consist  of  a  large  excavated  cavity  in  the  substance  of  the  jaw,  into 
which  the  stump  has  fallen  and  become  loose  and  free ;  or  it  may  depend  on  an 
impacted  tooth.  A  probe  and  the  elevator  will  in  either  case  comjolete  the  investiga- 
tion. 

While  alveolar  abscess,  when  connected  with  the  integument  of  the  face,  is  very 
apt  to  be  mistaken  by  sxirgeons  for  diseased  bone,  the  reverse  has  happened  where  a 
dentist  has  attributed  to  carious  teeth  morbid  conditions  which  have  been  coincideni; 
with  them,  though  not  produced  by  them.  I  have  known  this  occur  in  an  instance 
where  the  patient  was  suffering  from  sci-ofulous  caries  of  the  malar  bone  near  its 
suture  with  the  superior  maxilla — a  mistake  which  led  to  the  extraction  of  two 
slightly  damaged  teeth  in  no  way  connected  with  the  disease.  Again,  I  have  seen 
one  of  the  sub-maxillary  lymphatic  glands,  rather  adherent  to  the  bone  and  in  an 
early  state  of  suppuration,  mistaken  for  an  outward-pointing  alveolar  abscess.  Such 
errors  as  these,  leading  at  most  to  the  extraction  of  carious,  though  innocent,  teeth, 
are  trivial  in  comparison  with  those  moi-e  frequent  mistakes  in  which  alveolar  abscess 
is  confounded  with  bone-disease,  and  an  easily  cured  malady  is  allowed  to  run  its 
course  unrestrained,  and  permanently  disfigure  the  face. 

The  cause  of  alveolar  abscess  is  either  caries  of  a  tooth  or  death  of  the  oi-gan  ; 
the  latter  usually  the  result  of  mechanical  violence,  which  has  separated  the  pulp 
from  its  continuity  with  the  subjacent  nervous  and  vascular  structures.  It  is  un- 
common to  see  the  affection  arise  in  association  with  sound  and  apparently  uninjui-ed 
teeth,  though  this  sometimes  occurs. 

The  treat7nent  of  alveolar  abscess  depends  upon  the  stage  at  which  the  case  is  seen. 
In  the  earliest  period,  when  suppuration  is  rather  impending  than  established,  the 
malady  may  be  cut  short  by  the  extraction  of  the  offending  tooth,  or  by  the  removal 
of  the  stopping-  in  a  stopped  tooth.  Often  it  is  undesirable  to  extract  a  particular 
tooth  that  may  be  thi-eatening  or  causing  the  abscess  ;  and  in  that  case  recourse 
should  be  had  to  leeching  the  gum  freely,  the  administi-ation  of  brisk  purgatives,  and 
abundant  hot  fomentation  of  the  mouth.  This  mode  of  treatment,  when  it  does  not 
ari-est  the  malady,  much  mitigates  the  attendant  suffering.  When  matter  has  formed, 
and  the  wall  of  the  abscess  has  sufficiently  thinned,  the  pus  should  be  evacuated  by 
a  puncture  made  through  the  gum  with  a  narrow  thin  scalpel.  This  is  followed  by 
immediate  and  complete  relief,  and  the  general  swelling  associated  with  the  advent  of 
the  attack  rapidly  subsides  ;  but  the  disease,  in  the  very  great  majority  of  cases,  re- 
mains in  the  form  of  a  continuously  pus-discharging  fistula.     It  is  very  rare  indeed 

•^  I  once  saw  a  very  remarkable  exception  to  the  above,  nearly  universal,  rule.  A  lady 
consulted  me  on  account  of  a  burrowing  abscess,  which  first  burst  immediately  below 
the  lower  jaw  on  the  right  side.  This  orifice  closed  and  another  formed  lower  down  :  this 
also  closed,  and  was  followed  by  another  in  the  neck.  The  burrowing  continued,  and  when 
I  saw  the  patient,  many  months  after  the  first  discharge  of  pus,  there  were  two  sinuses  opening 
about  an  inch  heloio  the  right  clavicle.  A  carious  first  lower  molar  had  caused  the  suppura- 
tion, and  its  removal  was  followed  by  the  immediate  healing  of  the  sinuses. 
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for  the  pus- secretion  to  cease  :  it  may  be  so  diminished  that  the  external  orifice  may- 
close  for  a  time,  but  it  is  pretty  sure  to  burst  out  again  and  again  ;  though  I  am  con- 
fident (contrary  to  the  general  published  opinion)  that  in  a  few  exceptional  instances 
the  disease  ceases  altogether,  the  ofiending  tooth  still  remaining  in  the  mouth. 

When  an  alveolar  abscess  shows  symptoms  indicative  of  extei-nal  pointing,  im- 
mediate and  active  treatment  is  necessary.  The  ofiending  tooth  should  be  taken  out ; 
and  in  case  it  breaks  in  extracting,  every  vestige  should  be  sought  and  removed.  If 
matter  has  formed,  and  there  has  been  decided  thinning  of  the  integument,  showing 
its  near  approach  to  the  surface,  not  only  should  the  tooth  be  extracted,  but  a  vertical 
incision  should  be  made  between  the  cheek  and  the  jaw,  so  as  to  cut  across  the 
pus-containing  canal ;  else  the  matter  is  apt  to  pocket,  and  cause  progressive  absorp- 
tion to  the  surface ;  and  though  the  tooth  be  removed,  the  abscess  may  thus  still 
open  externally.  This  vertical  incision  between  the  cheek  and  the  jaw  is  also  useful 
after  the  removal  of  a  tooth,  even  when  the  external  opening  has  occurred  ;  it  cuts 
across  the  bands  of  lymph  which  glue  the  integument  down  to  the  bone  :  in  this  case 
a  piece  of  oiled  Imt  should  be  introduced  and  kept  in  the  wound,  to  prevent  the  ad- 
hesion and  reunion  of  the  cut  surfaces.  In  all  cases  of  alveolar  abscess,  extraction  of 
the  diseased  or  dead  tooth  is  the  cure  ;  and  I  know  but  of  two  circumstances  which 
peremptorily  interdict  this  mode  of  treatment.  First,  where  a  strongly-pronounced 
hsemorrhagic  diathesis  forbids  the  extraction  of  teeth  altogether ;  and  secondly,  in 
those  cases  where  the  abscess  is  associated  with  the  upper  incisor  teeth  of  young 
people  in  whom  the  jaws  have  not  yet  assumed  their  adult  form,  and  where  the  per- 
manent dentition  is,  as  yet,  incomplete.  In  this  latter  case  it  is  of  miich  importance 
to  retain  the  teeth,  even  if  red  viced  by  decay  to  mere  fangs,  till  the  adult  form  of  the 
jaws  is  established,  even  at  great  cost  of  sufiering  and  discomfort.  The  earlier 
I'emoval  of  the  teeth  would  be  followed  by  such  contraction  of  the  maxillary  arch  as 
would  be  incompatible  with  a  proper  replacement  by  artificial  teeth  of  the  natui-al 
ones  missing. 

II.  Painful  and  difficult  eruption  of  vnsdom-teeth. — The  advent  of  the  wisdom- 
teeth  is  very  often  accompanied  by  painful  and  distressing  symptoms,  that  may  be 
protracted  through  many  months,  or  even  years,  unless  relieved  by  surgical  interfer- 
ence. These  circumstances  arise  from  the  position  occupied  by  the  wisdom-teeth,  so 
close  to  the  joint  of  the  lower  jaw,  where  the  mucous  membrane  is  reflected  from  the 
gum  to  the  cheek  and  fauces,  combined  with  the  very  common  condition-=-that  the 
jaw  is  not  sufficiently  elongated  backwards  to  allow  the  dentes  sapientise  to  range  in 
the  horizontal  series  with  the  other  teeth.  This  mechanical  difficulty  not  only 
prevents  the  proper  evolution  of  the  wisdom-teeth,  holding  them  back  in  their  bony 
bed,  but  it  often  perverts  their  direction  of  growth  and  dislocates  thein.  Annoying 
and  very  painful  as  are  often  the  symptoms  attendant  on  difficult  cutting  and  mis- 
placement of  the  upper  wisdom-teeth,  they  are  trivial  in  comjiarisqn  with  those 
which  occur  in  similar  conditions  of  the  loAver. 

The  ordinary  misplacement  of  the  upper  wise  teeth  is  either  backwards  or  out- 
wards, or  in  both  directions  combined.  When  the  tooth  points  backwards,  every 
time  the  mouth  is  closed  its  crown  comes  in  contact  with  the  mucous  membrane, 
passing  up  on  the  base  of  the  coronoid  process  ;  when  the  direction  is  outwards,  which 
is  more  common,  the  tooth  projects  into  the  cheek,  and  when  the  jaws  are  brought 
together,  a  portion  of  the  mucous  membrane  in  this  region  is  nipped  and  pinched. 
This  is  a  very  painful  afiair  :  the  surface  becomes  ulcerated  and  extremely  tender  ; 
there  is  a  partial  cicatrisation,  and  the  structiu"e  becomes  stiff  and  hard  as  well  as 
painful.  Beyond  this,  however,  the  symptoms  never  (as  I  believe)  extend,  and  the 
removal  of  the  ofiending  tooth  is  always  followed  by  complete  and  immediate  relief. 

The  difficulty  which  most  commonly  occurs  with  the  inferior  dens  sapientise  is 
attributable  to  insufficient  room  in  the  jaw  :  the  tooth  grows  normally  in  direction 
and  in  position  as  regards  its  neighbour  in  front,  but,  from  an  imperfect  lengthening 
of  the  horizontal  ramus  of  the  jaw,  the  birth  of  the  crown  is  only  partial  and  incom- 
plete :  the  tooth  is  upright,  but  only  its  front  cusps  emerge,  while  the  hinder  cusps 
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are  still  covered  in  with  gum,  or  even  the  u|)per  wall  of  the  bony  loculus  in  which  it 
was  formed.  This  produces  a  terrible  pinching  of  the  mucous  membrane  over  the 
tooth  every  time  the  jaws  are  brought  together.  Before,  however,  the  enamel  emin- 
ences of  the  tooth's  crown  make  their  appearance,  the  soft  structures  behind  the 
second  molar  become  much  inflamed,  and  often  suppurate,  the  pus-secretion  appear- 
ing to  be  within  the  enamel  sac  of  the  tooth,  between  the  tooth-crown  and  the 
membrane  covering  it.  The  inflammation,  to  which  this  impaction  and  pressure  give 
rise,  extends  to  surrounding  tissues  :  the  cheek  and  fauces  suffer  ;  the  movements  of 
the  jaw  become  stifi"and  painful;  and  deglutition  is  difficult,  and  attended  with  suf- 
fering like  '  soi'e-throat.' 

Next  in  fi-equency  to  the  foregoing  malposition  is  that  in  which  the  wisdom- 
tooth  is  developed  horizontally  forwards,  more  or  less.  It  is  attended  often  with 
serious  consequences.  This  direction  is  sometimes  combined  with  an  inward  leaning  ; 
and  very  rarely  the  crown  of  the  tooth  points  outwards.  This  latter  dislocation  is 
very  unusual ;  but  the  most  severe  case  of  suffering  from  misplacement  of  the  lower 
wisdom-tooth  which  I  have  ever  seen  was  of  this  variety. 

There  is  one  peculiar  symptom  frequently  associated  with  the  painful  cutting  of  a 
lower  wisdom-tooth,  which  adds  to  the  difficulty  of  investigating  the  condition  of  the 
parts,  and  still  more  interferes  with  the  treatment  :  this  symptom  is  spasmodic  con- 
traction of  the  masseter  muscle,  of  a  continuous  and  persistent  character,  the  result  of 
contiguous  irritation ;  not  a  spasm  which  varies  in  intensity,  but  a  true  tonic  spasm, 
the  muscles  being  permanently  set,  so  as  to  keep  the  jaws  nearly  closed,  and  suscep- 
tible only  of  very  slight  separation.  The  jaw  can  usually  be  opened  to  a  small  extent, 
and  then  is  definitely  fixed ;  it  feels  as  if  there  were  a  mechanical  obstacle  to  further 
movement ;  but  it  is  not  so  ;  for  when  the  cause  of  irritation  is  removed,  the  spasm 
rapidly  ceases,  and  then  the  mouth  can  be  fully  opened.  This  same  form  of  spasm 
sometimes  occurs  from  caries  of  the  molars,  irrespective  of  crowding.  The  pain  that 
accompanies  and  precedes  the  cutting  of  a  wisdom-tooth  varies  very  much  in  different 
individuals ;  but  it  is  frequently  of  a  dull  aching  character,  like  rheumatism,  for 
which  it  is  occasionally  mistaken ;  it  is  diffuse  and  erratic,  extending  up  the  side  of 
the  head,  and  down  to  the  shoulder.  There  is  not  unfrequently  a  good  deal  of 
swelling  of  the  soft  parts  in  the  neighbourhood  of  the  tooth,  and  this  sometimes 
extends  to  the  cheek  and  to  the  eyelids  even,  and  below  the  angle  of  the  jaw  :  the 
lymphatic  glands  beneath  the  jaw  also  occasionally  become  enlarged  and  tender. 

The  most  distressing  result,  however,  that  occurs  in  these  cases  is  the  suppuration 
which  sometimes  attends  the  difficult  eruption  of  the  tooth.  In  slight  cases,  even 
whei'e  there  is  no  misplacement  or  want  of  room,  but  simply  a  restrained  progress, 
from  an  unusually  dense  or  cartilaginous  overlying  gum,  pus  will  be  occasionally 
formed ;  being  secreted  (as  it  has  seemed  to  me)  within  the  capsule  of  the  tooth,  by 
that  which  was  the  '  enamel  pulp.'  In  severer  cases,  the  pus  burrows  among  the 
areolar  tissiie,  around  the  periosteum  of  the  jaw ;  the  neighbouring  soft  structures 
become  infiltrated  with  lymph,  and  the  integument  is  glued  irregularly  to  the  bone  ; 
pus  points  at  different  spots,  often  remote  from  its  original  source  ;  and  the  whole 
cheek  may  be  undermined  with  a  series  of  sinuses.  I  have  seen  the  side  of  the  face, 
from  the  tragus  of  the  ear  and  the  angle  of  the  jaw  behind,  to  the  angle  of  the  mouth 
and  mental  foramen  in  front,  a  web  of  pus-discharging  fistulse,  and  which,  after  their 
cure  (by  the  mere  removal  of  an  impacted  wisdom-tooth),  left  the  integument  thin, 
and  bound  down  to  the  bone,  with  the  glossy,  tense,  cicatrix-like  aspect  of  a  recentl}^- 
healed  burn — a  great  and  permanent  disfigurement.  While  such  cases  are  in  activity, 
they  have  very  much  the  appearance  of  necrosed  bone.  And,  indeed,  they  do  occa- 
sionally lead  to  necrosis  of  more  or  less  of  the  jaw ;  but  the  severest  sufiering  and 
most  suspicious  symptoms  may  occur  without  such  a  complication.  What  is  the 
precise  anatomical  condition  of  these  burrowing  suppurations  I  am  not  prepared  to 
say  positively.  They  are  not  apparently  connected  with  the  fang  of  the  wisdom-tooth, 
like  an  alveolar  abscess.  I  believe  they  commence  in  the  enamel  sac,  before  any 
portion  of  the  crown  pierces  the  gum  ;  and  their  subsequent  course  of  burrowing  is 
from  the  matter  pocketing  in  a  downward  and  onward  progress.     As  long  as  any 
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part  of  the  crown  of  the  tooth  is  covered  by  gum,  pus  will  be  secreted  by  the  under 
surface  of  the  overlying  portion.  I  have  seen  an  impacted  wisdom-tooth  give  rise 
to  that  foim  of  serous  cyst  known  as  a  '  dentigerous  cyst.'  In  those  instances  where 
the  crown  of  the  wisdom-tooth  projects  forwards,  the  second  molar  very  often  suffers. 
The  posterior  fang  is  apt  to  be  eroded  by  absorption,  and  the  whole  tooth  may  become 
necrosed  ;  the  first  of  these  conditions  is  very  common  :  I  have  met  with  several  in- 
stances of  it ;  in  four  specimens  cf  lower  second  molars  now  before  me,  which  were 
removed  on  account  of  forward  pressure  of  wisdom-teeth,  the  posterior  fangs  are  ex- 
cavated by  absorption  in  all ;  in  two  the  pulp-cavity  is  closely  approached  ;  in  two  it  is 
opened,  and  in  one  of  the  latter  there  was  total  necrosis  of  the  whole  tooth ;  the  peri- 
osteum was  completely  stripped  from  both  fangs,  which  w^ere  unattached  in  their 
sockets,  and  bathed  in  pus.  These  affections  of  the  second  molar  should  be  taken 
into  consideration  in  balancing  the  merits  of  the  plans  of  treatment  which  may  be 
contemplated  in  any  jiarticular  case,  and  will,  I  think,  favoiir  that  course  of  proceed- 
ing which  I  believe  ought  in  many  instances  to  be  followed,  but  which  is  not  now 
usually  adopted. 

Treatment. — ^The  wisdom-tooth  of  the  upper  jaw,  when  misplaced,  suggests  but 
one  mode  of  treatment;  it  by  far  the  most  often  projects  outwards  ;  it  is  then  useless 
for  mastication ;  and  if  it  pinches  the  cheek  painfully  on  closing  the  mouth,  it  may 
be  removed  unhesitatingly  and  withoiit  compunction.  The  same  may  be  said  when 
it  grows  backwards  and  bruises  the  mucous  membrane  over  the  base  of  the  coronoid 
process ;  the  tooth  is  useless,  and  worse  than  useless,  and  should  be  extracted ;  it  is 
very  readily  done,  and,  as  far  as  I  know,  the  annoyances  attendant  on  the  misplacement 
of  the  u^pper  wisdom-tooth  are  never  attended  with  that  locked-jaw  complication 
which  so  frequently  attends  the  difficulties  of  the  lower  third  molar  eruption.  In 
one  rare  instance,  in  which  the  upper  wisdom-tooth  grew  forwards,  it  was  found  neces- 
sary to  extract  the  second  molar,  on  account  of  damage  which  it  had  occasioned  by 
producing  absorption  of  the  neck  of  the  anterior  tooth. 

In  the  treatment  of  these  cases  in  the  lower  jaw,  much  will  depend  on  the  degree 
of  imj taction  of  the  tooth  ;  if  it  is  simply  covered  over  by  a  dense  and  cartilaginous 
gum,  free  lancing  is  all  that  may  be  required  ;  but  it  will  often  have  to  be  repeated. 
In  young  precocious  people,  who  arrive  very  early  at  puberty,  the  wisdom-teeth  often 
make  their  appearance  before  the  jaw  is  ready  for  their  reception,  and  are  imbedded 
in  the  base  of  the  coronoid  process,  though  in  a  proper  upright  position.  The  age  of 
the  patient  in  such  a  condition  is  an  important  question  ;  if  young,  lancing  the  gum 
freely,  and  waiting  for  further  elongation  of  the  jaw,  and  more  horizontal  accommo- 
dation, may  be  fairly  and  reasonably  adopted  :  but  the  same  state  of  things  in  an 
older  patient  is  not  so  likely  to  find  this  relief;  and  if  the  suffering  of  the  patient  is 
great,  extraction  of  the  impacted  tooth  will  become  necessary.  Where  the  tooth 
emerges  tardily,  and  where  the  anterior  cusps  have  come  through  the  gum  while  the 
posterior  have  remained  covered,  I  have  found  gi-eat  advantage  not  only  in  lancing, 
but  in  cutting  away  the  gum  which  overlies  the  back  of  the  tooth,  so  as  to  lay  bare 
the  whole  of  the  masticating  surface  of  the  crown.  Merely  lancing  the  gum  affords 
much  less  relief,  and  the  cut  surfaces  are  apt  to  unite,  and  then  present  a  harder  and 
more  resisting  impediment.  If  the  impaction  is  severe,  and  there  is  no  chance,  from 
the  age  of  the  patient,  of  sufficient  accommodation,  it  will  be  necessary  to  extract  a 
tooth,  so  as  to  relieve  the  crushing  tension  ;  and  the  question  now  arises  as  to  which 
of  the  two,  the  second  or  third  molar,  should  be  extracted.  Cceteris  paribus,  it  is 
always  better  to  sacrifice  the  third  than  the  second  molar :  the  wisdom-tooth  is  less 
useful  for  mastication,  and  is  more  liable  to  decay ;  it  is  altogether  less  robust :  but 
the  circumstances  of  the  two  teeth  may  not  be  equal  or  parallel — the  second  molar 
may  be  carioiis,  or  it  may  be  loose  or  necrosed  by  the  pressure  of  the  tooth  behind 
it  :  in  either  case  I  prefer  extracting  it  to  the  wisdom-tooth.  Again,  the  wisdom- 
tooth  may  be  so  situated  that  its  extraction  may  be  a  physical  impossibility,  or 
nearly  so,  as  is  frequently  the  case  where  it  grows  horizontally  forwards,  deep  down 
in  the  jaw.  Another  reason,  the  rigidity  of  the  masseter  spasm,  may  render  it  im- 
possible to  reach  the  tooth.     In  either  case  I  should  extract  the  second  molar,  though 
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perfectly  sound,  without  hesitation.  The  distressing  symptoms  which  are  peculiar 
to  the  difficult  eruption  of  the  loioer  wisdom-tooth — the  heavy  pain,  the  sense  of 
tension  and  jn-essure — are  clearly  dependent  on  the  antagonism  of  the  third  and 
second  molars ;  the  former  pushing  forward  into  place,  and  the  latter  resisting  its 
progress.  The  removal  of  the  second  molar  puts  an  end  to  this  antagonism  as  com- 
pletely as  that  of  the  wisdom-tooth;  and,  in  result,  the  one  operation  gives  as  entire 
and  immediate  relief  as  the  other.  When  the  second  molar  is  extracted,  the  wisdom- 
tooth  comes  forward  wonderfully ;  and  an  oblique  or  nearly  horizontal  tooth  will 
advance  in  position,  and  alter  in  attitude,  so  as  to  become  nearly,  or  quite,  vertical, 
and  a  fair  opponent  to  the  upper  second  molar.  In  this  improved  position,  when  it 
can  be  used  habitually  in  mastication,  the  dens  sapientite  is  less  liable  to  caries.  But 
when  suppuration  has  become  established,  every  effort  should  be  made  to  remove  the 
wisdom-tooth  itself,  as  the  extraction  of  the  second  molar,  under  these  circumstances, 
generally  fails  to  arrest  the  discharge  of  pus. 

The  closure  of  the  jaws  is  often  so  complete  that,  until  this  condition  has  been 
combated,  it  is  impossible  to  get  at  either  of  the  molar  teeth.  By  pressing  apart  the 
jaws  with  some  sort  of  wedge,  this  may  be  accomplished  gradually,  and  in  two  or 
three  days  siifficiently  to  allow  the  removal  of  the  tooth  selected  for  extraction. 
Steel  instruments  have  been  devised  on  the  principle  of  an  ear  speculum,  composed  of 
two  shafts  or  blades,  which  separate  slowly,  but  forcibly,  by  the  action  of  a  screw.  I 
prefer  a  wedge  of  hard  wood,  such  as  beech  or  box-wood,  which  is  pushed  further 
and  further  into  the  mouth,  as  the  contracted  masseter  yields  before  it.  It  seems  to 
obliterate  the  spasmodic  contraction  for  so  much  at  each  further  introduction,  and 
in  a  few  days  such  an  instrument  will  open  the  mouth  sufficiently  for  tooth-extraction. 
Another  arrangement,  however,  invented  by  Mr.  Maunder,  of  the  London  Hospital, 
seems  to  possess  advantages  over  those  previously  in  use.  It  consists  of  a  cone  of 
box-wood  or  ivory,  upon  which  is  cut  a  spiral  screw-worm,  gradually  increasing  in 
diameter  and  in  thickness  of  the  worm ;  it  resembles  the  shell  of  a  univalve  mollusc, 
such  as  a  whelk-shell,  only  the  spire  is  moi-e  elongated  and  di-awn  out.  In  cases 
where  closure  of  the  mouth  is  brought  about  by  spasm  induced  through  the  painful 
eruption  of  a  wisdom-tooth,  occurring  as  it  does  in  early  life,  the  teeth  in  the  front 
of  the  mouth  are  almost  always  firm,  and  would  readily  bear  the  wedging  force. 
Upon  introducing  the  point  of  Mr.  Maunder's  'gag'  bstween  the  incisors,  or  canines, 
or  pi'emolars,  and  slowly  tiu-ning  the  instrumeiit,  it  evenly  and  in  regular  progress 
separates  the  jaws,  and,  as  I  have  thought,  vv-ith  quicker  results  than  any  other  method. 
Very  favourable  results  have  been  obtained  with  Coleman's  gag,  associated  with 
ansesthetics. 

In  extracting  an  impacted  wisdom-tooth  one  accident  will  occasionally  arise ; 
namely,  the  crushing  of  the  inferior  maxillary  nerve  beneath  the  tooth-fang.  It  is 
immediately  attended  by  loss  of  feeling  in  the  teeth  and  lower  lip  of  that  side.  This 
has  occurred  twice  to  myself.  In  each  case  sensation  slowly  returned  and  w^as  quite 
re- established  in  a  few  weeks. 

III.  Tumoitrs  of  the  gum. — («)  Epulis  ;  (h)  Congenital  hypertrophy  of  the  gum 
and  alveolar  borders  of  the  maxillsB ;  (c)  Polypus  of  the  gum  ;  {d)  Vascular  tumours ; 
(e)  Warty  tumours  of  the  gum. 

Ejnilis. — '  The  term  "  epulis  "  has  been  vaguely  applied  to  various  tumours  that 
are  found  in  and  beneath  the  gums.  The  etymological  meaning  of  the  word 
(fV/,  upo7i,  <)v\n,  the  gums),  entirely  referring  to  position,  and  not  to  structure,  is 
likely  to  have  caused  and  to  continue  this  confusion.  Where,  however,  distinction 
has  been  drawn,  it  has  been  applied  to  those  hard  and  densely  fibrous  tumours  that 
aris3  from  the  surface  of  the  alveolar  processes,  involving  the  periosteum,  and  by 
their  expanded  growth  stretching  the  otherwise  healthy  gum  over  them.  These 
are  essentially  different  in  origin,  history,  and  anatomical  structure  from  the  loose 
flaps,  and  often  pedunculated  masses  of  gum,  mere  hypertrophied  integument,  that 
are  not  unfrequently   seen  in  the  neighboui'hood  of  decayed  teeth,  and   to  which 
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tlie  designations  "polypus"  and  "fangus"  of  the  gum  have  been  appropriately 
given.'  ^ 

An  epulis  tumour  consists  of  a  hard  dense  mass  growing  slowly  and  evenly  from 
the  edge  of  the  alveolar  process  usually  between  two  standing  teeth,  and  more  com- 
monly on  the  labial  or  buccal  aspect  than  the  lingual.  The  point  at  which  this 
growth  generally  makes  its  first  appearance  is  beneath  and  involving  the  little  tongue 
of  gum  which  exists  between  the  necks  of  two  contiguous  teeth.  As  it  progresses  in 
size,  it  displaces  the  neighbouring  teeth,  one  usually  more  than  the  other ;  it  has  for 
the  most  part  a  broad  base,  and  increases  in  basal  area  more  than  in  projecting  growth. 
The  situation  in  which  an  epulis  commences  is  liable  to  a  good  deal  of  variety ; 
though  usually  at  the  free  edge  of  the  alveolar  process,  it  may  form  at  a  distance  from 
it ;  but  1  believe  it  is  always  associated  with  porous  vascular  bone,  nearly  connected 
with  the  periodontal  membrane,  and  does  not  spring  from  the  compact  tissue  limiting 
the  outline  of  the  bone.  The  growth  sometimes  commences  in  the  tooth-socket.  As 
I  have  remarked,  the  endosteal  membrane  shares  in  the  genesis  of  an  epulis  tumour, 
and  the  fibrous  growth  appears  to  burrow,  so  to  speak,  into  the  substance  of  the 
bone,  producing  a  general  expansion  of  the  whole  structure.  The  surface  of  the 
tumour  is  like  that  of  the  surrounding  gum ;  it  is,  however,  sometimes  mottled,  and 
not  infrequently  slightly  but  broadly  and  flatly  lobulated.  It  is  as  insensitive  as 
the  surrounding  gum,  and  is  not  liable  to  bleed  ;  Avhen  manipulated,  it  is  tense  and 
elastic.  The  tumour  varies  in  size  indefinitely — from  the  size  of  a  pea  to  that  of  a 
walnut,  or  larger.  It  is  generally  stated  that  epulis  tumours  are  more  common  in 
the  upper  than  in  the  lower  jaw  :  this  coincides  with  my  own  expei-ience.  I  happen 
to  have  met  with  them  in  the  proportion  exactly  of  two  of  the  former  to  one  of  the 
latter.  According,  however,  to  Mr.  Heath's  table,  he  has  met  with  twelve  cases  of 
epulis  in  the  lowet  jaw  to  nine  in  the  upper.  The  epulis  tumour  appears  to  have  a 
certain  relation  to  the  teeth  in  whose  neighbourhood  it  forms.  It  almost  always 
makes  its  appearance  where  there  are  teeth  :  it  usually  invades  one  in  a  very  marked 
degree  more  than  any  other  neat  which  it  may  be  situated,  by  dislocating  it  and 
pushing  it  out  of  place  :  it  has  nothing  to  do  apparently  with  caries  of  the  tooth  : 
the  removal  of  the  particular  tooth,  with  excision  of  the  tumour,  is  generally  accom- 
panied by  immediate  and  complete  cure  of  the  disease. 

Occasionally  these  tumours  appear  where  teeth  have  been  removed  and  the  gum 
seems  to  be  edentulous ;  it  will,  however,  generally  be  found  in  these  instances  that 
a  fang  of  one  of  the  teeth  has  been  left  behind,  and  is  associated  with  the  irritation 
that  has  caused  the  morbid  growth.  One  of  the  most  severe  examples  of  this  malady 
w?iich  I  have  seen  consisted  of  a  bilobular  mass,  the  size  of  a  large  walnut,  extend- 
ing, on  the  left  side  of  the  lower  jaw,  from  the  dens  sapientise  to  the  canine  tooth, 
the  four  intermediate  teeth  having  been  removed.  The  excision  of  the  tumour  had 
been  repeatedly  performed,  but  it  always  retutned.  Its  removal  on  this  occasion 
disclosed  the  I'emains  of  one  fang  of  the  first  molar  tooth  in  its  Very  axis  ;  this  was 
exti'acted,  and  the  disease  did  not  again  make  its  appearance.  I  believe  this  will 
generally  be  found  the  case  where  the  tumour  forms  upon  an  apparently  edentulous 
region  of  the  jaw.  Epulis  has  its  origin  in  the  osteal  membrane  of  the  alveolus. 
The  bone  of  the  alveolar  processes  is  very  vascular,  and  almost  cancellated  in  its  loose 
open  structure.  The  endosteal  membrane  which  lines  this  cancellated  bone,  the 
periosteum  which  covers  it,  and  which  lines  the  tooth-sockets  and  the  fibrous  tissue 
of  the  gum,  are  all  continuous,  and  alike  share  in  the  development  of  an  epulis 
tumour.  The  bulk  of  the  tumour  consists  of  a  dense  web  of  fibrous  tissue  ;  and  from 
its  basal  attachment,  and  passing  into  its  siibstance,  are  usually  small  growths  of 
bone.  The  fibrous  tissue  interlaces  pretty  regularly — some  fibres  being  parallel  to 
the  surface,  and  others  radiating  from  the  base,  intersecting  the  former  at  right 
angles.  The  bone-growths  may  be  thin  needle-like  spicula  or  little  flakes  :  at  the 
point  whence  these  bony  processes  arise,  the  tumour  receives  its  main  vascular  supply, 
and  the  subjacent  bone  is  very  porous.       Mr.  Ctesar  Hawkins  mentions  an  instance 

^  Speciviens  of  EpidiSf  by  S.  J.  A.  Salter,  Trans.  Vath.  Soc.  vol.  v.  1854. 
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of  an  epulis  attached  only  by  a  pedicle  to  the  gum,  in  which  there  was  a  nucleus  of 
bone.  This  could  not  at  any  time  have  had  bony  union  with  the  jaw  ;  but  the  cir- 
cumstance indicates,  in  a  physiological  sense,  the  osteal  character  of  these  fibroid  de- 
velopments. Epulis  tumours  are  perfectly  innocent,  nor  do  they,  I  believe,  ever  pass 
into  a  malignant  character.  Sometimes,  though  rarely,  they  ulcerate  on  the  surface  ; 
but  this  is  only  under  the  influence  of  external  agencies,  such  as  produce  ulceration 
of  any  portion  of  the  gum  :  they  may  then  become  painful. 

The  histology  of  epulis  tumours  is  consistent  with  their  history — locally  re- 
curi'ent  as  long  as  the  cu'cumstances  under  which  they  occurred  are  maintained, 
destroyed  by  the  removal  of  their  local  nidus,  and  never  impregnating  the  system. 
Epulis  tumours  are  always,  I  believe,  a  form  of  '  fibro-plastic ;  '  a  combination  of 
fibrous  tissue  and  myeloid  cells,  the  proportion  of  the  two  constituents  varying  in- 
definitely. In  general,  the  main  bulk  of  the  tumour  consists  of  fibrous  tissue ;  but 
sometimes  the  myeloid-cell  element  preponderates,  and  mayfoi'm.  the  major  portion  of 
the  growth.'  According  to  Mr.  Heath,  the  myeloid  form  preponderates  in  the 
lower  jaw  and  the  fibrous  in  the  upper. 

The  treatment  of  epulis  is  very  simjile  ;  it  requires  early  and  comjolete  extirpation 
with  the  knife,  and  according  to  the  extent  and  inveteracy  of  the  case  it  may  also 
need  the  removal  of  contiguous  teeth-and  subjacent  bone.  These  latter  circumstances 
refer  to  an  important  circumstance  in  the  j^'^'^t^^-ological  history  of  the  disease  :  it  is 
this,  that  as  long  as  the  alveolar  process  remains  upon  which  the  tumour  grew,  and 
which  must  ^necessarily  be  as  long  as  the  teeth  which  are  implanted  in  it  are  not 
removed,  so  long  will  the  tumour  be  inveterate,  so  often  will  it  return,  however 
accui-ately  and  carefully  it  may  have  been  removed.  Such,  at  least,  is  the  very 
general  rule.  But  when  the  alveolar  process  is  gone,  it  shows  no  tendency  to  return. 
And  it  is  a  remarkable  circumstance,  that  the  spontaneous  absorption  of  the  alveoli 
that  follows  the  extraction  of  the  teeth  is  of  itself,  in  many  instances,  where  the 
disease  is  confined  only  to  these  processes,  enough  to  prevent  its  recurrence.  That  is 
to  say,  if  the  tumour  be  removed  to  a  level  with  the  gum,  and  the  contiguous  teeth 
be  extracted,  the  alveolar  process  vanishes,  by  absorption,  and  the  disease  no  more 
returns ;  though  the  same  opei-ation,  without  the  removal  of  the  teeth,  may  have 
been  performed  unsuccessfully  any  number  of  times  previously.  In  a  fii-st  operation 
when  the  disease  is  of  limited  extent,  it  will  be  well  to  try  the  result  of  its  simple 
removal  by  the  scalpel  without  the  extraction  of  teeth  or  the  cutting  away  of  more 
bone  than  can  be  accomplished  with  the  knife.  The  bone  about  the  base  and  axis 
of  the  tumour  being  vascular  and  spongy,  the  knife  readily  cuts  away  small  portions. 
Any  subsequent  sprouting  of  granulations  in  an  undue  or  threatening  degree  should  be 
checked  and  repressed  by  some  caustic,  and  for  this  purpose  nitric  acid  has  been 
especially  recommended.  If  the  disease  recurs,  as  it  too  often  does,  the  same  opera- 
tion should  be  repeated,  and  accompanied  by  the  extraction  of  a  tooth  or  teeth  whose 
socket  or  sockets  have  been  implicated.  Unless  the  disease  have  a  deep  hold  on  the 
bony  substance  of  the  jaw,  it  will  seldom  be  necessary  to  cut  away  any  large  amount 
of  bone  ;  sometimes,  however,  this  is  the  case  ;  or  the  growth  may  have  started  deep 
in  the  socket  of  a  tooth.  In  such  an  instance,  it  may  be  necessary  to  extirpate  a 
considerable  amount  of  bone.  A  V-shaped  portion  or  a  cubical  mass  may  be  readily 
cut  out  by  means  of  a  Hey's  saw  and  bone-nippers,  according  to  the  form  and  extent 
of  the  particular  tumour.  It  will  never,  I  believe,  be  necessary  to  go  far  below  the 
limit  of  the  alveolar  process ;  for  it  is  with  the  alveolar  bone  that  the  disease  is 
essentially  connected.  In  the  lower  jaw  I  would  urge  the  necessity  of  never  cutting 
through  the  entire  bone,  as  the  breaking  of  the  maxillary  arch  most  seriously  inter- 
fei-es  with  the  position  of  the  remaining  jiortions  of  the  bone,  and  thus  disturbs  the 
normal  opposition  of  the  teeth  in  the  two  jaws  relatively. 

Congenital  liypertrojyliy  of  the  gum  and  alveolar  borders  of  the  maxillce. — In  1859 
I  had  an  opportunity  of  seeing  a  very  remarkable  example  of  disease,  which  is, 
perhaps,  best  defined  by  the  above  title,  under  the  care  of  Mr.  Pollock,  at  St.  Geoi^ge's 

1  Specimens  of  Epulis,  by  S.  J.  A.  Salter,  loc.  cit.  ;  '  Myeloid  Epulis  of  Lower  Jaw,'  by 
J.  Hutcliinson,  Trans.  Path.  Soc.  vol.  viii. 
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Hospital.  At  that  time  there  was,  I  believe,  no  recorded  example  of  this  curious 
tumour-like  growth  ;  nor  had  any  instance  of  it  been  published  as  far  as  I  am  aware, 
until  a  case  was  described  and  figured  by  Gross  in  the  second  edition  of  his  '  System 
of  Surgery.'  '  This  case  was  not  only  the  same  in  essence,  but  was  singularly  like 
Mr.  Pollock's  in  all  particulars. 

Similar  cases  have  since  been  recorded.  One  occui-red  in  University  College 
Hospital  under  the  care  of  Mr.  Erichsen,  and  is  described  by  Mr.  Heath. '^  Another 
is  published  by  Mr.  Waterman,-''  an  American  surgeon.  Three  examples  have  been 
recorded  by  Dr.  Murray,^  and  two  more  recently  by  Mr.  Heath. '^ 

Mr.  Pollock's  patient  at  the  time  of  her  admission  into  the  hospital  was  eight  years  old.  At 
birth  nothing  was  noticed  unusual  in  her  mouth,  but  a  fortnight  after  a  tooth  was  cut,  and 
bj  the  hfth  week  six  had  appeared.  It  was  then  remarked  that  the  gums  were  full  and 
thick,  and  puily.  They  continued  to  increase  in  bulk,  and  at  two  years  of  age  they  were 
cauterised,  and  all  the  temporary  teeth  which  had  appeared  were  extracted.  At  birth  the 
child  had  an  unusual  quantity  of  hair  on  the  head,  and  also  much  on  the  arms  and  legs: 
when  taken  into  the  hospital  this  peculiarity  was  very  striking  ;  the  hair  of  the  head  was 
coarse  and  rank,  and  grew  low  on  the  forehead,  and  in  front  of  the  ears  on  to  the  cheeks. 
The  arms  and  legs  were  covered  with  hair.     The  patient  was  epileptic. 

Before  any  operation  was  performed,  the  girl  presented  a  most  extraordinary  appearance. 
A  large  mass,  pink  and  smootb,  protruded  from  the  mouth,  which  the  lips  did  not  and  could 
not  cover.  It  was  slightly  corrugated  or  indistinctly  lohed  ;  the  structure  was  very  dense, 
inelastic,  and  insensitive,  and  appeared  skin-like  on  the  surface.  The  greater  bulk  proceeded 
from  the  upper  jaw,  and  was  most  developed  in  the  front  of  the  mouth  ;  but  the  same  condition 
appeared  along  the  whole  edge  of  both  jaws,  that  of  the  lower  jaw  being  less,  and  covered 
and  overlapped  by  the  upper. 

In  structure  this  hypertrophied  mass  consisted  both  of  an  expanded  and  prolonged  de- 
velopment of  the  alveolar  borders  of  the  maxillas,  and  an  immense  thickening  of  the  tibrous 
tissue  of  the  gum,  with  a  proportionately  exuberant  growth  of  the  papillary  surface.  The 
removal  of  portions  of  the  mass  by  surgical  operation  gave  opportunities  of  examining  its 
precise  nature.  In  the  front  of  the  upper  jaw,  where  the  development  was  greatest,  the  fibrous 
mass  extended  in  some  places  more  than  three-quarters  of  an  inch  beyond  the  alveolar  edge., 
which  it  thus  covered  in  with  a  dense  cushion.  Those  of  the  temporary  teeth  which  had  not 
been  extracted  were  deeplj'  embedded  in  the  mass,  the  crowns  of  the  second  lower  temporary 
molars  being  the  only  ones  which  were  now  visible.  The  crowns  of  all  four  of  the  six-years' 
old  teeth  (tirst  permanent  molars)  had  appeared  on  account  of  the  slightness  of  the  hyper- 
trophy towards  the  back  of  the  mouth.  A  seetiou  of  parts  of  the  removed  mass  displayed 
the  remaining  temporary  teeth  completely  clothed  with  the  thick  fibrous  growth,  the  fangs 
embedded  in  sockets,  but  the  crowns  free  of  bone  and  each  closely  surrounded  by  a  serous- 
like  chamber  without  any  communication  with  the  surface.  One  of  the  superior  central 
incisors  was  more  deeply  covered  than  any  other  teeth,  and  was  nearly  an  inch  from  the 
surface.  The  fangs  of  the  permanent  teeth  were  developed  in  accordance  with  the  age  of  the 
patient;  but  I  observed  that  the  crowns  were  still  encased  in  the  honij  loculi,  though  fi-om 
the  age  of  the  patient  the  distal  wall  of  the  bony  capsules  should,  in  many  of  them  (incisors 
and  first  premolars),  have  'been  absorbed.  In  the  socket  of  the  first  temporary  incisors  a 
small  absorbed  orifice  existed,  leading  into  the  loculus  of  the  permanent  tooth,  such  as  is 
usually  found  about  five  years  old. 

But  the  most  remarkable  point  of  structure  in  this  growth  was  the  papillary  surface.  The 
epithelium  had  changed  into  a  very  thick  and  hni'd  epidermis,  beneath  Avhich,  and  evenly 
covered  in  by  it,  were  enormously  long  papillae.  The  papillae  of  gum  vary  from  about  ~gth 
to  gVth  of  an  inch  in  length  normally  ;  hut  in  a  section,  vertical  to  the  surface,  they  here 
appear  from  ^th  to  ^th  of  an  inch  ;  and  when  by  maceration  the  outer  epiderm  has 
been  removed,  the  papillas  stand  up  like  the  pile  of  plush  or  velvet,  and  may  he  brushed  from 
side  to  side  by  the  tinger.  Kolliker  ^  has  noticed  that  in  the  mouths  of  edentulous  old  people, 
w'hose  bare  gums  are  exposed  to  the  rough  attrition  of  food,  the  papillae  become  much 
enlarged  and  elongated,  attaining  sometimes  the  jgth  of  an  inch  in  length ;  and  here,  under 
exposure  to  still  more  physical  violence,  the  same  change  has  taken  place  to  a  vastly  greater 
degree.  But  I  apprehend  that  this  monstrous  development  of  the  papillas  has  also  another 
meaning,  and  that  it  is  an  essential  element  of  the  disease  ;  it  is  quite  in  keeping  with  the 


1  A  System  of  Surgery,  &c.,  by  S.   D.  Gross,  M.D. ;  Philadelphia,   1862.     2nd   edition, 
vol.  ii.  p.  535,  fig.  330. 

-  Injuries  and  Diseases  of  the  Jaws,  p.  189.     London,  1868. 

*  Boston  Medical  and  Surgical  Journal,  April  8,  1869,  p.  107. 
4  Med.-Chir.  Trans,  vol.  Ivi.  p.  235.    1873. 

*  Trans.  Odont.  Sac.  vol.  xi.  p.  18.    1879. 

^  Mikroskopische  Anatomie,  S,-c.,  von  Dr.  A.  Kolliker,  vol.  ii.  p.  85.     Leipsic,  1854. 
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rough  and  tLick  skin  of  the  patient,  the  ahundant  development  of  coarse  hair  over  the 
surface,  and  also  the  enormous  teeth.  The  permanent  teeth  which  were  removed  hy  the 
operations  are  excessively  large,  especially  tbe  superior  central  incisors ;  these  are  larger  than 
any  I  hate  before  seen  removed  from  a  female  mouth.  All  these  circumstances  imply  a 
tendency  to  a  general  tegumentary  and  papillaiy  hypertrophy. 

Treatmeyit. — The  proper  treatment  of  this  disease  is  obviously  that  which  was 
followed  in  each  of  the  recorded  cases.  Portions  of  the  projecting  mass  were  cut 
away  with  scalpels  and  bone-nippers  till  the  alveolar  borders  were  curtailed  to  within 
moderate  limits.  The  operation  was  not  completed  at  once,  but  was  performed  in 
detail,  as  the  patients  could  bear  it.  In  Mr.  Pollock's  and  Dr.  Gross's  cases  tliere 
was  a  slight  tendency  to  a  fresh  growth,  where  the  hypertrophied  masses  were 
removed. 

Polypus  of  the  gum. — The  gum  is  liable  to  a  simple  hyperti-ophy,  the  increase  of 
growth— a  sort  of  mucous  tubercle — being  confined  to  the  gum  structure  alone,  and 
not  involving  the  osteal  membi-ane,  nor  complicated  with  a  growth  of  bone.  The 
little  tongties  of  gum  between  the  necks  of  the  teeth  are  liable  to  this  affection, 
especially  towards  the  front  of  the  mouth ;  and  they  sometimes  gi'ow  to  such  an 
extent,  being  confluent  with  those  on  either  side,  as  to  cover  a  considerable  portion  of 
the  crowns  of  the  teeth.  This  condition  is  usually  associated  with  uncleanly  habits ; 
and  may  be  generally  cured  and  prevented  hereafter  by  simple  and  easy  means.  The 
teeth  should  be  thoroughly  cleansed  from  tartar;  the  gums  maybe  scarified:  for 
the  future  the  teeth  should  be  abundantly  brushed  with  a  stiff  brush,  and  the  mouth 
washed  with  an  astringent  lotion,  of  which  solution  of  pei-manganate  of  potass  may 
form  an  ingredient.  I  have  seen  a  modification  of  this  condition,  which  was  evidently 
syphilitic  ;  the  growths  of  the  gum  were  condylomatous,  and  were  more  or  less 
covered  with  very  painful  superficial  ulcers.  The  symptoms  readily  yielded  to  the 
internal  administration  of  iodide  of  potassium  and  the  apjolication  with  a  camel's- 
hair  brush  of  a  solution  of  nitrate  of  silver,  10  grs.  to  §j.  aqupe.  Hypertrophy  of 
the  gum  of  a  truly  polypus-like  form  not  infrec[uently  occurs  in  the  immediate  neigh- 
boiudiood  of  teeth  which  are  carious  at  their  sides,  and  v/hen  the  caries  reaches  the 
neck  of  the  tooth  :  the  irritation  of  the  contiguous  dentinal  disease  seems  to  stimu- 
late this  unwonted  growth,  and  the  mticous  membrane  bulges  into  the  cavity  and 
fills  it  up.  The  cavities  of  two  teeth  carious  on  their  contiguous  surfaces  are  very 
apt  to  be  associated  with  this  condition,  the  little  polypus  of  gum  between  them 
rising  to  their  masticating  surfaces.  Such  tumours  are  more  or  less  pedunculated  ; 
they  have  a  red  fleshy  look,  aUd  are  very  liable  to  bleed  when  roughly  touched.  The 
structure  of  these  growths  is  iu  consonance  with  their  aspect  and  the  ease  with 
Avhich  they  bleed ;  they  consist  principally  of  hy]jertrophy  of  the  true  mucous-mem- 
brane element  of  the  gum,  especially  the  papillary  structure  :  the  epithelial  covering 
is  rather  diminished  in  proportional  anaount,  while  the  papillae  themselves  become 
enormously  elongated  and  increased  in  diameter,  alid  some  of  the  conical  papillae 
develop  into  the  compound  fungiform  variety.  These  changes  are  accompanied  by 
great  dilatation  of  the  capillaiies  which  loop  into  the  papillee. 

Polypous  growths  of  the  gum  are  so  often  dependent  on  the  state  of  the  con- 
tiguous teeth,  that  their  treatment  involves  that  of  the  teeth  also.  If  the  polypus, 
growing  into  a  carious  tooth,  is  extirpated,  it  will  most  probably  return  till  the 
tooth  itself  is  removed,  or  the  condition  of  the  tooth  which  had  irritated  the  gum  has 
been  remedied.  The  caries  should  be  cut  away;  ragged  or  sharp  edges  of  tooth- 
substance  should  be  smoothed  and  blunted,  and  the  reinaining  cavity  should  be 
filled.  The  gum  ma}'  still  show  some  tendency  to  renewed  sprouting,  and  this  may 
be  kept  down  for  a  time  by  the  repeated  application  of  a  strong  solution  of  niti-ate  of 
silver,  sulphate  of  copper,  or  alum,  when  it  will  probably  assume  a  healthy  aspect.  If 
the  removal  of  the  polypus  is  accompanied  by  the  extraction  of  the  offending  tooth,  I 
believe  it  never  returns. 

Vasctdar  tumours.- — The  tissues  about  the  necks  of  the  teeth  are  obnoxious  to  the 
growth  of  vascular  ttunoUrs,  Avhich  vary  from  passive  ncevus-like  swellings  to  those 
other  forms  of  more  arterial  character — aneurisms  hy  anastomosis,     I  have  met  with 
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both  these  forms  of  the  disease.  The  most  common  position  in  which  it  develops 
itself  is  in  front  of  the  upper  jaw,  between  the  incisors,  or  canines  and  lateral  incisors. 
A  rather  severe  instance  which  occurred  recently  iinder  my  care  manifested  itself  in 
the  region  that  should  have  been  occupied  by  the  left  lateral  incisor  of  the  upper  jaw ; 
but  as  the  laterals  were  wanting  in  this  person,  the  tumour  formed  between  the 
canine  and  central  incisor.  It  had  been  about  six  months  in  reaching  its  then  size, 
the  dimensions  of  a  large  marble  flattened  on  the  surface.  It  was  of  a  purplish 
colour,  streaked  With  many  vessels  on  the  surface ;  it  was  easily  compressed,  but  was 
elastic,  and  when  pressed  it  became  pale,  exsanguine,  and  much  reduced  in  size ; 
upon  removing  the  pressure  it  resumed  its  previous  aspect  in  a  pulse  or  two.  The 
sui-face  of  the  growth  was  tolerably  smooth ;  the  base  somewhat  constricted,  being 
aboiit  one-third  less  than  the  head  of  the  tumour.  The  whole  of  the  gums  were  very 
red,  turg-id,  and  swollen,  and  the  little  tongues  of  gum  between  the  necks  of  the 
teeth  generally  were  enlarged  and  spongy.  The  patient  had  suffered  no  pain,  but 
was  conscious  of  a  constant  throbbing  and  pulsation.  The  most  important  symptom, 
however,  was  the  haemorrhage,  which  had  latterly  become  a  serious  source  of  trouble 
and  distress ;  it  usually  occurred  at  night ;  it  would  ooze  from  the  mouth  and  stain 
the  pillow  and  sheets,  and  sometimes  trickle  into  the  glottis  and  cause  momentary 
suffocation. 

The  treatment  which  I  first  adopted  in  this  case  was  determined  by  the  very  ar- 
terial character  of  the  tumour.  I  attempted  to  destroy  it  by  ligature  :  a  needle  armed 
with  a  double  thread  was  passed  through  its  base,  and  each  portion  of  the  thread 
was  tied  so  as  to  strangulate  half  of  its  attachment.  The  ligatures  were  tied  tight, 
but  did  not  cut  through  the  substance  of  the  growth.  Their  effect  was  for  the  time 
to  produce  complete  strangulation  :  the  tumour  was  tense  ;  and  the  blood  could  not 
be  squeezed  out  of  it  by  pressure.  This  plan  did  not  ultimately  succeed,  for  the  size 
was  not  permanently  diminished  and  the  circulation  was  re-established.  I  next  re- 
moved the  tumour  by  a  very  tight  ligature,  cutting  it  clean  off;  after  this  it  returned 
as  before,  and  I  finally  extirpated  it  with  a  scalpel,  cutting  freely  inwards  so  as  to 
remove  a  portion  of  the  spongy  vascular  bone  which  seemed  to  form  its  basal  axis. 
The  bone  at  the  base  of  these  growths  appears  always  to  be  very  vascular  and  open 
in  its  texture.  Considerable  haemorrhage  followed  the  opei-ation,  which  ceased  under  ' 
cold  and  pressure.  For  a  few  weeks  the  cicatrix  furnished  freely  sprouting  gi'anula- 
tions ;  these  were  abundantly  cauterised  twice  a  week,  and  ultimately  yielded  a 
healthy  scar.  In  structure  this  little  mass  when  removed  displayed  a  complicated 
vascular  network,  which,  under  the  action  of  acetic  acid,  with  the  microscope,  ex- 
hibited little  else  than  an  elaborate  aggregation  of  the  nuclei  of  blood-vessel  muscle- 
cells.  The  surface  was  clothed  with  epithelium  and  papillae,  like  the  gum.  I 
believe  that  no  danger  can  arise  in  these  cases  from  the  use  of  the  knife  in  at  once 
extirpating  the  tumour ;  the  bleeding  may  be  profuse  for  a  minute  or  two,  but  it 
soon  ceases. 

I  have  seen  a  vascular  tumour  connected  apparently  with  the  periosteum  of  a 
loose  molar  tooth,  in  which  the  haemorrhage  was  very  severe,  occurring  also  at  night 
to  an  extent  that  was  really  alarming  :  the  tumour  was  a  tense  pedunculated  mass, 
attached  to  the  side  of  an  Upper  molar  tooth,  half  of  the  fang  of  which  was  naked. 
The  extraction  of  the  tooth  brought  away  the  tumour  with  it,  which  immediately 
shrivelled  up  to  half  its  previous  volume,  and  became  soft  and  flabby.^ 

These  tumours,  as  far  as  I  have  observed,  occur  in  adult  and  middle  life  ; 
they  are  perfectly  innocent,  and  show  no  tendency  to  return  when  carefully  eradi- 
cated. 

Warty,  or  papillar'i/  tumours  of  the  gum. — The  papillae  of  the  gum  occasionally 
become  hypertrophied  into  warty  growths.  A  singular  instance  occurred  in  the 
practice  of  Sir  William  Fergusson,  in  which  the  papillae  were  more  than  half  an  inch 
in  length  :  they  were  soft  and  shreddy,  and  consisted  mainly  of  loosely  adherent 
epithelium.        The  tumotlr  was   removed,  and  recurred    several  times.       Another 

1  '  Vascular  Tumours  connected  with  the  Dental  Periosteum/  by  S.  J.  A  Salter :  Trans. 
Fath.  Soc.  vol.  V.    1854. 
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example  was  operated  on  by  Mr.  Cock,  at  Guy's  Hospital,  in  which  a  warty  tumour, 
the  size  of  a  split  chestnut,  formed  in  the  hard  palate  of  a  man.'  This  was  covered 
with  papillae  the  eighth  of  an  inch  long.  It  consisted  principally  of  fibrous  tissue 
and  dense  coherent  epithelium.  I  have  seen  a  profusion  of  small  warts  on  the  gums 
associated  with  warts  on  the  lips  and  about  the  face.  In  all  cases  the  growths  should 
be  removed  with  the  knife ;  and  any  recurrence  should  be  repressed  by  caustic  or 
astringent  applications. 

IV.  Tumours  of  the  pulp.  Polyjnis  of  the  fulp. — In  carious  teeth  the  tooth- 
pulp  is  occasionally  developed  into  a  polj^pus-like  growth,  that  fills  more  or  less  the 
diseased  cavity.  This  formation  is  a  dense,  gi-istly,  pink-coloured  mass,  consisting  of 
a  modification  of  the  original  dentine-forming  organ  :  it  is  always  attached  by  a  con- 
stiicted  base  to  the  pulp  in  the  canal  of  one  or  more  of  the  fangs  ;  the  mass  itself  is 
usually  more  or  less  rounded,  frequently  corresponding  in  form  exactly  to  the  carious 
cavity  which  contains  it ;  sometimes,  by  a  more  exubei-ant  growth,  it  is  forced  into  a 
polyhedral  shape  by  the  contiguous  structures,  whose  pressure  curtails  its  further  en- 
largement— the  masticating  surface  of  the  opposing  tooth  in  the  other  jaw,  the  distal 
and,  proximal  neighbours  of  the  tooth  from  which  it  has  sprung,  the  tongue  and  the 
cheek ;  such  cases  as  these  usually  occurring  where  the  walls  of  the  original  tooth 
have  completely  broken  away,  leaving  a  distinct  interval  bounded  by  the  parts  I 
have  named.  In  such  examples  it  may  be  difiicult  to  an  inexperienced  observer  to 
make  out  the  nature  of  the  tumour ;  it  may  be  mistaken  for  an  epulis,  or  a  gum 
polypus;  search  for  the  remains  of  the  decayed  tooth  will  settle  this  doubt.  This 
polypus  is  very  callous  and  insensitive  to  pain  ;  it  is  not  liable  to  ulcerate  or  bleed  ; 
but  it  discharges  pus  from  its  surface,  especially  when  in  contact  with  the  walls  of 
the  carious  tooth  in  whose  cavity  it  forms.  In  structure  these  polypi  approach,  in 
the  majority  of  instances,  very  closely  to  the  ordinary  granulations  of  a  healing  sore, 
consisting  superficially  of  a  mass  of  exudation  corpuscles,  through  which  are  dis- 
tributed multitudes  of  capillary  loops,  and  more  deeply  of  a  fibrous  tissue  into  which 
these  cells  have  developed.  In  these  instances  the  most  superficial  cells  appear  to  be 
shed,  assuming  the  form  and  aspect  of  pus.  Rarely  these  granulations  seem  to  heal, 
to  cicatrise ;  and  I  have  found  a  few  instances  in  which  the  surface  of  the  polypus 
has  been  clothed  with  a  dense  cuticiilar  epithelium  overlying  a  basement  membrane 
folded  into  true  papillje.  Polypus  of  the  tooth-pulp  '  most  often  occurs  in  young 
people,  and  in  those  in  whom  the  teeth  ai'e  imperfectly  calcified,  presenting  that 
peculiar  globular  calcification  in  which  the  substance  of  the  dentine  becomes  rapidly 
sodden  with  saliva,  and  carious  without  limit  from  the  enamel  to  the  pulp.'  '  The 
physiological  phenomena  displayed  by  polypus  of  the  pulp  are  very  remarkable  as 
regards  both  the  pulp  itself  and  the  tooth — their  oppositeness  to  the  whole  train  of 
circumstances  which  accompany  the  ordinary  inflammation  of  the  pulps  dependent  on 
caries,  odontalgia,  lymph-deposit  on  fangs,  alveolar  abscess,  &c.  .  .  .  The  pulp  never 
undergoes  intrinsic  calcification,  nor  have  we  any  evidence  that  dentine  of  repair  is 
ever  formed.'  ^  Occasionally,  though  very  rai-ely,  teeth  with  polypus  of  the  pulp 
pi-oduce  alveolar  abscess. 

The  treatment  of  this  condition  is  very  simple.  If  the  polypus  is  cut  away,  it  will 
certainly  return ;  caustics  and  the  like  applications  appear  to  have  no  influence  in 
repressing  it.  If  the  tooth  be  extracted,  it  is  finally  eradicated  ;  and  this  plan  should 
in  my  opinion  always  be  adopted.^ 

Sensitive  growth  of  pulp  after  fracture.- — This  condition  only  occurs,  as  I  believe, 
when  a  tooth  with  a  healthy  pulp  is  suddenly  fractured  by  mechanical  violence. 
When  a  pulp  is  thus  exposed,  it  exhibits  intense  sensitiveness  to  touch,  to  cold  or 

^  '  Papillary  Tumours  of  the  Gum,'  by  S.  J.  A.  Salter,  in  Guys  Hospital  Heports,  3rd 
series,  vol.  xii.  p.  358. 

^  'Polypus  of  Tooth-pulp,'  by  S.  J.  A.  Salter,  Guifs  Hosintal  Reports,  3rd  series,  vol.  iv. 
1868. 

^  I  learn  from  Mr.  Coleman  that  he  has  once  succeeded  in  saving  the  tooth  by  excising  the 
growth,  touching  the  pedicle  with  strong  nitric  acid,  capping,  and  filling  the  cavitj-  with 
stopping. 
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heat,  or  indeed  to  any  external  influence ;  and  it  frequently  sprouts  into  a  small 
excrescence.  This  excrescence  is  usually  of  a  semi-transparent  aspect ;  it  is  often 
complicated  on  the  surface,  and  villus-like  :  when  removed,  like  the  other  form  of 
pulp-growth,  it  certainly  returns,  and  of  the  same  character  as  before.  In  micro- 
scopic structure  this  sprouting  of  the  pulp  difiers  little  from  the  insensitive  polypus  ; 
but  its  vitality  implies  a  more  abundant  nervous  supply — vascular  granulations 
appear  to  the  observer  to  constitute  its  liistological  elements.  This  condition  remains 
as  a  permanent  torture  to  the  patient,  till  the  tooth  is  extracted,  when  it  is  of  course 
completely  removed.  I  have  known  this  state  of  tooth-pulp  form  a  very  distressing 
complication  in  a  case  of  fracture  of  the  lower  jaw,  in  which  a  bicuspid  tooth  was 
broken  and  the  pulp  exposed  :  here  the  apparatus  for  fixing  the  displaced  bone,  and 
the  introduction  into  the  mouth  of  food,  were  attended  with  agonising  pain,  which 
continued  till  its  source,  a  fractured  tooth  with  a  quick  pulp,  was  discovered  and 
extracted.  Afterwards  the  treatment  of  this  fracture  was  successfully  and  painlessly 
prosecuted.  The  possibility,  indeed  occasionally  probability,  of  such  complication,  in 
treating  fractures  of  the  maxillae,  should  be  borne  in  mind  by  surgeons;  and  it  should 
be  especially  remembered,  that  when  extreme  sensitiveness  and  pain  manifest  them- 
selves in  such  cases,  a  fractured  tooth  should  be  sought  for. 

Y.  Tooth- tumours  :  odontomes. — The  hard  tissues  of  teeth  are  sometimes  developed 
into  tumours,  which  may  be  divided  as  follows  : — 

{a)  Enamel  nodules,  or  submerged  cusps  on  tooth-fangs. 
(6)  Exostosis. 

(c)  Hypertrophied,  dilated  fangs. 

(d)  Dentine  excrescence. 

(e)  Warty  teeth. 

Enamel  nodules  are  sometimes  seen  on  the  fangs  of  teeth,  forming  little  pearl - 
like  tumours  :  they  are  essentially  submerged  cusps,  each  consisting  of  a  little  cone  of 
dentine,  covered  by  a  thick  tubercle  of  enamel,  which 

is  clothed  by  a  true  enamel-pulp.^      These  tumours  Fig.  109.  Fig.  110. 

are  not  known  to  occasion  any  symptoms ;  and  ai-e 
rather  of  physiological  than  surgical  interest  :  indeed 
they  are  alluded  to  here,  simply  to  complete  the  list 
of  tooth-tumours. 

The  accompanying  illustration  (fig.  109)   is  taken 
from  a  characteristic  specimen. 

Exostosis   on   the  fangs   of  teeth   is  sometimes  a 
serious  malady.     An  increased  development  of  crusta 
petrosa  may  occur  upon  the  fang  of  a  tooth  as  the 
secondary   result   of  other   disease  in  the  tooth — usually   caries  ;   or  it  may   arise 
spontaneously — the  tooth  being  entirely  free  from  other  abnormal  change. 

In  the  former  case  the  thickening  of  the  fang  is  usually  general,  around  its  circum- 
ference and  principally  on  its  lower  third,  as  repeated  in  fig.  110.  The  symptoms  of 
this  condition  are  scarcely  to  be  distinguished  or  separated  from  those  of  the  tooth- 
disease  with  which  it  is  associated. 

Where  the  disease  arises  spontaneously  it  is  apt  to  produce  the  most  distressing 
neuralgic  afiections.  The  teeth  appear  sound,  but  they  become  sensitive  to  change 
of  temperature  and  even  to  l.he  touch  :  they  elongate  from  the  sockets  and  spread ; 
with  this  there  is  more  or  less  neuralgia  of  the  trigeminus,  or  one  of  its  terminal 
branches.  Then  one  pai-ticular  tooth  becomes  more  distinctly  affected  than  the 
others :  all  the  pain  seems  to  emanate  from  it :  and  each  flash  of  neux-algic  agony 
seems  to  start  from  it  alone.  At  length  the  tooth  is  extracted  and  relief  follows. 
Then  usually  another  tooth  becomes  aflfected  and  requires  removal :  and  this  may,  in 
very  severe  cases,  go  on  till  all  the  teeth  in  one  jaw,  or  even  in  both,  have  been 

^  For  the  structure  of  these  growths,  see  '  On  Two  Forms  of  Tooth-tumours,'  by  S.  J.  A. 
Salter,  in  Guys  Hospital  Reports,  3rd  series,  vol.  xiv.    1869. 
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extracted  before  complete  and  permanent  relief  is  obtained.'  In  tliese  cases  the 
exostosis  usually  consists  of  small  nodules  with  rounded  surfaces  situated  near  the 
apex  of  the  fang.  Such  forms  of  exostosis  may,  however,  exist  without  producing 
any  apparent  symptoms  whatever.  Fig.  Ill  represents  a  magnified  section  of  the 
fang  of  a  tooth  in  which  this  nodular  form  of  exostosis  existed. 

Exostosis  on  the  fangs  of  teeth  consists  solely  of  an  hypertrophy  of  the  crusta 
petrosa,  or  tooth  bone,  the  outer  layer  of  the  fang.  It  is  usually  solid  and  compact 
in  structure  :  though  very  rarely  it  is  cancellated  and  vascular.^ 

Hyiiertrophied,  dilated  fong^. — This  title  best  defines  the  nature  of  a  very  rare 
form  of  tooth-tumour,  of  which  I  believe  there  are  only  four  recorded  examples. 
One  of  these  occurred  in  the  practice  of  M.  Maisonneuve  and  is  described  by 
M.  Forget ;  ^  another  occurred  to  Mr.  Hare  of  Limerick,  and  is  described  by  Mr.  Tomes ;  ^ 
another  is  described  by  Heider  and  Wedl ;  ^  and  a  fourth  is  a  specimen  in  the  Museum 
of  the  College  of  Surgeons  of  England  (Preparation  1022)  which  has  been  histologic- 
ally examined  and  described  by  myself.**  The  latter  is  supposed  to  have  been  in  the 
collection  of  John  Hunter.  The  first  two  of  these  examples  were  mistaken  for 
exostoses. 

These  tumours  consist  of  dilatations  of  the  fangs  of  the  teeth ;  the  dentine-pulp 
being  hypertrophied  into  a  globular  mass  of  considerable  size  ;  and,  when  calcified, 
producing  a  bone-like  mass,   generally  larger  than  the  tooth  itself.     In  structure 


Fig.  111. 


Fig.  113, 
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these  tumours  consist  of  an  outer  layer  of  tooth-bone ;  then  a  thin  shell  of  true 
dentine,  enclosing  the  gigantic  pulp,  which  may  or  may  not  be  calcified.  In  the 
former  case,  this  bulky  nucleus  of  the  tumour  consists  of  a  mass  of  osteo-dentine. 

In  the  only  two  cases  in  which  the  symptoms  wei-e  recorded,  there  was  pain  with 
expansion  of  the  jaw  at  the  alveolar  portion.  In  Mr.  Hare's  case  there  was  a  fistulous 
communication  from  the  tumour  through  the  jaw  opening  on  the  cheek.  This  dis- 
charged pus. 

In  each  case  the  pxtractioii  of  the  tooth  brought  away  the  tumour  also  :  the 
swelling  subsided,  and  the  patiept  recovered  completely.  Fig.  112  represents  the 
specimen  in  the  Museum  of  the  College  of  Surgeons. 

Dentine  excrescence. — Nodules  of  secondary  dentine  growing  from  the  wall  of  the 
pulp-chamber  into  its  cavity  in  teeth  otherwise  apparently  healthy,  are  sometimes 
seen,  though  they  have  not  genei'ally  been  associated  (perhaps  from  imperfect  obser- 
vation) with  any  definite  symptoms.  The  accompanying  illustration  (fig.  113), 
however,    represents   an    example  ^    where    the   little   tumour   evidently  produced 

^  See  a  striking  case  illustrative  of  tins  condition,  published  by  the  author,  in  Giiy's 
Hospital  Reports,  Srd  series,  vol.  xiii.  p.  86.    1867. 

^  '  Vascular  Exostosis,'  by  S.  J.  A.  Salter,  in  Path.  Trans,  vol.  vi.  p.  168.  PI.  viii.  figs.  3 
and  4.    1855. 

^  Des  Anoinalies  dentaires,  et  de  leur  influence  sur  la  production  des  maladies  des  Os 
nuLiillaires,  par  M.  Foi'get.     Paris,  1869.     Obs.  iii.  p.  27,  PI.  ii.  figs.  1  and  2. 

*    Transactions  of  Odontological  Society  of  Great  Britain,  vol.  iii.  p.  336.  1863. 

5  Atlas  zur  Patholoyie  der  Zdhne,  bearbeitet  von  weil.  Prof.  Dr.  M.  Heider  und  Prof.  Dr. 
0.  Wedl,  p.  3,  fig.  28.     Leipzig,  Nov.  1868. 

^   Guy's  Hospital  Reports,  3rd  series,  vol.  xiv.  p.  463.     1869. 

■^  'Dentine  Excrescence  within  the  pulp-cavity  of  the  Incisor  Tooth/  by  S.  J.  A.  Salter, 
Rath.  Trans,  vol.  vi.  p.  164,  fig.  1.     1855. 
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neuralgia,  of  a  character  very  similar  to  that  occasioned  by  exostoses  on  the  fangs  of 
teeth.  The  tooth  was  a  superior  central  incisor,  which  was  constantly  painful :  the 
slightest  touch  or  change  in  temperature  augmented  the  pain  considerably,  when  it 
often  flashed  over  the  face  and  nerves  of  that  side  of  the  head  with  great  seveiity. 
The  extraction  of  the  tooth,  which  was  for  the  moment  attended  with  a  violent 
paroxysm  of  neuralgia,  completely  removed  all  subsequent  pain.  The  dentine- 
excrescence  was  the  only  abnormal  condition  which  the  tooth  presented.  Its 
pressure  upon  the  nerves  of  the  pulp  would  readily  explain  the  symptoms  of  the 
case. 

This  anatomical  condition  is  not  altogether  uncommon,  but  it  seldom  causes 
painful  symptoms. 

Warty  teeth. — These  are  among  the  I'arest  and  most  important  of  the  tooth- 
tvimours.  They  consist  of  teeth  in  which  the  tissiL^es  are  hypertrophied  and  folded 
into  an  irregular  and  complicated  mass.  The  -vyarty  condition  may  aftect  part  of 
the  crown  of  a  tooth  ;  or  all  the  pai-ts  of  the  toqth  may  be  involved  ;  or  the  irregular 
mass  may  consist  of  teeth  blended  together. 

M.  Broca,  in  a  general  resume  l  of  this  subject,  which  he  read  before  the 
Academy  of  Sciences  of  Paris  (December  30,  1867),  divides  warty  teeth  into  '  cir- 
cumscribed dentinal  odontomes,'  and  '  diffuse  dentinal  odoi^tomes ; '  the  former  being 
those  examples  in  which  the  warty  mass  occupies  a  portion  of  the  tooth  only ;  the 
latter,  in  which  the  whole  tooth  is  implicated,  and  its  anatoniical  form  is  no  longer 
recognisable. 

Warty  teeth  are  rare,  and  I  am  only  acqijainted  with  t^vyelve  recorded  examples 
■ — six  of  the  circumscribed  variety  and  six  of  the  diffuse.     Qf  the  former,  four  were 
described  by  myself,^  oiie  by  Mr.  Tomes,^  and  one  by  Foj-get; ''  of  the  lattei',  two  were 
recorded  by  Oudet  ^  (in  the  same  individual),    one  by   Wedly^  one  by 
Mr.  Tomes,^  one  by  Forget,*  and  anqther  by  Mr.  Harrison.^  Yig.  114. 

In  the  cases  recorded  by  myself,  one  wag  a  superior  latei'al  incisor 
with  a  warty  mass,  the  size  of  half  a  horse-bean,  projecting  from  the 
front  of  the  neck  of  the  tooth.  A  section  of  this  tooth  for  the  microscope 
is  in  my  histological  collection.  A  second  case,  which  occurred  in  my 
own  practice,  was  that  of  a  right  lower  dens  sapientLse.  The  mass, 
about  the  size  of  a  small  bean,  sprouted  from  the  posterior  aspect  of 
the  neck  of  the  tooth.  My  two  remaining  examjjles  are  spec^mjens  in 
the  Museum  of  Guy's  Hospital :  one  a  lateral  incisor^  and  the  other  a 
wise-tooth,  both  of  the  upper  jaw  :  from  the  side  of  each  tooth  ja  warty  mass 
projected.  The  accompanying  illustration  (flg.  114)  represents  the  lateral  incisor 
referred  to. 

Mr.  Tomes's  specimen  was  a  superior  central  incisor  :  the  wart  occupied  the 
whole  of  the  front  of  the  crown  of  the  tooth.  In  Forget's  example^  the  first  and 
second  lower  molars  were  blended  into  one  :  the  crgwns  constituting  a  large  confused 
wart-like  body,  while  the  fangs  were  normal.     This  is  shown  in  fig.  115. 

^  Itecherches  sur  un  nouveau  yroiipe  de  Tumeiirs  designe  nous  le  nom  d' Odontomes,  par 
M.P.  Broca.  Comjjtes-rendus  des  Seances  de  V Acadhnie  des  Sciences,  tome  Ixv.  p.  1117.  Paris, 
1867.     Also  in  Gazette  medicale  de  Pains,  No.  2,  Jan.  11,  1868. 

-  '  Description  of  a  Warty  Tooth,'  by  S.  J.  A.  Salter,  in  Trans.  Path.  Sac.  yol.  vi.  p.  173  ; 
Loudon,  1855.  '  Contributions  to  Dental  Pathology  :  On  Warty  Teeth,'  by  S.  J.  A.  Salter, 
in  Guifs  Hospital  Reports,  vol.  iv,  3rd  series ;  London,  1858.  Same  title,  vol.  v.  3rd  series ; 
London,  1859. 

3  A  System  of  Dental  Surgery,  by  John  Tomes,  F.R.S.,  p.  226.     London,  1859. 

*  Des  Anomalies  dentaires  et  de  leur  influence  sur  la  production  des  maladies  des  Os  maxil- 
laires,  par  M.  Forget,  p.  25.     Paris,  1859. 

^  '  Cas  d'exostoses  sur  des  dents  devenues  monstrueuses,'  par  M.  Oudet,  in  Nouveau  Journal 
de  Medecine,  p.  245.     Paris,  182  L 

^  Grundzuge  der  pathologischen  Histologic,  von  Carl  Wedl,  p.  626.  Wien,  1854.  A 
further  description  of  this  specimen  is  pubhshed  in  Heider  and  Wedl's  Atlas  zur  Pathologic 
der  Zcihne,  part  i.  fig.  39. 

■^  In  Tomes's  System  of  Dental  Swgei-y,  p.  225.     London,  1859. 

®  Loc.  cit.  p.  5. 

^  British  Journal  of  Dental  Science,  vol.  v.  p.  557.     London,  1862. 
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The  diffuse  forms  of  warty  teeth,  which  have  produced  large  cumbrous  tumours, 
have  all  been  developed  in  the  lower  jaw.     They  deserve  more  serious  consideration. 

Tn  Oudet's  case  a  man,  twenty-five  years  of  age,  exhibited  in  his  lower  jaw  two  hard 
bony  tumours,  occupying  the  premolar  region  one  on  each  side.  They  were  encrusted  with 
salivary  calculus,  upon  the  removal  of  which  an  irregular  coating  of  enamel  was  displayed, 
folded  into  shapes  like  cusps  and  tooth-edges.  These  masses  were  evidently  formed  from  the 
fused  and  hypertrophied  germs  of  the  two  premolar  teeth  on  both  sides  of  the  jaw.  The 
right  was  removed  rather  easily  by  tooth-instruments,  but  the  patient  declined  to  have  the 
other  interfered  with. 

In  Wedl's  case  the  whole  of  the  second  lower  molar  tooth  of  the  right  side  was  developed 
as  a  large  complicated  mass  in  which  the  several  tissues  of  the  teeth  were  confounded 
together.  It  was  overlying  and  keeping  down  the  wisdom-tooth.  With  a  pair  of  forceps  it 
was  removed  without  much  difficulty. 

The  specimen  described  by  Mr.  Tomes  is  exactly  the  same  as  the  foregoing.  It  consisted 
of  a  confused  mass  of  dental  tissues  as  large  as  a  chestnut,  representing  the  second  lower 
molar  tooth,  beneath  which  was  buried  the  wisdom-tooth.  It  occurred  many  years  ago  in  the 
practice  of  Sir  William  Fergusson,  who  excised  the  angle  of  the  jaw  for  its  removal. 

But  M.  Forget  s  is  the  most  serious  recorded  example  of  this  malformation.  Here  an 
enormous  tuinoux',  as  large  as  a  turkey's  egg,  occupied  the  whole  of  the  molar  region  of  the 

Fig.  116. 


Fig.  115. 


left  side  of  the  lower  jaw.  It  represented  two  molar  teeth  with  their  tissues  blended 
together  in  utter  confusion  and  into  a  shapeless  mass.  Beneath  it  was  a  third  molar  tolerably 
well  formed.  The  jaw  began  to  expand  in  early  childhood,  and  continued  to  do  so  till  the 
patient  attained  the  age  of  twenty,  when  M.  Forget  removed  the  angle  of  the  jaw,  including 
the  tumour.  The  mass  was  covered  by  gum,  excepting  for  a  space  on  its  surface  the  size  of 
a  sixpence.  There  was  some  pain  at  times :  the  submaxillary  glands  were  enlarged,  and 
several  fistidous  pus-discharging  canals  led  to  the  base  of  the  tumour.  The  acccom- 
panying  illustration  (fig.  116)  is  from  Forgets  memoir,  and  displays  a  section  of  the  tumour 
in  situ. 

Mr.  Harrison's  specimen  represented  the  two  bicuspids  and  canine  of  the  left  side  on  the 
lower  jaw.  The  tissues  were  confounded  together,  and  without  any  resemblance  to  tooth- 
form.     It  loosened  and  came  away  by  itself. 

As  regards  the  treatment  of  these  cases,  much  depends  on  the  degree  of  the  mal- 
formation. If  it  is  only  partial  and  a  matter  of  appearance,  the  tooth  may  be  re- 
moved and  replaced  by  a  better-shaped  artificial  representative,  according  to  the 
wishes  of  the  patient.  But  should  the  growth  be  of  a  large  size  and  interfere  with 
the  action  of  the  mouth,  it  should  certainly  be  extirpated ;  and  this,  in  nearly  all  in- 
stances, might  be  accomplished  by  extraction  with  forceps  ;  or,  at  all  events,  without 
serious  damage  to  the  jaw. 

YI.  '  Abscess'  of  the  antrum. — The  term  ahscess  of  the  antrum  conveys  a  very 
wrong  impression  of  the  real  nature  of  this  disease ;  it  is  not  the  suppuration  of 
inflamed  parenchyma,  but  the  occlusion  in  a  cavity  of  the  purulent  secretion  from 
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the  surface  of  a  mucous  membrane  which  lines  that  cavity.  I  need  not  dwell  on  the 
anatomical  characters  of  the  antrum  maxillare  further  than  to  notice  its  peculiar 
relations  to  those  organs,  the  teeth,  whose  affections  are  by  far  the  commonest  cause 
in  the  production  of  the  malady  we  are  considering.  These  relations  vary  extremely, 
both  as  regards  the  extension  of  the  antrum  over  the  fangs  of  many  or  few^  teeth, 
and  the  degree  in  which  those  fangs  approach  or  pierce  the  floor  of  the  sinus.  It 
may  extend  so  as  to  be  in  immediate  relation  to  all  the  teeth  of  the  true  maxilla 
from  the  canine  to  the  dens  sapientise,  or  it  may  be  contracted  to  such  narrow  limits 
as  only  to  correspond  with  two  or  three  of  the  central  ones.  This  variation  in  the 
size  of  the  antrum  is  not  mentioned  in  text-books  of  anatomy,  but  it  is  pointed  out 
by  Otto.'  Occasionally  a  root  or  roots  of  the  first  molar  tooth  (rarely  any  other) 
extend  into  the  cavity,  free  of  any  bony  covering,  and  merely  overlaid  by  the  mucous 
membrane  lining  the  sinus;  more  often,  however,  the  palatine  and  external  roots 
diverge  so  as  to  leave  an  interval  between  which  the  more  depending  sulcus  of  the 
antrum  is  excavated.  Another  circumstance  in  the  anatomy  of  the  antrum  bearing 
on  the  purulent  accumulation  which  constitutes  abscess  of  this  sinus,  is  the  very 
variable  size  of  the  orifice  which  opens  into  the  middle  meatus  of  the  nose.  In  some 
instances  the  apertiire  is  barely  sufficient  to  admit  the  blunt  point  of  a  probe ;  in 
others  it  would  allow  the  passage  of  the  end  of  the  little  finger.  It  is  always  much 
smaller  in  the  living  state  when  the  mucous  membrane  lines  and  fills  up  the  open- 
ing ;  indeed,  it  is  the  pouting  of  the  tumid  mucous  membrane  which  closes  the 
orifice  in  inflammation.  The  lining  membrane  of  the  antrum  is  liable,  like  all  other 
mucous  membranes,  especially  the  Schneiderian  membrane,  of  which  it  is  a  continu- 
ation, to  inflammation  and  altered  secretion,  mucus  being  impregnated  with  or 
replaced  by  pus,  and  accumulating  in  quantity.  This  may  occur  in  difterent  degrees, 
both  as  to  amount  and  rapidity  of  development ;  but  the  circumstance  which  here 
gives  importance  to  this  altei'ed  and  more  abundant  secretion  depends  entirely  upon 
the  fact  that  it  may  become  occluded  within  the  sinus  by  means  of  the  swelling  and 
turgescence  of  the  mucous  membrane  around  its  orifice.  This,  from  such  anatomical 
ai'rangement,  converts  a  mere  catarrhal  inflammation,  spending  itself  by  superficial 
pus-shedding,  into  a  shut  expanding  sac,  in  many  respects  equivalent  to  a  deep-seated 
abscess,  though  by  no  means  identical  with  that  condition  either  in  pathological 
history  or  absolute  anatomy. 

The  causes  of  abscess  of  the  antrum  may  be  enumerated  in  very  narrow  limits. 
I  believe  that  in  adults,  in  the  majority  of  cases  beyond  all  computation,  it  is  pro- 
duced by  dental  caries,  or  at  least  by  alveolar  abscess,  in  some  stage,  associated  with 
tooth-disease.  It  is  stated  that  the  aflfection  may  be  brought  on  by  a  blow  on  the 
cheek ;  and  an  instance  has  been  recorded  in  which  the  malady  has  occurred  in  a 
new-born  child,  and  was  supposed  to  result  from  the  pressure  on  tlie  cheek  during  a 
hard  labour. 

The  symptoms  of  antral  abscess  vary  much  in  degree  ;  but  they  usually  commence 
by  dull  aching  pain  in  the  cheek,  with  heat,  redness,  and  fulness  of  the  soft  parts 
externally.  In  the  early  stage  there  may,  or  may  not,  be  a  purulent  discharge  from 
the  corresponding  nostril ;  this,  however,  can  only  occiu^  to  any  marked  extent 
before  the  aperture  between  the  middle  meatus  and  the  sinus  is  closed.  As  the  case 
advances  and  the  matter  becomes  pent  up,  the  pain  assumes  a  throbbing  character 
and  is  severe,  and  constitutional  symptoms  manifest  themselves  analogous  to  those  of 
acute  abscess ;  the  patient  has  rigors  and  fever.  "With  this  the  local  symptoms 
change,  and  an  expansion  of  the  whole  jaw  shows  itself;  the  malar  bone  becomes 
elevated,  the  fossa  beneath  it  full  and  prominent ;  the  molar  teeth  on  the  aflfected 
side  appear  to  elongate,  and,  in  closure  of  the  mouth,  meet  their  opponents  too  soon ; 
the  concavity  of  the  hard  palate  becomes  flat  or  even  convex ;  the  nostril  of  that 
side  is  more  or  less  closed,  and,  in  severe  and  protracted  cases,  the  floor  of  the  orbit 
becomes  so  pushed  up  as  to  protrude  the  eye.  Hunter,  in  describing  the  symptoms 
of  antral  abscess,  spetiks  of  the  eye  being  sometimes  '  afiected  ; '  but  in  what  manner 

^  Lehrhuch  der  pathologischen  Anatomie  des  Menschens  und  der  Thiere,  yod  Dr.  A.  W.  Otto, 
p.  180.     Berlin,  1830. 
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he  does  not  specify.  Beyond  instances  in  wliicli  protrusion  of  the  globe  '  has 
occurred  few  have  been  recorded.  The  inflammation  accompanying  abscess  of  the 
antrum  is,  liowever,  occasionally  so  severe  as  to  implicate  the  periosteum,  not  only 
to  the  destruction  of  some  parts  of  the  maxilla,  but  extending  beyond  to  contiguous 
fibrous  structures,  so  as  to  involve  the  optic  and  other  nerves  in  their  passage  from 
the  cranial  cavity  to  the  orbit,  producing  blindness  and  fixedness  of  pupil  on  the 
affected  side.  Such  cases  are  very  rare  ;  but  one  has  occurred  in  my  own  practice  at 
Guy's  Hospital ;  ^  a  second  was  under  the  care  of  Mr.  Pollock ;  and  a  third  is  men- 
tioned by  Dr.  Bruck  in  Casper's  '  Wochenschrift.'  ^  Necrosis  of  part  of  the  jaw  is  one 
of  the  rarer  accompaniments  of  this  malady ;  but  when  any  portion  of  the  bone  is 
affected,  it  is  usually  either  the  alveolar  processes  or  the  nasal  plate  of  the  maxilla. 

The  manual  examination  of  the  jaw  seldom  fails  to  indicate  the  fluid  nature  of 
the  distending  material ;  fluctuation  can  be  felt,  and  the  thinned  bony  parietes  of 
the  abscess  convey  to  the  touch  a  peculiar  sensation,  like  the  handling  of  dry  parch- 
ment :  as  Jourdain  very  characteristically  expresses  it,  '  quand  on  appuyoit  sur  I'os, 
il  s'affaissoit  et  revenoit  ensuite  sur  lui-meme  en  produisant  une  espece  de  craque- 
ment.'  ^  If  any  doubt  does  arise  as  to  the  nature  of  the  contents  of  an  expanding 
antrum,  I  am  in  the  habit  of  exploring  the  cavity  with  a  minute  trocar  and  cannula 
not  above  half  the  size  of  a  wh eaten  straw  •  by  this  means  sufticient  fluid,  if  present, 
may  be  made  to  escape  to  ascertain  its  nature,  and  it  could  scarcely  do  injury  to  a 
solid  growth  if  such  were  the  character  of  the  expansion.  A  grooved  needle  would 
answer  the  same  purpose,  but  hardly  so  readily.  The  fluid  may  be  too  dense  to  pass 
these  narrow  canals ;  generally,  however,  it  is  not  thicker  than  ordinary  pus,  and  it 
is  sometimes  serous. 

The  ultimate  issue  of  these  cases  varies  very  much.  Occasionally  the  abscess 
bursiis  into  the  nose  :  sometimes  through  the  cheek ;  occasionally  into  an  alveolar 
cavity,  burrowing  along  the  fang,  and  discharging  its  pus  at  the  neck  of  the  tooth. 
More  rarely  the  floor  of  the  orbit  gives  way,  and  the  pus  finds  its  exit  somewhere 
along  the  lower  lid.  Occasionally  the  orifice  which  communicates  between  the 
antrum  and  the  nose  yields  temporarily,  and  there  is  an  accommodating  escape  of 
pus  :  as  the  patient  lies  on  the  other  cheek,  pus  will  stream  from  the  nostril  of  the 
afiected  side  and  then  stop,  and  again  make  its  escape  by  the  same  exit. 

The  treatmejit  of  this  malady  is  so  admirably  sketched  out  by  Hunter  that  I 
cannot  do  better  than  quote  his  own  woixls  : 

'  The  first  part  of  the  cure,  as  well  as  that  of  all  other  abscesses,  is  to  make  an 
opening,  but  not  in  the  part  where  it  threatens  to  point ;  for  that  would  generally 
be  through  the  skin  of  the  cheek. 

*  If  the  disease  is  known  early,  befoi-e  it  has  caused  the  destruction  of  the  fore 
part  of  the  bone,  there  ai'e  two  ways  of  opening  the  abscess  :  one  by  perforating  the 
partition  between  the  antrum  and  the  nose,  which  may  be  done  ;  and  the  other  by 
drawing  the  first  or  second  grinder  of  that  side,  and  perforating  the  partition  between 
the  roots  of  the  alveolar  process  and  the  antriim,  so  that  the  matter  may  be  dis- 
charged for  the  future  that  way.. 

*  But  if  the  fore  part  of  the  bone  has  been  destroyed,  an  opening  may  be  made  on 
the  inside  of  the  lip,  where  the  abscess  most  probably  will  be  felt ;  but  this  will  be  more 
apt  than  the  other  perforation  to  heal,  and  thereby  may  occasion  a  ne^v  accumulation ; 
which  is  to  be  avoided,  if  possible,  by  putting  in  practice  all  the  common  methods  of 
preventing  openings  from  healing  or  closing  up  ;  but  this  practice  will  rather  prove 

1  An  extreme  case  is  mentioned  by  Frank,  De  Curandis  Hominum  Morhis,  &c.,  auctore 
Joanne  Petro  Frank,  lib.  vi.  pars  2,  p.  2'2.     Viennag,  1820. 

-  '  Case  of  Amaurosis  from  Abscess  of  the  Antrum  caused  by  a  carious  Tooth,'  by  S.  J, 
Salter,  Med.-CMr.  Trans,  vol.  xlv. 

2  JViederholte  Entzmidungen  des  Antrum  Highmori  und  Amaurose,  etc.,  mitgetheilt  vera 
Dr.  T.  H.  Briick,  in  Casper's  Wochenschrift,  Marz  1851,  Berlin.  A  case  of  a  similar  character 
was  described  by  Professor  Galenzowsld,  in  Archives  generales  de  Medecine,  tome  xxiii.  p. 
261.     Paris,  1830. 

^   Traits  des  Maladies,  etc.,  de  la  Bouche,  par  M.  Jourdain,  tome  L  p.  120.     Paris,  1778. 
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troublesome  ;  tlierefoi'e  the  drawing  of  the  tooth  is  to  be  prefeiied,  because  it  is  not 
po  liable  to  this  objection.' ' 

Before  the  abscess  has  formed,  and  when,  as  yet,  it  is  only  imminent,  it  may  be 
arrested  by  removing  any  carious  tooth  or  teeth  in  the  neighbourhood ;  and  the 
application  of  leeches,  fomentations,  &c.,  with  the  administration  of  purgatives.  In 
those  cases  where  the  pus  has  already  accumulated,  and  there  is  no  outlet,  it  will  be 
necessary  to  make  a  free  opening  for  the  evacuation  of  the  matter ;  and  the  method, 
which  universal  experience  has  approA^ed,  consists  in  the  removal  of  a  tooth,  and  the 
perforation  of  the  antrum  at  its  base.  This  has  the  double  advantage  of  removing 
the  cause  in  most  cases,  and  of  allowing  the  discharge  of  the  matter  at  the  most 
dependent  part  of  its  containing  sac.  The  tooth  whose  fangs  are  usually  most  in- 
timately associated  with  the  antrum  is  the  first  permanent  molar ;  and  its  removal, 
in  a  case  of  antral  abscess,  is  especially  indicated  from  this  circumstance,  and  from 
the  frail  and  perishable  nature  of  the  tooth  itself,  which  gives  it  less  often  than  other 
teeth  a  long  tenure  of  usefulness.  The  relation  of  the  fangs  of  the  molar  teeth  to 
the  antrum  is  an  important  consideration  in  the  treatment  of  this  disease  :  in  the 
largest  proportion  of  cases  caries  of  the  first  molar  is  the  cause,  and  its  removal  (open- 
ing an  alveohis  for  further  perforation)  is  the  first  step  in  the  treatment ;  but  any 
other  tooth,  molar,  bicuspid,  or  even  canine,  whose  disease  should  be  considered  its 
cause,  ought  in  preference  to  be  extracted,  as  the  absorption  around  the  fang  of  a 
carious  tooth  would  render  the  perforation  of  the  antrum  easy,  while,  by  such  a 
selection,  this  preliminary  step  would  remove  the  exciting  cause  of  the  disease. 
Indeed,  as  a  rule,  it  is  well  to  extract  all  carious  teeth  from  the  side  of  the  upper 
jaw  affected  with  antral  abscess.  The  exti-action  of  the  abscess-causing  tooth  is 
frequently  followed  by  discharge  of  the  contained  pus,  in  consequence  of  the  fang 
having  extended  into  the  antrum,  or  the  floor  of  the  sinus  having  been  absorbed, 
resulting  from  the  diseased  tooth.  It  is  generally  necessary  to  enlai-ge  the  orifi.ce 
into  the  antrum  ;  and  this  is  best  effected  by  a  naked  trocar  pushed  up  the  socket  of 
the  extracted  to(3th  :  the  trocar  should  be  large,  so  as  to  break  down  a  good  deal  of 
the  floor  of  the  antrum,  thus  making  a  free  orifice  for  the  discharge  of  matter.  The 
absorption  of  bone  which  occurs  around  the  fangs  of  carious  teeth  much  facilitates 
piercing  the  antrum  in  this  manner.  Perforating  the  antrum  occasionally  requires 
considerable  force ;  and  it  is  necessary  to  apply  this  force  with  great  care  :  the  fore- 
finger should  be  extended  on  the  shaft  of  the  trocar  as  a  guard,  and  the  instrument 
should  be  pressed  forwards  with  an  even  rotating  motion.  If  these  precautions  are 
not  taken,  the  floor  of  the  antrum  will  sometimes  give  way  suddenly,  the  trocar  will 
traverse  the  cavity  of  the  sinus,  and  strike  hard  against  the  floor  of  the  orbit,  which 
it  may  even  pierce.  I  once  saw  this  accident  occur  in  the  hands  of  a  young  operator, 
fortunately  without  any  serious  consequences.  Mr.  Coleman  has  devised  a  trocar 
with  a  guard  three-fourths  of  an  inch  from  the  point  to  prevent  such  an  accident  by 
stopping  the  intrusion  of  the  instrument  further.-  Occasionally  antral  abscess  is 
associated  with  necrosis  of  some  portion  of  the  walls  of  the  sinus  ;  and  if  this  should 
occur  near  its  floor,  the  removal  of  the  dead  bone  will  supply  an  available  orifice  for 
the  discharge  of  matter  and  the  employment  of  injections.  The  presence  of  necrosed 
bone  gives  to  the  discharge  the  peculiar  characteristic  odour  which  is  familiar  to 
every  surgeon  :  the  offensive  smell  which  the  pus  has,  when  simply  long  pent  up,  is 
a  putridity  of  staleness,  and  quite  distinct  from  the  dead-bone  foetor.  It  may  not  be 
always  easy  to  remove  dead  bone  at  once ;  and,  in  such  a  case,  an  outlet  may  be 
made  in  its  neighbourhood,  which  will  allow  the  discharge  of  the  matter,  and  assist 
in  the  coming  away  of  the  sequestrum  when  it  is  detached.  If  a  case  were  to  occur 
in  which  the  teeth  had  been  long  removed,  and  the  alveolar  processes  absorbed,  the 
floor  of  the  antrum  would  be  more  difiScult  to  pierce,  on  account  of  the  thick  com- 
pact layer  of  bone  which  is  constituted  by  the  osteal  cicatrix  after  the  removal  of  the 

^  Practical  Treatise  on  the  Diseases  of  the    Teeth,  by  John  Hunter,  pp.  45,   46.     4to. 
London,  1771. 

2  Manual  of  Dental  Surgery,  by  A.  Coleman,  F.R.O.S.,  p.  826. 
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teeth.  In  such  a  case  it  would  be  more  easy  to  enter  the  antrum  by  perforating  at 
the  base  of  the  malar  process  of  the  maxillary  bone  over  the  region  formerly  occupied 
by  the  second  or  third  molar  tooth.  The  mucovis  membrane  should  be  divided  first ; 
and  then  the  bone,  when  quite  exposed,  perforated  by  means  of  any  instrument 
suitable  for  the  purpose  :  a  large  trocar  ;  or,  as  Sir  B.  Brodie  suggests,  a  strong  pair 
of  scissors,  closed  and  held  firmly  in  the  hand,  should  be  hored  into  the  pai-t  chosen 
for  perforation. 

When  the  antrum  has  been  perforated,  the  next  step  is  to  secure  the  complete 
washing  out  of  the  cavity  by  injections,  and  the  free  and  continued  egress  of  the 
discharge  by  the  artificial  opening.  Warm  water  should  be  abundantly  used  at  first, 
so  as  to  remove  all  the  matter,  which  is  sometimes  inspissated.  This  will  give  great 
relief,  and  the  swelling  and  inflammation  will  usually  svxbside  at  once.  Shoiild  the 
tendency  to  pus-secretion  continue,  an  injection  of  sulphate  of  zinc,  or  what  in  an 
obstinate  case  I  found  very  efficacious,  a  solution  (gr.  ij.  to  the  ounce)  of  nitrate  of 
silver  in  distilled  water,  may  be  employed.  I  am  in  the  habit  of  using  a  glass 
syringe  with  an  ivory  nozzle  ]  fitted  to  the  extremity  of  this  is  a  bent  silver  tube. 
In  using  this  apparatus,  the  silver  tube  is  introduced  into  the  opening  in  the  antrum, 
and  kept  there  while  the  syringe  is  filled  and  used ;  and  withdrawn,  refilled,  and 
used  again,  many  times.  When  the  washing  out  of  the  antrum  is  completed,  both 
the  syringe  and  the  silver  tube  are  withdrawn  ;  and  now,  unless  some  means  are 
taken  to  prevent  it,  accidents  of  two  kinds  may  occur ; — first,  food  may  pass  through 
the  orifice  iiito  the  maxillary  sinus  ;  and  secondly,  the  aperture,  thus  artificially  made, 
may  close  and  cicatrise  over.  To  prevent  this,  the  plan  visually  adopted  has  been,  to 
plug  the  orifice  with  a  piece  of  wood,  which  effectually  prevents  both  inconsequences. 
This  is,  however,  a  clumsy  method  :  the  same  and  further  advantages  may  be  gained 
by  adopting  a  plan  which  I  have  followed  in  some  recent  cases.  After  the  perforation 
through  the  alveolar  cavity  has  been  made,  I  have  taken  a  model,  and  a  plate  has  been 
prepared  to  pass  over  the  space  occupied  by  the  extracted  tooth,  and  fastened  to  the 
contiguous  teeth  by  the  customary  metallic  bands.  Through  this  plate  a  hole  has 
been  bored,  which  corresponds  to  the  orifice  into  the  antrum  ;  and  to  the  applied 
surface  of  the  plate  a  very  short  tube  has  been  soldered,  sufficiently  long  just  to  enter 
the  antrum,  to  occupy  the  perforation,  and  prevent  its  closure.  This  plate  has  been 
permanently  fixed  during  the  active  treatment  of  the  case,  and  the  orifice  in  the  tube 
has  been  kept  closed  by  a  plug  of  cork  in  the  intervals  between  using  the  injection. 
By  the  removal  of  the  cork,  the  nozzle  of  the  syringe,  which  fitted  the  tube,  could  be 
applied,  and  the  injection  used  any  number  of  times,  the  tube  being  sufficiently  short 
to  allow  the  complete  washing  out  of  the  cavity  and  the  escape  of  the  fluid.  This 
plan  of  treatment  has  the  additional  advantage,  that  when  thei-e  is  no  further  need 
of  keeping  open  the  artificial  orifice,  the  plate  over  the  gum  facilitates  its  closure. 
By  removing  the  tube,  and  closing  the  hole  by  a  little  sheet  of  metal  soldered  on,  the 
passage  of  air  and  fluid  from  the  mouth  to  the  antrum  is  suspended,  and  the  healing 
of  the  wound  is  thereby  facilitated,  as  will  be  hereafter  explained.  (See  section  on 
the  '  Application  of  Obturators,'  &c.) 

If  in  operations  for  antral  abscess  any  foreign  body,  which  may  have  caused  or 
be  associated  with  it,  such  as  the  fang  of  a  tooth,  becomes  loose  in  the  sinus,  it  should 
be  remembered  that  the  cavity  is  occasionally  divided,  as  shown  by  M.  Giraldes,'  by 
partial  septa  of  bone  projecting  from  its  walls.  In  such  an  instance,  the  adventitious 
body  may  be  pocketed  in  a  circumscribed  region  of  the  sinus, ^  and  can  only  be 
remoA'ed  by  some  curved  scooping  instrument  introduced  into  the  antrum  ;  and  this 
septate  condition,  too,  would  materially  interfere  with  the  cleansing  of  the  cavity  by 
means  of  injections. 

VII.  JDentigeroics  cysts. — Dentigerous  cysts  are  collections  of  serum,  or  some 
modification  of  serum,  occurring  in  the   maxillary   bones,  associated  with  and   de- 

1  Des  Maladies  du  Sinus  inaxillnire,  par  M.  Giraldes.     Paris,  1851. 

^  An  interesting  example  of  this  casualty  is  mentioned  by  Mr.  Cattliu,  in  the  Transactions 
of  the  Odontological  Suciety,  vol.  ii.  p.  38.     London,  1861. 
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pendent  upon  impacted  misplaced  teeth.  ^  These  serous  cysts  may  result  from  the 
presence  of  a  supei-numei-ary  tooth  or  teeth  ;  but  in  every  case  recorded,  and  in  all 
except  one  that  liave  come  within  my  knowledge,  the  tooth  or  teeth  have  been 
normal  in  their  presence  and  serial  character,  though  misplaced  as  regards  position  : 
further,  in  every  I'ecorded  case,  the  tooth  or  teeth  thus  implicated  in  disease,  have 
been  of  the  successional  or  permanent  set,  though  a  solitary  instance  has  happened 
in  the  practice  of  a  friend  of  the  author's,  in  which  a  temporaiy  tooth  was  the  dental 
element  of  one  of  these  cysts.  These  tooth-bearing  serous  tumours  are,  therefore,  to 
be  looked  upon  only  as  the  occasional  complications  of  dentition,  in  which  there  is 
an  accidental  deviation  in  the  anatomical  position  of  some  tooth  or  teeth.  The  cysts 
only  arise  when  the  tooth  or  teeth  associated  ^vith  them  are  embedded  in  the  sub- 
stance of  the  jaw-bone;  they  do  not  occur  after  the  tooth  has  pierced  the  gum.  The 
embedding  of  a  tooth  in  the  bone  does  not  necessarily  give  rise  to  these  serous  collec- 
tions, for  that  is  by  no  means  an  uncommon  occurrence,  whereas  dentigerous  cysts 
are  rare.  There  appear  to  be  three  circumstances  which  may  either  of  them  produce 
impaction  of  a  tooth  in  the  substance  of  the  maxillary  bones  :  the  tooth  may  be 
originally  developed  too  deep  in  the  body  of  the  jaw.  and  thus,  though  it  grow  in  a 
right  direction  and  in  a  right  position  as  regards  the  series,  it  will  never  reach  the 
alveolar  margin ;  or,  while  it  may  be  sufficiently  superficial,  it  takes  an  oblique 
direction  of  growth,  so  that  it  lies  covered  more  or  less  in  the  axis  of  the  bone ;  or, 
again,  the  position  of  the  tooth  and  its  line  of  grow^th  may  be  originally  normal,  but 
from  an  arrest  of  the  development  of  the  fang  it  may  fail  to  reach  the  alveolar  edge, 
and  so  remain  permanently  impacted  in  the  maxilla.^  This  may  occur  to  any  tooth, 
and  has  been  recorded  as  affecting  most  of  the  permanent  set ;  but  it  is  more  common 
with  some  than  with  others  :  it  has  been  more  often  met  with  as  regards  the  upper 
permanent  canines  than  any  other  teeth.  In  cases  where  a  successional  tooth  is 
impacted  in  the  jaw,  its  temporary  predecessor  is  usually  retained  considerably 
after  the  natural  period  of  shedding.  When  a  tooth  is  thus  situated,  its  fang  is 
enclosed  in  a  bony  socket  hned  by  periosteum,  as  in  ordinary  circumstances,  while 
the  crown  of  the  tooth  is  free  in  a  little  bony  loculus  lined  by  that  which  was  the 
so-called  '  enamel-pulp.'  This  structure  is  clothed  with  a  sort  of  epithelium,  which 
is  apt  to  assume  the  function  of  secreting  fluid.  After  the  enamel  is  completely 
formed,  the  soft  membi-ane  which  rests  upon  the  surface  of  the  crown  of  the  tooth 
frequently  separates  from  it,  the  intei-val  being  occupied  by  a  sort  of  serum.     This  is 

^  The  dentigerous  cysts,  to  which  I  have  above  referred,  are  totally  distinct  in  their  origin 
and  physiological  meaning  from  those  other  tooth-bearing  tumours  which  are  found,  some  in 
the  ovaries  of  females,  and  others  variously  distributed  in  the  bodies  of  either  sex.  The 
dentigerous  cysts  occurring  in  the  jaw  are  merely  the  result  of  misplacement  of  a  tooth,  or 
toorh-germs  belonging  to  the  jaw  which  contains  them.  The  two  other  forms  of  dentigerous 
cyst  neither  belong  to  the  individual  in  whom  they  are  found,  nor  are  they  adventitious 
growths  of  disease,  properly  so  called.  They  obviously  represent  a  portion  (more  or  less)  of 
another  individual,  and  indicate  some  curious  aberration  of  the  function  of  reproduction. 
The  ovarian  tumom's  which  bear  teeth,  and  many  fcetal  structures  found  in  the  ovary  of  the 
luiman  female,  I  conceive  to  be  the  absolute  equivalents  of  the  virgin-produced  '  zooids '  of 
those  invertebrata  which  perfect  the  function  of  parthenogenesis  in  the  reproduction  of  their 
kind  :  that  the  development  of  these  so-called  tumours  is  the  physiological  equivalent  of  this 
function,  though  the  anatomical  result  is  incomplete.  (See  '  Ovarian  Tumour  containing 
Teeth.'  &c.,  by  the  author,  in  Guys  Hospital  Reports,  3rd  series,  vol.  vi.)  Those  other  tooth- 
bearing  tumours  which  are  found  in  various  parts  of  the  body,  irrespective  of  sex,  cannot  be 
susceptible  of  the  same  explanation,  but  suggest  the  entanglement  of  an  imperfect,  or  more 
or  less  perfect,  ovum  within  the  primary  one.  Teeth  appear  to  he  the  most  constant  of  the 
structures  enterino:  into  the  formation  of  these  tumours  ;  but  they  are  associated  with  other 
tissues,  even  in  more  than  one  instance  to  the  production  of  an  entire  foetus.  These  develop- 
ments receive  a  probable  elucidation  by  those  curious  monstrosities  occasionally  noticed  in 
the  ova  of  Vjirds,  in  which  a  small  imperfect  e^^  is  found  within  a  larger  primary  one — not 
the  common  monstrosity  of  tivin  yelks  in  one  ^^g,  hut  a  distinct  miniature  (i%^  loithin  the 
larger.  (See  Retzius,  in  Oefversigt  af  Kongl.  Veteiiskaps-Akademiens  Forhandlingar , 
Stockholm,  1847 ;  Baron  de  Morogue^,  in  Revue  de  Zoologie,  2"  serie,  tome  v.  Paris,  1853.) 
Such  a  circumstance  occurring  in  the  human  ovum  may  explain  the  presence  of  these  denti- 
gerous and  many-tissued  cysts  enclosed  within  the  body. 

^  'On  the  Impaction  of  permanent  Teeth  in  the  substance  of  the  Maxillary  Bones,'  by 
S.  J.  A.  Salter,  in  Guy's  Hasp.  Rep.  vol.  v.  3rd  series. 
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generally  the  result  of  some  irritation  or  difficulty  in  tooth-cutting;  and  where  the 
irritation  runs  on  to  acute  inflammation,  as  in  some  cases  of  tedious  eruption  of 
wisdom-tseth,  the  seci'etion  may  become  purulent.  In  the  deep-seated  cases  of 
impaction  of  teeth,  the  action  is,  I  believe,  always  slow,  and  the  secretion  almost 
always  serous. 

The  recorded  instances  of  this  condition  are  so  few,  that  it  is  scarcely  possible  to 
generalise  upon  them  :  it  may,  however,  be  said  that  they  have  usually  happened  in 
young  persons,  at  least  have  commenced  in  adolescence,  shortly  after,  though  some- 
times befoi-e,  the  maturation  of  the  impacted  tooth.  In  the  cases  narrated,  the  upper 
grinders  have  been  more  frequently  involved  than  other  teeth,  the  serous  cysts  dilat- 
ing into  the  maxillary  sinus  :  but  incisors,  canines,  premolars,  and  molars,  have  all 
been  associated  with  this  condition. 

M.  Jourdain  '  describes  three  cases  of  dentigeious  cysts.  The  first  case  he 
records  was  that  of  a  girl,  seventeen  years  old,  in  whom  the  right  upper  first  and 
second  permanent  molars  were  inverted,  and  a  large  serous  cyst  had  expanded  around 
them  into  the  antrum,  with  great  dilatation  of  the  body  of  the  bone,  distortion  of  the 
side  of  the  face,  and  closure  of  the  nostril  :  it  had  existed  '  some  months.'  In  a 
second  example,  a  man  about  sixty  years  of  age  sufifered  from  a  tumour  the  size  of  a 
pigeon's  egg  in  his  upper  jaw,  for  many  months,  closing  the  nostril  of  that  side ;  it 
was  caused  by  the  expansion  of  a  cyst  around  the  second  premolar,  which  was  im- 
pacted deep  in  the  substance  of  the  bone.  The  third  instance  occurred  in  a  girl, 
thirteen  years  of  age,  from  a  monstrous  |5ermanent  lateral  incisor  (side  not  stated) 
being  embedded  in  the  intermaxillary  bone,  above  and  behind  the  root  of  the  central 
incisor  ;  '  there  was  a  considerable  tumour,  which  occupied  anteriorly  the  whole  re- 
gion of  the  maxillary  hollow.'     It  had  existed  for  a  year. 

Dupuytren  ^  describes  a  specimen  shown  to  him  by  M.  Loir,  in  which  a  cyst  was 
developed  in  the  left  superior  maxUla  :  this  cyst  involved,  and  was  dependent  vipon, 
the  presence  of  the  canine  tooth  in  a  reversed  position. 

I  was  informed  of  a  case  of  this  disease  by  my  late  colleague,  Mr.  Bransby  Cooper, 
in  which  great  swelling  occurred  in  the  substance  of  the  superior  maxilla  of  a  young 
man,  in  whose  mouth  the  first  and  second  permanent  molar  teeth  had  never  made 
their  appearance.  A  free  opening  was  cut  into  the  expansion,  when  the  wanting 
teeth  were  found  inverted  in  the  axis  of  a  serous  cyst  expanding  into  the  antrum.  No 
account  of  this  case  appears  in  Mr.  B.  Cooper's  .'  Lectures  on  Surgery,'  but  I  took 
memoranda  of  its  particulars  when  communicated  to  him. 

Mr.  Wormald  operated  on  a  boy,  about  fourteen  years  of  age,  some  time  since,  at 
St.  Bartholomew's  Hospital,  in  whom  a  serous  cyst  had  expanded  about  the  second 
bicuspid  tooth  of  the  lower  jaw  ;  the  cyst  was  the  size  of  a  large  chestnut,  and  was  in 
tlie  axis  of  the  bone  :  the  fang  of  the  tooth  was  not  fully  developed.  The  interior 
of  the  cyst  was  lined  with  a  thick  vascular  membrane,  and  it  contained  a  glairy  fluid. 
Mr.  Wormald  has  favoured  me  with  these  particulars. 

F.  E.  Glaswald  published  a  vei-y  learned  discourse  on  this  malady,  at  the  Univer- 
sity of  Greifswald,  in  1844,  containing  a  complete  resume  of  the  literature  of  the 
subject.^  The  text,  upon  which  this  essay  was  elaborated,  was  a  case  that  had  been 
under  the  care  and  treatment  of  Prof.  Baum.  In  this  instance  a  cyst  had  dilated 
each  antrum  to  an  enormous  extent,  and  with  hideous  disfigurement  of  feature.  The 
patient  was  a  woman,  thirty-eight  years  of  age,  and  the  disease  was  said  to  have  been 
in  progressive  existence  for  thirty  years.  From  a  cyst  in  the  right  antrum  a  canine 
tooth  was  removed,  and  from  the  left  a  molar.  The  fluid  in  the  cysts  was  purulent. 
Three  instances  of  this  condition  have  occurred  in  my  own  practice.  In  one  a 
serous  cyst  expanded  the  left  angle  of  the  lower  jaw  in  a  young  man  twenty-two 
years  of  age,  resulting  fi'om  the  impaction  of  the  dens  sapientise.  The  cyst  was  very 
large,  and  had  been  twice  opened  to  allow  the  escape  of  serum,  which  had  in  each 

^   Traite  des  Maladies  de  la  Bouche,  par  M.  Jourdaiu,  touie  i.  pp.  119-125.     Paris,  1778. 
"  Lemons  or  ales  de  Clinique  chirur.,  Dupuytren,  tome  iii.  p.  8.     Paris,  1838. 
^  De  Tumor e  quodam  titriusque  Antri  Hiqlmiori  ■perversa  dentium  formatione  exorto,  auctor 
Franciscus  Ed wardus  Glaswald ;  Gryphise,  1844. 
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instance  rapidly  re-collected.  I  extracted  the  second  molar,  which  was  loose  :  this 
rviptiired  the  cyst,  liberated  the  serum,  and  freed  the  impacted  tooth  ;  its  crown 
appeared  in  the  alveolus  of  the  second  molar,  whose  posteiior  fang  was  greatly  ab- 
sorbed by  the  progTess  of  the  cyst.  The  case  was  entirely  cured  by  this  means  alone ; 
and  the  dens  sapientise  gradually  rose  into  the  mouth  in  an  oblique  position.  The 
second  example  is  very  interesting  in  a  diagnostic  point  of  view.  A  girl,  eighteen 
years  of  age,  had  an  elastic  fluid-containing  tumour  in  the  substance  of  the  incisive 
bone,  extending  up  to  the  base  of  the  nose  on  the  left  side.  She  had  been  seen  by 
two  or  three  surgeons  ;  but  the  nature  of  the  malady  was  not  ascertained.  She  had 
the  normal  member  of  teeth  in  the  jaw,  though  the  character  of  one  of  them  was  ab- 
normal for  her  age.  When  the  patient  was  sent  to  me  for  my  opinion,  I  perceived 
that  the  left  central  incisor  was  a  temporary  tooth  ;  and  this  circumstance  was  a  key 
to  a  correct  diagnosis  of  the  case.  The  left  temporary  central  incisor  occupied  a 
position  which  its  permanent  successor  should  have  held  :  the  absence  of  the  tooth, 
under  such  circumstances,  suggested  the  almost  inevitable  position  which  it  must 
occupy  above  and  behind  its  temporary  predecessor,  that  is  in  the  axis  of  the  serous 
cyst.  The  temporary  tooth  was  removed,  and  the  cyst  explored,  to  discover  the  suc- 
ceeding tooth.  The  permanent  central  incisor  was  found  deep  in  the  bone,  in  an 
upright  and  natural  direction  ;  its  crown  bare  within  the  cyst ;  but  upon  its  removal 
it  was  observed  that  the  fang  was  aborted,  and  had  only  gi'own  to  one-fifth  its  natural 
length.  This  circumstance  it  was  which  had  prevented  its  extruding  its  temporary 
predecessor,  and  establishing  itself  in  its  normal  position.  The  retention  of  the  tooth 
in  its  epithelioid  sac  furnished  the  anatomical  grounds  from  which,  under  favouring 
circumstances  of  irritation,  the  serous  secretion  arose,  and  the  bone-expansion 
followed.  The  third  case  was  that  of  a  gentleman  about  forty  years  of  age.  A  cyst, 
the  size  of  a  pigeon's  egg,  had  expanded  around  the  second  bicuspid  on  the  left  side, 
the  tooth  being  impacted  in  the  jaw.  The  fluid  in  the  sac  was  thick,  very  dark 
yellow-coloured  serum,  containing  a  large  quantity  of  cholesterine  plates. 

Pathological  specimens  of  uncommon  diseases,  and  those  too  not  killing  or  shorten- 
ing life,  must  necessarily  be  veiy  rare.  This  applies  to  specimens  illustrative  of  the 
disease  we  are  considering.  One  is  in  the  possession  of  Mr.  Samuel  Cartwrightjun., 
and  is  valuable  and  instructive  in  many  points.^  The  preparation  consists  of  a  right 
superior  maxilla — an  adult  bone :  the  teeth  that  remain,  and  the  alveoK  from  which 
others  have  been  extracted,  show  that  the  normal  number  of  permanent  teeth  had 
developed  in  their  natural  position.  The  turbinated  bones  are  gone,  and  the  antrum 
maxillare  is  open.  In  the  antrum,  starting  from  its  base,  but  not  attached  to  its 
lateral  walls  anywhere,  is  an  exceedingly  thin,  delicate  capsule  of  bone,  about  the 
size  of  a  chestnut,  white  with  a  granulated  surface.  The  bony  capsule  contains 
nothing  but  one  small  supermi^merary  tooth,  which  is  loose  and  free  in  the  cavity. 
There  are  three  important  points  in  this  specimen  bearing  on  the  anatomy  and 
history  of  tLese  cases  :  the  tooth  is  a  suj)ernumerary  one ;  it  is  free  and  wholly  de- 
tached in  the  cavity  of  the  cyst ;  and  further,  the  expansion  is  not  that  of  the  antral 
wall  itself,  with  the  tooth's  crown  uncovered  within  it,  but  a  distension  of  that  which 
was  the  bony  loculvis  of  the  contained  tooth,  which,  by  its  further  dilatation,  would 
have  expanded  the  antral  wall,  and  probably  have  been  confounded  with  it. 

This  latter  circumstance  appears  to  me  to  be  of  much  anatomical  interest  in 
reference  to  those  serous  expansions  of  the  antrum  which  are  associated  with  inverted 
teeth.  These  have  hitherto  been  described  as  cysts  of  the  antrum  itself :  but  I 
cannot  conceive  that  a  tooth  being  '  cut '  through  the  mucous  membrane  of  the 
antrum  should  produce  such  a  result.  The  appearance  of  the  crown  of  an  inverted 
tooth  in  the  nostril  neither  causes  irritation  nor  increased  secretion — at  least  no  such 
consequence  followed  the  three  examples  I  have  seen ;  and  it  seems  to  me  to  be  far 
more  probable  that  these  cases  have  commenced  as  cysts  within  the  bone  at  the  base 
of  the  maxillary  sinus,  expanding  into  it,  and  ultimately  fllling  its  whole  cavity  and 
dilating  its  walls. 

^  Through  the  kindness  of  my  friend  Mr.  Cartwright,  I  have  been  allowed  to  figure  this 
specimen.     See  Guys  Hosp.  Rep.  3rd  ser.  vol.  v.  p.  328. 
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Two  specimens  in  the  Museum  at  St.  Bartholomew's  Hospital  throw  some  further 
light  on  the  pathology  of  this  condition.  One  preparation  (numbered  i.  119)  ex- 
hibits a  thin  bony  cyst,  the  size  of  a  small  Tangerine  orange,  with  a  thick  membra- 
nous lining  :  it  contained  an  inferior  permanent  canine  tooth,  loosely  attached  to  its 
walls.  It  was  removed  from  the  lov/er  jaw  in  the  region  of  the  contained  tooth. 
The  other  preparation  (i.  119a)  is  the  superior  maxilla  of  a  young  sheep,  in  which 
the  central  incisor  is  attached  to  the  side  of  a  large  cyst ;  the  fang  of  the  tooth  being 
almost  loholljj  destitute  of  hony  covering.  This  denudation  of  the  fang  does  not 
appear  to  exist  in  the  early  stages  of  these  cases,  but  seems  to  be  brought  about  by 
great  expansion  of  the  cyst,  and  the  progressive  absorption  of  bone  which  accom- 
panies it. 

In  one  instance  only  am  I  aware  of  a  dentigerous  cyst  being  associated  with  a 
temporary  tooth.  It  occuri-ed  in  the  practice  of  my  late  friend  Mr.  Alexander 
Edwards  of  Edinburgh.  The  patieiit  was  a  young  man,  in  whose  upper  jaw,  just 
below  the  orbit,  a  tumour  had  developed  :  the  tumour  consisted  of  exostosis  from  the 
maxilla,  combined  with  a  bony  cyst,  containing  a  tooth,  which  was  pronounced  by 
Pi'of.  Goodsir  to  be  a  temporary  molar  :  from  a  portion  of  the  tooth,  which  I  after- 
wards saw,  it  appeared  to  be  the  second,  the  larger  of  the  two.' 

The  symptoms  of  a  dentigerous  cyst  are  almost  wholly  local,  consisting  of  a 
general  expansion  of  the  jaw-bone  at  some  particular  spot ;  accompanied  by  a  corre- 
sponding disfigurement  of  the  neighbouring  features,  and  a  sense  of  weight  and 
tension  at  the  aftected  part.  Where  the  impacted  tooth  has  produced  pressure  upon 
a  neighbour,  the  symptoms  of  pain  and  local  distress  have  been  more  considerable, 
and  have  given  rise  to  some  constitutional  irritation. 

Upon  manipulation  the  fingers  readily  perceive  that  the  tumour  is  a  central  ex- 
pansion of  bone,  and  that  it  contains  flviid  ;  the  bony  walls  yield  to  pressure,  and 
then  return  to  shape  with  that  peculiar  kind  of  crepitation  which  Jourdain  charac- 
teristically calls  craquement,  like  the  doubling  of  stifi"  parchment ;  and  the  bone  is 
usually  sufficiently  thin  at  some  part  to  allow  the  production  of  fluctuation  under  the 
pressure  of  altei'nate  fingers. 

One  of  the  most  usual  symptoms,  and  which  is  also  an  important  diagnostic  sign, 
is  the  absence  from  the  mouth  of  some  ■fcooth  or  teeth  which  should  have  appeared, 
and  have  never  been  extracted.  The  presence  of  a  fluid-containing  tumour  within 
the  substance  of  a  maxillai*y  bone  at  the  region  of  a  tooth  which  is  missing,  and 
known  always  to  have  been  wanting,  would  be  well-nigh  conclusive  as  to  its  being  a 
dentigerous  cyst,  though  the  presence  (or  the  past-known  presence)  of  every  mature 
tooth  would  not  necessarily  prove  the  reverse  ;  for  the  dental  element  in  the  case 
may  be  a  temporary  or  a  supernumerary  tooth.  However,  an  impacted  temporary 
tooth  is  a  very  great  rarity,  and  one  producing  a  serous  cyst  still  more  uncommon  : 
the  same  may  be  said  of  a  supernumerary  tooth.  The  diagnosis  may  be  further  ad- 
vanced by  exploring  the  cyst  either  by  means  of  a  grooved  needle  or  trocar,  when  a 
serous  discharge  would  support  the  idea  of  a  tooth -cyst ;  and  if  the  cavity  be  laid 
open,  a  probe  will  scarcely  fail  to  discover  the  hard  unyielding  substance  of  the  crown 
of  the  tooth. 

The  treatment  of  these  cases  is  obvious,  and  usually  quite  efiicacious.  It  consists 
in  evacuating  the  contents  of  the  cyst,  extracting  the  tooth  or  teeth  embedded  in  it, 
and  where  the  expansion  is  large,  in  removing  some  of  the  dilated  bone.  The  opera- 
tions should  be  performed  as  early  as  possible,  so  as  to  prevent  the  necessity  of 
cutting  away  much  bone,  and  the  prolonged  and   tedious  absorption  which  would 

^  Other  examples  of  dentigerous  cysts  may  be  referred  to  : — '  Tumour  of  the  Upper  Jaw 
depending  on  Cysts  connected  with  the  Presence  of  Teeth  in  a  Preternatural  Situation,'  by 
James  Syme,  Esq.,  in  Edin.  Med.  and  Surg.  Journal,  vol.  v.  p.  381.  Edinburgh,  1838. 
*  Tumour  formed  by  the  Capsule  of  an  uncut  permanent  Tooth,'  by  T.  Wormald,  Esq.,  Lancet, 
vol.  i.  p.  756,  1850.  '  Dentigerous  Cysts,'  in  Stanley's  Diseases  of  the  Bones,  pi.  xviii.  p.  20  of 
Illustrations;  London,  1849.  '  Three  cases  of  Dentigerous  Cysts,'  in  Forget's  Des  Anomalies 
dentaires,  &c.,  Obs.  x.,  xi.,  xii.,  pp.  41-47  ;  Paris,  1859.  'Case  of  Bony  Dentigerous  Cyst  of 
the  Lower  Jaw,'  by  S.  W.  Fearn,  in  Brit.  Med.  Journal,  No.  191,  p.  241.  1864.  Heath's 
Injuries  and  Diseases  of  the  Jaios,  p.  158  ;  London,  1868. 
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follow  before  the  face  or  jaw  assumes  its  natural  form.  All  cutting  should,  if 
possible,  be  done  within  the  mouth.  Generally  a  }30rtion  of  the  wall  of  the  cyst  may 
be  removed  readily  enough  with  a  scalpel ;  but  where  the  involved  tooth  is  reversed, 
the  expansion  is  likely  to  be  away  from  the  alveolar  border.  In  that  case  bone- 
nippers,  the  extraction  of  contiguous  teeth,  or  even  the  saw,  may  be  necessary. 
This  has  been  especially  the  case  where  inverted  teeth  have  caused  cysts  in  the 
antrum.  The  tooth  is  likely  to  be  found  at  the  base  of  the  cyst,  further,  i.e.  from  its 
thinnest  expansion.  Some  difficulty  may  be  found  in  getting  hold  of  and  removing 
the  embedded  tooth ;  but  various  long-bladed  extracting  forceps  may  be  readily  de- 
vised to  suit  any  case  if  a  difficulty  should  arise. 

In  some  cases,  from  a  persistence  of  the  serous  secretion,  it  has  been  found 
necessary  to  inject  the  cyst  with  astringent  and  stimulating  injections. 

The  issue  of  these  cases  is,  I  believe,  always  satisfactory.  I  am  not  aware  that 
it  ever  led  fco  necrosis  or  other  bone-disease.  In  one  instance  which  I  saw,  a  fibrous 
tumour  grew  from  the  cicatrix  of  the  wound  some  months  after  the  first  operation ; 
this  was  removed,  and  did  not  recur. 

YIII.  Alveolar  and  maxillary  necrosis  from  [a)  PJiosphoms  fumes  ;  (b)  Erujytive 
fevers. 

The  relation  of  the  phosphorus  poison  to  the  disease  in  question,  and  its  method 
of  introduction,  or  rather  application,  are  among  the  most  distinctly  proved  of  any 
of  the  circumstances  connected  with  the  history  of  disease.  Probably  there  is 
nothing  in  pathological  history  where  clear  data,  and  simple  induction  fi-om  those 
data,  have  more  lucidly  illustrated  the  questions  of  cause  and  effect.  To  bring  about 
the  '  phosphorus  disease,'  phosphorus  in  some  form  miistbe  applied  to  the  periosteum, 
or,  what  is  equivalent  to  the  periosteum,  to  some  raw  vascular  surface  in  immediate 
connection  withthe  nutrition  of  bone  ;  and  the  application  must  be  prolonged,  must 
be  under  particular  circumstances  of  temperature,  and  probably  of  oxidation.  These 
conditions  alone  occur  in  those  manufactories  where  phosphorus  is  employed  in  the 
making  of  lucifer-matches ;  and  there  alone  (or  scarcely  with  exception)  it  is  that 
this  disease  is  manifested.  But  the  circumstances  which  connect  the  outward  cause 
with  the  disease  that  follows  it,  is  a  predisposition  in  the  individual,  consisting  of 
some  exposure  of  the  periosteum,  or  what  is  tantamount  to  such  exposure.  The 
only  manner  in  which  this  occurs,  at  least  in  which  phosphorus  appears  to  be 
effective  in  causing  bone-necrosis,  is  where  caries  of  a  tooth  exposes  the  pulp  to  the 
poison-influence,  the  bone-necrosis  being  that  of  the  jaw.  It  is  the  poisoning  of  the 
tooth-pulp  that  is  the  essence  of  the  disease  ;  the  severe  combinations  of  bone- 
affection,  which  give  all  the  importance  to  the  malady,  are  but  contingent  and 
secondary  consequences.  It  is  this  fact  in  the  essential  nature  of  the  disease  that 
links  it  (as  I  think)  to  that  other  form  of  maxillary  necrosis  which  occurs  in  children 
after  attacks  of  the  eruptive  fevers ;  only  that,  whereas  in  the  phosphorus  disease 
the  poison  is  applied  to  the  tooth  from  an  extraneous  source — from  without — in  the 
jaw -necrosis  of  eruptive  fevers  the  poison  is  generated  within,  and  alights  upon  the 
teeth  and  tooth-pulps,  by  virtue  of  their  being  dermal  organs,  members  of  the  tegu- 
mentary  system,  upon  which  system  generally  the  eruptive  fever-poisons  spend  their 
chief  desti-uctive  force. 

Phosphorus  disease. — The  necrosis  and  exfoliation  of  portions  of  the  jaw-bones, 
dependent  on  phosphorus  fumes  as  its  cause,  is  so  entirely  associated  with  the  manu- 
facture of  lucifer-matches,  made  with  common  phosphorus,  that  not  only  are  all  the 
particulars  we  know  of  the  malady  derived  from  the  victims  of  that  occupation,  but 
the  disease  itself  was  not  known  to  have  an  existence  until  some  years  after  these 
light-pi-oducing  agents  had  taken  the  place  of  the  old  tinder-box,  and  by  the  large 
demand  for  them  had  given  rise  to  extensive  laboratories  for  their  production. 

The  earliest  published  account  of  the  disease  which  we  have  is  by  Lorinser,^  of 

^  have  had  no  opportunity  of  consulting:  Lorinser's  oriofinal  writings:  they  are  referred  to 
by  Geist,  as — '  in  den  raedicinischen  Jahrblichern  desk.k.  Oesterreichischen  Staates,  Jahrgang 
1845,  Mfirzheft.'       ^  .. 
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the  '  Beziiks-Krankenhaus,  Wieden  ; '  and  the  first  case  which  fell  under  his  notice 
occurred  in  1839,  about  eleven  years  after  the  opening  of  lucifer-match  manvifac- 
tories  in  Vienna,  In  this  country,  as  far  as  I  am  aware,  the  malady  was  first  recorded 
by  Dr.  Wilks,  in  '  Surgical  Reports  of  Guy's  Hospital,'  from  April  1846  to  March  1847, 
where  he  remarks  :  *  Of  the  other  diseases  of  the  lower  jaw,  one  occurred  in  a  lucifer- 
match  maker,  with  suppuration  and  exfoliation  of  bone.'  ^  It  is,  however,  to  the 
Continental  surgeons,  and  those  principally  of  Germany,  that  we  are  indebted  for  the 
complete  and  early  account  of  this  malady,  from  which  all  subsequent  notices  have 
been  mainly  derived.  Besides  the  original  memoir  by  Lorinser,  before  refei-red  to, 
important  contiibutions  have  been  added  by  Strohl,^  Heyfelder,^  Roussel  ^  and  Gendrin, 
Sedillot,*  Ebel,^  and,  above  all,  by  Yon  Bibra  and  Geist,^  whose  exhaustive  treatise, 
their  joint  production,  has  given  the  clearest  elucidation  of  this  new  disease. 

The  most  important  article  on  this  subject  that  has  appeared  in  this  country  has 
been  written  by  Dr.  Bristowe  in  the  form  of  a  Report  to  the  Privy  Council  '  On  the 
Relation  of  Phosphorus  and  its  Manufactures  to  the  Question  of  Public  Health.'  ^ 

That  the  cause  of  the  maxillary  necrosis  and  exfoliation  occurring  among  the 
artisans  employed  in  making  lucifer-matches  is  the  fumes  of  the  phosphorus  need 
not  be  discussed  ;  the  question  has  been  already  settled ;  and  the  reader  is  referred 
to  ths  writings  of  the  authors  above  named,  especially  Von  Bibra  and  Giest,  for  the 
consideration  of  this  point.  The  only  question  on  this  head  which  deserved  serious 
inquiry  arose  from  the  fact,  that  the  phosphorus  employed  was  often  impure,  and 
contained  a  notable  quantity  of  arsenic  ;  and  this  Martius  and  Dupasquier  considered 
might  be  the  essential  course  of  the  malady  ;  but  this  supposition  was  not  found  to 
hold  good  under  more  critical  and  extended  examination.''    It  is  only  when  the  cause 

^  Guy's  Hospital  RejJorts,  2nd  series,  vol.  xii.  p.  16-3.  London,  1847.  This  case  occurred 
in  the  hospital  practice  of  the  late  Mr.  Aston  Key,  who,  as  Dr.  Wilks  informs  the  author, 
was  already  aware,  from  liis  own  observation,  of  the  essential  nature  of  the  disease  and  its 
relation  to  its  peculiar  cause. 

~   Gazette  viedicale  de  Strasbourg,  cinquieme  annee,  No.  1 1,  20  novembre,  1845. 

^  Vierteljnhrsschrift  von  Hose?-  und  Wunderlich,  .Jahrgang  1845,  Heft  3  ;  and  Medicinische 
Zeitung  des  Vereins  fur  Heilkunde  in  Preussen,  Jahrgang  1845,  No.  45. 

*  MechercJies  sur  Ics  Maladies  des  Ouvriers  employes  a  la  fabi'ication  des  Allumettes  chi- 
miques,  etc.     Memoire  presente  a  I'Academie  des  Sciences,  le  16  fevrier  1846. 

*  Comptes-rendus  des  seances  de  VAcademie  royale  des  Sciences  de  Paris,  mars  1846. 

^  Ueber  den  Eiiifluss  der  Phosphorzimdholzfah'ication  auf  die  Gesundheit  der  Arbeiter. 
INIitp^etheilt  von  Dr.  Ebel.     In  Casper's  Wochenschrift,  15  Marz,  1851. 

^  Die  Krankheiten  der  Arbeiter  in  den  Phosphorziindholzfabriken,  ^c.  Erlangen,  1847  ; 
also  Die  Regeneration  des  TJnterhiefers  nach  totaler  Necrose  durcli  Phosphorddynpfe,  von  L. 
Geist,  Erlangen,  1852.  An  admirable  digest  of  this  subject  has  been  published,  in  the  shape 
of  a  review  of  Von  Bibra  and  Geist 's  work,  iu  the  British  and  Foreign  Medico- Chirurgical 
Revieiv  for  April  1848. 

^  '  On  the  Manufactories  in  which  Phosphorus  is  Produced  or  Employed,'  in  the  Fifth 
Report  of  the  Medical  Officer  of  the  Privy  Council,  p.  162.  London,  1863.  I  may  mention 
that  my  article  on  this  subject  in  the  first  edition  of  this  work  was  in  type  before  the  publica- 
tion of  Dr.  Bristowe's  Report,  though  from  the  del&y  in  the  issue  of  the  fourth  volume  it  did 
not  appear  till  a  year  afterwards.  But  Dr.  Biistowe  was  furnished  with  a  copy  of  the 
article,  from  which  indeed  he  makes  quotations. 

^  The  actual  agent  in  producing  the  phosphorus  disease  is  doubtless  oxidised  phosphorus, 
probably  in  the  form  of  phosphorus  or  phosphoric  acid,  dissolved  iu  the  saliva.  The  precise 
nature  of  the  fumes  is  not  exactly  known  ;  they  consist  principally  of  phosphorus  acid 
(HjPO^.),  which  by  mixture  with  air  becomes  phosphoric  acid  (H^PO^),  and  probably  minute 
quantities  of  phosphorus-vapour  (P),  phosphuretted  hj-drogen  (H^P),  and  hypophosphorous 
acid  (HjPOj.),  are  also  present.  Any  vapour  of  phosphorus  and  hypophosphorous  acid 
would  be  speedily  converted  by  the  air  into  phosphorous  and  phosphoric  acids.  Phos- 
phuretted hydrogen  would  be  more  slowly  oxidised  into  the  same  products.  At  any  rate, 
nearly  if  not  quite  the  whole  of  the  fumes  when  inhaled  by  the  workpeople  would  be  in  a 
state  of  some  acid  of  phosphorus  capable  of  being  fixed  and  neutralised  by  an  alkali.  Such 
being  the  case,  it  is  greatly  to  be  regretted  that  efficient  sanitary  measures  are  not  adopted  to 
prevent  the  disease,  which  surely  might  be  done.  The  recommendations  of  Geist  and  Poussel 
amount  simply  to  cleanliness  and  ventilation,  and  are  not  sufficient.  I  would  suggest,  that 
in  all  lucifer-match  manufactories  there  should  be  aperiodic  and  rigid  scrutiny  of  the  mouths 
of  all  the  workpeople  employed.  Those  having  faulty  teeth  should  be  excluded  from  the 
rooms  (the  dipping  -and  drying  rooms)  where  the  obnoxious  fumes  are  being  developed.  All 
carious  teeth  should  be  extracted  or  plugged.     What  is  more  important — a  very  simple  and 
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lias  been  long  in  operation,  and  under  circumstances  of  great  intensity,  that  the 
disease  is  developed  ;  it  is  confined  almost  entirely  to  those  who  are  employed  in  the 
process  of  dipping  the  matches  into  the  fused  and  reeidng  phosphorus  compound,  and 
those  who  dry  them  in  the  same  apartment.  Moreover,  a  long  exposure  to  the  influ- 
ence is  necessary  for  the  pi-oduction  of  the  disease.  Lucifer  manufactories  had  existed 
eleven  years  in  Yienna,  when  in  1839  Lorinser  observed  the  first  case  which  attracted 
attention ;  and  the  shortest  known  period  in  which  the  malady  has  developed  itself 
was  in  an  instance  which  occurred  in  Paris,  and  is  recorded  by  Gendrin,  in  which  the 
patient  had  been  employed  in  the  occupation  two  years  before  the  first  sj'mptoms 
appeared.  Another  circumstance  of  curious  import,  though  not  invalidating  the 
generally-received  doctrine  of  local  poisoning,  is,  that  the  sufferer  may  have  been 
removed  from  the  baneful  influence  for  a  considera.ble  period,  and  nevertheless  be 
subsequently  attacked  by  the  disease. 

Strohl  gives  an  instance  of  a  girl  who  bad  worked  as  a  dipper  at  a  kicifer-matcli  manufac- 
tory for  five  years ;  she  left  that  employment,  and  adopted  a  totally  different  and  healthy 
occupation,  when,  after  three  months,  she  was,  for  the  first  time,  attacked  with  unmistakable 
symptoms  of  the  phosphorus  disease,  ending  after  fifteen  months  in  exfoliation  of  portions 
of  the  superior  maxilla. 

It  is  very  seldom  that  others  than  those  employed  in  making  lucifer-matches 
suffer  from  this  malady;  but  that  this  may  happen  should  not  be  lost  sight  of. 

Pkiskal  ^  mentions  an  example  of  a  little  girl,  seven  years  of  age,  who  was  in  the  constant 
habit  of  playing  with  matches,  standing  before  a  wall  and  discharging  them  in  the  dai'k  for 
amusement,  so  that  her  face  was  bathed  in  their  fumes;  in  time  she  was  attacked  with 
necrosis  and  exfoliation  of  small  portions  of  the  front  of  the  lower  jaw,  with  the  ordinary 
attendant  symptoms.  Simon  narrates  a  case  in  which  the  disease  appears  to  have  been 
brought  on  by  a  person  chewing  pieces  of  ginger,  which  he  kept  in  his  pocket  with  some 
lucifer-matches.  And  Sir  J.  Paget  describes  ~  a  case  in  which  the  malady  was  induced  by 
the  manufacture  of  medicines  in  which  phosphorus  was  employed. 

The  influence  of  the  phosphorus  fumes  upon  the  jaw  is  undoubtedly  local.  Lorinser, 
who  has  the  merit  of  discovering  this  disease,  held  a  different  opinion ;  but  Roussel, 
Geist,  and  indeed  subsequent  writers  generally,  have  adopted  the  opinion,  which  all 
the  evidence  upon  this  point  seems  clearly  to  establish.*  I  have  not  space  here  to 
enter  upon  the  argument  of  the  question ;  I  may,  however,  mention  one  telling  fact ; 
it  is,  the  necessity  of  dental  caries  in  the  individual  before  the  disease  can  be 
produced.  It  has  never  been  known  to  occur,  excepting  where  the  sufferer  has  bad 
caiious  teeth ;  and  many  persons  have  worked  in  the  manufactories  for  a  long  series 
of  years  with  perfect  impunity,  who,  upon  the  supervention  of  dental  caries,  have 
been  attacked  with  the  malady.     Dental  caries,  by  opening  the  central  chamber  of 

effectual  respirator  for  the  mouth  might  be  worn  by  the  employes;  it  would  be  unnecessary 
over  the  nostrils.  It  should  be  constructed  on  the  ordinary  plan  of  respirators,  but  its  centre 
consisting  of  a  porous  diaphragm,  such  as  sponge  or  some  woven  fabric,  linen  or  cotton,  which 
should  be  daily  dipped  in  a  solution  of  one  of  the  fixed  alkalies  or  their  carbonates.  This 
would  arrest  nearly,  if  not  quite,  all  the  acid  fumes  of  the  phosphorus.  Or  the  respirator 
devised  by  Mr.  Graham  for  persons  exposed  to  carbonic  acid  vapour  would  probably  be  as 
efficacious.  It  consists  of  the  mixture  in  equal  bulk  of  fresh-slacked  lime  and  sulphate  of 
soda,  through  a  cushion  of  which  it  is  easy  to  breathe.  The  wearing  of  some  such  respirator 
should  be  compulsory  with  th«  dippers  and  dryers.  Again,  the  acid  vapour  might  be  neutra- 
lised and  rendered  innocuous  by  keeping  the  atmosphere  of  the  apartment  ammonuretted.  I 
believe,  if  these  precautions  were  adopted,  the  disease  would  seldom,  if  ever,  manifest  itself. 

There  is  a  curious  modification  of  phosphorus,  known  as  '  amorphous '  phosphoru'3, 
which  does  not  emit  noxious  fumes  when  heated  sufficiently  for  its  employment  in  match- 
making. This  kind,  however,  is  not  mixed  with  chlorate  of  potass  (which  furnishes  the 
oxygen)  for  tipping  the  matches,  but  is  employed  to  coat  the  rubber  on  the  surface  of  the  box 
against  which,  by  friction,  the  chlorate  of  potass  match  is  ignited.  These  matches  deserve 
universal  adoption  ;  for  not  only  are  they  made  without  possible  injury  to  the  workpeople  ; 
but  they  are  quite  safe,  being  incapable  of  accidental  ignition. 

^    Oesterreichische  meiiicinische  Wochemchrift,  No.  30.     Wien,  25  Juli,  1846. 

^  Medical  Times  and  Gazette,  vol.  i.  p.  41.     1862. 

*  The  arguments  bearing  upon  this  question,  and  the  conclusive  inference  to  which  they 
lead,  are  stated  with  cogent  force  in  an  admirable  clinical  lecture  on  this  subject  by  Mr. 
Simon,  in  the  Lancet  for  1850,  p.  41, 
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the  tooth  and  exposing  the  pulj),  seems  to  offer  a  tolerably  direct  channel  for  the 
poison  to  be  communicated  to  the  subjacent  periosteum,  and  this,  no  doubt,  is  why 
tooth-destruction  is  a  necessary  pre-existing  condition.  What  the  precise  nature  of 
the  action  of  phosphorus-oxide  thus  absorbed  may  be  upon  the  bone  is  a  matter  of 
speculation;  bit  the  particular  nature  of  the  poison,  entering  as  it  does  so  largely 
into  the  composition  of  the  skeleton,  is  a  suggestive  circumstance :  perhaps,  if  accu- 
mulated by  the  periosteum,  it  may  generate  on  the  bone's  surface  a  condition  of 
chemical  superpliosphate ,  inconsistent  with  osteal  vitality. 

The  sym2)toms  of  phosphorus-necrosis  do  not  differ  essentially  from  other  forins  of 
necrosis  in  the  same  parts  :  they  are,  however,  not  unfrequently  accompanied  by 
bronchial  and  pulmonary  irritation  from  inhalation  of  the  fumes  :  this  has  been 
especially  pointed  out  by  Sedillot,  Gendrin,  and  Dupasquier.^  And  one  of  the 
patients  whom  I  have  seen,  affected  with  this  malady,  has  detailed  to  me  symptoms 
of  spasmodic  asthma  which  occasionally  supervened  when  he  was  employed  for  many 
continuous  hours  '  dipping  '  while  suffering  from  a  common  '  cold '  in  winter  weather. 
Barring  this  occasional  manifestation  of  pulmonary  irritation,  the  general  health  of 
these  workpeople  is  remarkably  good. 

The  symptoms  of  the  jaw  disease  usually  commence  with  what  is  supposed  to 
be  toothache,  the  pain  being  at  fii-st  pretty  much  localised  to  some  one  tooth  that  is 
carious,  and  which  is  probably  the  channel  by  which  the  poison  is  introduced.  The 
advance  of  the  disease  is  generally  slow  at  first,  and,  as  it  were,  undecided—  indeed, 
indefinitely  chronic ;  the  pain  is  inconstant,  and  not  early  attended  with  more  serious 
symptoms ;  presently,  however,  it  becomes  more  severe  and  erratic,  extending  vaguely 
about  the  side  of  the  head  and  down  towards  the  shoulder,  and  with  this  severer 
pain  swelling  and  extreme  tenderness  occur  ;  the  integument  near  the  affected  region 
becomes  red,  tense,  and  distended,  while  the  teeth  feel  elongated  and  intensely  painful 
when  brought  in  contact  with  their  fellows  of  the  opposite  jaw,  and  they  become 
very  loose.  The  gums  are  swollen  and  livid,  and  this  condition  extends  to  the 
mucous  membrane  of  the  cheek.  All  these  symptoms  increase  till  suppuration  is 
established,  and  with  them,  more  or  less,  symptomatic  fever  is  develojaed  in  propor- 
tion to  the  severity  and  extent  of  the  disease  :  the  patient  has  rigors  and  pyrexia,  and 
is  often  thoi-oughly  ill.  The  point  at  which  the  pus  finds  its  discharge  varies  a  good 
deal :  the  soft  parts  first  become  very  boggy,  especially  the  gums,  and  matter  often 
escapes  early  around  the  necks  of  the  loose  dead  teeth  ;  when  pointing  externally,  its 
approach  is  accompanied  by  intense  glistening  erysipelas-like  redness  of  the  integu- 
ment. The  discharge  of  the  pus  is  attended  with  great  mitigation  of  the  patient's 
suffering.  The  ptis  itself  is  often  sanious  at  first,  and  very  foetid,  having  the  odoixr 
charactei'istic  of  the  presence  of  necrosed  bone.  The  orifice  of  discharge  frequently 
leads  to  long  burroAving  sinuses,  especially  where  the  lower  jaw  is  affected;  and 
through  these  the  dead  bone  may  be  detected  by  a  probe.  The  swelling  which 
attends  the  disease  is  often  very  great,  particularly  when  the  lower  jaw  is  necroied  : 
it  is  diffuse  and  widespread,  encasing  the  external  and  under  surface  of  the  bone  in 
a  prodigious,  dense,  plastic  exudation.  In  very  severe  cases,  previous  to  the  discharge 
of  pus,  while  the  inflammatory  symptoms  are  at  their  extreme  height,  the  whole 
head,  except  the  summit  of  the  scalp,  is  involved — the  eyes  are  closed;  the  nose,  and 
even  the  forehead,  swollen ;  the  cheeks,  lips,  neck,  and  throat,  are  one  continuous 
area  of  florid  intumescence.  It  is  a  curious  circumstance  that  in  the  lower  jaw  the 
necrosis  is  attended  with  a  very  large  and  complete  development  of  ossifying  callus, 
whereas  none  is  formed  when  the  upper  jaw  is  eftected.  The  large  plastic  exudation 
which  surrounds  the  base  of  the  lower  jaw  becomes  converted  into  a  mass  of  supple- 
mental bone,  supporting  the  sequestrum,  which  is,  for  the  most  part,  naked  and  bare 
within  and  behind,  and  connecting  sound  portions  of  bone  at  its  extremities  when  the 
whole  of  the  maxillary  arch  is  not  involved.  Geist  assumes  that  the  particular  region 
occupied  by  the  osteophytic  incrustation  about  the  lower  jaw  is  the  result  of  gravita- 
tion— an  idea  altogether  too  mechanical :  it  is  rather  to  be  looked  upon  as  a  physio- 

1   Gaz.  med.  de  Paris,  181G,  No.  49. 
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logical  manifestation,  and  one  element  in  that  marvellous  exhibition  of  the  vis 
medicatrix  naturce  which  this  repair  of  the  lower  jaw  displays  :  the  supplemental 
bone  thus  placed  forms  the  best  support  for  the  sequestrum,  and  the  least  interferes 
with  the  functions  of  the  mouth ;  while  the  absence  of  an  ossifying  callus  at  the 
upper  and  inner  region  of  the  maxillary  arch  offers  the  readiest  escape  of  the  dead 
bone  through  the  thin  mucous  membrane  which  there  alone  covers  it,  and  this  without 
damaging  the  integument  of  the  face. 

As  the  bone  becomes  laid  bare  by  the  ulceration  of  the  soft  parts,  it  is  obserA'ed 
bathed  in  ichorous  pus,  ragged  and  irregular  in  its  surface,  and  of  a  dirty  blackish 
grey  colour ;  this  latter  condition  is  said  to  be  invariable,  as  though  characteristic  ; 
buii  it  is  not  so,  for  although  very  general,  I  have  seen  specimens  white  and  clean, 
and  with  the  compact  external  layer  of  bone  intact. 

To  return  to  the  symptoms  of  the  disease.  "When  the  extent  of  necrosis  is  very 
great,  the  constitutional  disturbance  is  correspondingly  severe  ;  and  in  the  early 
stages  of  the  malady  the  patient  may  have  intense  fever,  with  delirium  and  agonising 
local  suffering,  the  more  distressing  from  the  region  which  the  affection  occupies — 
interfering  with  or  altogether  suspending  the  action  of  the  mouth,  and,  by  the  secre- 
tion of  foul  and  foetid  pus,  producing  nausea,  ructus,  vomiting.  The  looseness  and 
jjrojection  of  the  dead  teeth  is  another  source  of  annoyance  and  distress ;  as  the 
sequestra  containing  them  emerge  from  the  surrounding  parts,  their  elongation  and 
angularity  much  irritate  the  gums  and  cheek  in  contact  with  them.  In  the  severest 
cases,  general  sphacelus  of  the  soft  parts  about  the  jaw,  with  oedema  of  the  face  and 
neck,  may  supervene,  accompanied,  or  not,  by  erysipelas ;  and  death  may  then  close 
a  scene  of  terrible  suffering.  In  other  instances  with  a  fatal  issue,  life  is  drawn  out 
thr-ough  many  months  of  tedious  illness,  varied  by  different  degrees  of  local  irritation ; 
till  at  length  the  patient,  with  vital  endurance  inadequate  to  the  requirements  of  the 
disease,  sinks,  tabid  and  exhausted,  under  continuous  hectic,  and  not  infrequently 
with  tubercular  complications. 

But  the  pathological  changes  may  be  more  terrible  than  those  already  mentioned. 

Dr.  Ebel  describes  a  case  which  occurred  in  the  practice  of  Dr.  Hervieux  at  the  Hospital 
Neclver,  in  which  the  patient,  a  lucifer-match  maker,  first  had  necrosis  of  the  lower  jaw,  then 
of  the  upper,  afterwards  of  the  palate  hones  and  the  orbits,  and  lastly  of  the  os  frontis.  He 
died  with  brain  symptoms.     Pus  was  found  between  the  dura  mater  and  the  brain. 

When  the  malady  progresses  to  a  fiivourable  issue,  which  it  does  in  the  majority 
of  cases,  the  dead  bone  gradually  loosens  and  becomes  detached  ;  and  this  is  generally 
anticipated  by  the  falling  out  of  some  of  the  necrosed  teeth.  In  the  upper  jaw  the 
sequestra  are  usually  more  broken  up  and  smaller  than  in  the  lower,  and  they  are 
shed  easier,  not  being  held  in  and  detained  by  ossifying  callus,  which  is  always 
wanting  in  the  upper  jaw.  In  the  lower  jaw  the  sequestra  are  usually  more  exten- 
sive, often  including  large  portions  of  the  body  of  the  bone,  not  infrequently  the 
ascending  rami,  and  sometimes  the  coronoid  processes,  and  even  the  articular  con- 
dyles. The  shedding  of  these  sequestra  is  often  hindered  by  the  large  surrounding 
ossifying  callus  which  always  forms  when  the  lower  jaw  is  the  subject  of  this  disease. 

I  may  here  mention  that  some  stress  has  been  laid  upon  the  circumstance  that  the 
lower  jaw  has  been  more  frequently  observed  to  be  affected  than  the  upper.  The 
learned  reviewer  '  of  Geist  and  Yon  Bibra's  work  has  given  much  detail  bearing  on 
this  point ;  he  enumerates  twenty-five  examples  in  which  the  lower  jaw  was  affected, 
to  twenty-one  in  which  it  was  confined  to  the  upper  jaw.  In  five  cases  which  I  have 
seen,  the  lower  jaw  was  diseased  in  four,  and  the  upper  in  one;  whereas  four,  which 
occurred  in  the  practice  of  a  surgical  friend,  wei-e  confined  to  the  upper  jaw.  In 
seventeen  instances  of  which  I  have  obtained  particulars  or  seen  specimens,  nine 
were  connected  with  the  superior,  and  eight  with  the  inferior  maxilla.  Dr.  Bristowe 
in  his  investigations  met  with  evidence  of  thirty-nine  cases  in  the  lower  jaw,  twelve 
in  the  upper,  and  five  in  both. 

The  i-esults  of  phosphorus-necrosisj  in  cases  which  get  well,  ai-e  very  various. 

'  British  and  Foreign  Med.-Chir.  Review,  before  cited. 
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As  regards  general  health,  the  patient  nsuallj  recovers  with  an  elastic  convalescence 
after  the  dead  bone  has  been  removed  ;  but  the  physical  condition  of  his  maxillary 
apparatus  is  often  terribly  mutilated.  When  the  front  part  of  the  upper  jaw  is 
affected,  it  is  an  absolute  and  unrepaired  loss,  miserably  disfiguring  the  patient, 
altering  the  physiognomy  most  painfully  ;  when  it  affects  more  hidden  parts  of  the 
jaw,  the  loss  is  not  less  complete,  though  less  conspicuous. 

If  the  affection  is  confined  to  the  inferior  maxilla,  the  removal  of  the  sequestrum 
leaves  a  supplemental  bony  representative,  which,  for  a  time,  more  than  makes  up 
for  the  loss  of  the  dead  bone,  and  for  a  long  subsequent  period  efficiently  performs  the 
ofiice  of  edentulous  mastication,  and  supplies  the  wants  of  personal  comeliness. 

In  some  instances  the  whole  of  the  lower  jaw  has  been  lost,  excepting  the  articu- 
lar condyles ;  and  these  apparently  connected  with  the  new  bone,  have  established 
the  joint  requirements  of  the  supplemental  jaw  ;  but  in  other  instances  (cases  in 
St.  Bartholomew's  Hospital,  and  those  mentioned  in  Geist's  later  work  ')  even  the 
articular  ends  have  been  shed  with  the  rest  of  the  sequestrum  :  still  there  has  been 
joint  movement,  doubtless  fx'om  a  ligamentous  attachment  of  the  new  bone. 

This  repair  of  the  lower  jaw  is,  however,  generally  but  temporary ;  for  after  a 
time — often  a  considerable  time — the  new  bone  diminishes,  by  absorption,  to  a  mere 
narrow  arch,  and  ultimately  there  is  scarcely  enough  bone  to  keep  out  the  lower  lip, 
and  the  chin  is  utterly  lost.  I  have  had  an  opportunity  of  examining  this  state  of 
parts  after  the  lower  jaw  had  been  removed  ten  years.  Dr.  Bristowe,  however, 
mentions  two  instances,  one  after  six,  and  one  after  ten  years,  in  which  the  supple- 
mentary bone  remained  large  and  well  formed ;  but  he  describes  another  in  which, 
after  eight  years,  the  new  jaw  was  scarcely  bigger  than  the  hyoid  bone.  How  far 
the  loss  by  absorption  of  supplemental  bone  may  be  prevented  by  supplying  it  with 
a  function,  through  the  means  of  artificial  teeth,  is  a  question  of  theoretical  interest 
and  of  practical  importance. 

The  treatment  of  phosphorus-necrosis  of  the  maxillse  divides  itself  into  that 
which  is  common  to  all  bone-necrosis,  and  that  which  specially  applies  to  the 
particular  local  affection  in  question.      Upon  the  latter  head  alone  I  would  remark. 

In  the  early  stages  of  the  disease,  when  as  yet  it  is  not  established,  but  its  super- 
vention feared,  it  would  be  of  the  last  importance  to  remove  the  patient  from  the 
cause  of  the  malady ;  pure  air  should  be  sought,  abundant  cleanliness,  with  urinary 
and  alvine  excretants,  resorted  to,  and  all  suspicious  teeth  extracted.  When,  how- 
ever, the  local  symptoms — extreme  pain,  swelling,  and  indurated  infilti-ation  of  the 
soft  parts — develop  themselves,  and  the  disease  has  already  passed  its  premonitory 
stage,  it  will  be  advisable  to  have  recourse  to  more  active  measures.  Upon  this 
point  I  cannot  do  better  than  quote  Mr.  Simon's  remarks  in  his  admirable  clinical 
lecture,  already  referred  to,  and  in  the  justice  and  propriety  of  which  I  entirely  con- 
cur :  '  So  soon  as  the  second  or  inflammatory  stage  of  the  disease  has  thoroTJghly  set 
in,  the  bone  seems  in  every  case  to  be  irrevocably  doomed  to  necrosis ;  and  I  would 
therefore  recommend  you,  in  the  event  of  your  being  called  to  a  case  at  the  transition 
period  between  the  two  stages,  when  hypertrophy  is  passing  into  inflammation,  to 
adopt  without  hesitation  the  most  active  measures  for  the  relief  of  the  periosteum 
and  bone.  Leeches  and  general  antiphlogistic  treatment  7nay  do  good ;  but  the 
consideration  of  the  pathology  of  this  disease,  together  with  the  analogy  of  other 
periosteal  affections,  leads  me  to  believe  that  the  only  real  chance  of  doing  good 
would  lie  in  still  more  energetic  measures ;  and  I  would  recommend  you  in  any  such 
instance  to  make  with  your  scalpel  free  vertical  incisions  through  the  gum  wherever 
tenderness  and  swelling  exist ;  extending  your  line  of  cut  upwards  in  the  upper  jaw, 
or  downwards  in  the  lower,  as  far  as  the  structui-e  of  the  parts  will  allow,  bringing 
your  incisions  as  near  together  as  circumstances  may  require,  and  in  every  point 
carrying  them  clearly  down  to  the  bone,  so  as  to  afford  the  utmost  relief  and  relaxa- 
tion to  the  overloaded  and  tense  periosteum.  I  believe  that  this  method  of  pro- 
cedure would  be  the  nearest  approach  to  an  effective  one  for  checking  the  inflamma- 

'  Die  Regeneration  des    Unterkiefers  nach  totaler  Necrose,  \.  L.  Geist,  1852. 
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toi-y  stage  of  the  disease  before  it  has  readied  an  intensity  which  must  inevitably 
destroy  the  jaw,' 

When  the  stage  of  threatening  has  past,  the  extent  of  the  inflammatory  mischief 
appears  to  assert  itself  at  once — the  whole  of  that  portion  of  bone  which,  is  subse- 
quently the  sequestrum  appears  to  be  stricken  from  the  first.  Prevention  is  at  an  end, 
and  palliation  rather  than  cure  is  indicated  as  the  surgeon's  mission.  When  pus  has 
formed,  it  should  be  early  conducted  to  the  surface,  and  by  judicious  interference  ex- 
ternal scars  may  often  be  prevented  by  means  of  well-directed  punctures  within  the 
mouth.  The  whole  of  the  teeth  implanted  in  the  dead  bone  become  loose,  and  appa- 
rently elongated  ;  their  doom  is  already  sealed,  and  they  should  be  extracted  without 
delay,  as  they  cause  much  irritation  to  the  tongue  and  cheeks. 

When  the  discharge  has  established  itself,  and  the  foetid  pus  is  pouring  from  the 
sinuses  that  communicate  with  the  dead  bone,  abundant  rinsing  of  the  mouth  should 
be  had  recourse  to,  not  only  in  the  form  of  mere  washes  with  water  to  remove  the 
filthy  secretions,  but  astringent  and  deodorising  lotions,  such  as  decoction  of  cinchona, 
and  solution  of  alum,  solution  of  chloride  of  lime,  and,  still  better,  solution  of  perman- 
ganate of  potass.  As  has  been  pointed  out  by  Mr.  Siuion,  the  unhappy  patients  are 
sometimes  so  disabled  as  to  be  incapable  of  gargling  out  their  mouths,  and  then  little 
pieces  of  sponge  may  be  used  by  them  to  wipe  away  the  stinking  discharges. 

As  regards  the  sequestra  little  can  be  done.  Sharp  projecting  pieces  of  bone  may 
be  cut  off  by  nippers  ;  but  the  bulk  of  the  dead  bone  must  take  its  own  time  to  be 
shed — often  a  very  long  time.  It  is  a  period  of  miserable  suffering  to  the  patient, 
and  terrible  constitutional  exhaustion ;  but  it  cannot  be  shortened  or  its  results 
anticipated. 

In  March  1862  I  saw  in  the  London  Hospital,  under  the  care  of  Mr.  Adams,  a  patient 
who  had  been  suffering  from  the  disease,  affecting  the  entire  inferior  maxilla ;  it  had  been 
going  on  two  years  and  a  half;  the  latter  four-fifths  of  the  time  with  the  lower  jaw,  except 
probably  the  articular  ends,  dead  and  lying  in  the  mouth,  bare  and  ghastly,  bathed  in 
ichorous  pus  within  its  huge  supplemental  successor.^ 

The  sequestra  of  the  superior  maxilla  ai-e  apt  to  be  more  detached  than  those  of 
the  inferior — divisible  and  smaller,  and  they  can  be  brought  away  piecemeal ;  moi-e- 
over,  as  the  upper  jaw  is  an  attached,  and  not,  like  the  lower,  a  floating  bone  (with 
muscles  ready  to  displace  its  parts  when  the  integrity  of  its  arch  is  broken),  its  dead 
portions  can  be  removed  without  jeopardising  the  relations  of  the  rest  of  the  bone. 
Therefore  a  little  and  early  sui'gical  interference  may  be  employed  without  injury, 
and  parts  brought  away  which,  if  belonging  to  the  lower  jaw,  had  better  not  be  inter- 
fered with.  In  the  lower  jaw  the  disease  is  usually  so  much  more  comprehensive, 
and  its  resultant  sequestrum  is  so  solid,  that  patient  watching  and  palliative  treat- 
ment are  all  that  can  be  adopted  generally  till  the  very  close  of  the  case.  Eai-lier 
interference  might  disturb  the  relations  of  the  supplemental  bone  (the  natural  splint) 
and  the  portions  of  jaw  still  living,  and  by  allowing  the  sti-ong  antagonistic  action  of 
the  muscles  attached  to  the  two  halves  of  the  latter  to  act  separately,  lead  to  the  per- 
manent displacement  of  the  elements  of  the  maxillary  arch.  The  articular  ends  of 
the  bone  often — indeed,  in  the  majority  of  cases,  though  not  always — escape  the 
necrosis,  when  the  whole  of  the  rest  of  the  bone  may  be  destroyed  ;  and  this  circum- 
stance suggests  an  element  of  treatment  which  may  much  shorten  the  patient's 
suffering.  When  the  necrosis  has  evidently  passed  up  to  the  neck  of  the  condyles, 
the  bone  may  be  removed  by  sawing  or  nipping  across  the  neck  as  high  up  as  possible 

^  The  necrosed  jaw  was  afterwards  removed.  The  operation  and  its  sequence  were  both 
unusual.  The  patient  was  placed  in  a  kneeling  posture,  with  the  chin  on  a  table,  and,  the 
mouth  being  open,  the  symphysis  of  the  jaw  was  split  down  by  a  chisel  and  mallet.  The 
right  half  of  the  hone  was  then  seized  by  large  strong  forceps,  and  wrenched  from  the  mouth 
with  great  force.  After  a  week  the  same  course  was  adopted  with  the  left  half ;  but  this 
I'equired  still  greater  traction.  The  entire  bone  was  thus  brought  away,  including  the  con- 
dyles. Ten  days  after  the  first  operation  the  patient  was  seized  with  secondary  hasmorrhage, 
profuse  and  arterial,  on  the  right  side  from  the  wound,  where  the  first  portion  of  jaw  was 
removed.  This  necessitated  ligature  of  the  right  common  carotid  artery.  The  latter  operation 
was  performed  by  Mr,  Maunder,  and  the  patient  recovered  perfectly.  See  Med.  Times  and 
Gazette,  July  5,  1862. 
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(on  either  side,  if  both  sides  are  affected),  and  then  dividing  the  bone  of  the  jaw  at  its 
symphysis ;  the  two  halves  of  the  bone  may  be  withdrawn,  one  by  one,  without  any 
external  wound.  Should  the  condyles  be  necrosed  and  follow,  no  harm  will  have 
been  done  by  the  previous  operation,  and  the  patient's  suffering  will  have  been  much 
diminished  and  curtailed.  The  division  of  the  bone  may  be  accomplished  by  a  Hey's 
saw,  or  some  modification  of  it  improvised  to  suit  the  particular  position  of  the 
required  line  of  section.  Variously  curved  bone-nippers  may  also  be  devised  to 
accomplish  the  same  objects.  The  extreme  and  firm  closure  of  the  mouth  sometimes 
renders  this  operation  very  difficult. 

I  need  not  dwell  upon  the  general  treatment  of  these  cases  as  far  as  they  are  in 
common  with  those  of  bone-necrosis  generally.  The  particular  region  afiected,  how- 
ever, involving  and  disabling,  as  it  does,  the  masticatory  function,  entails  some  modi- 
fications. In  the  long  tedium  of  their  course  every  effort  should  be  made  to  supply, 
by  suitable  food,  the  deficiencies  which  suspended  mastication  entails — mashed  meat, 
eggs,  cod-liver  oil,  and  such  sustainants,  should  be  abundantly  employed ;  and  iron 
salts,  in  moderate  proportion,  should,  if  bearable  by  the  patient,  be  almost  a  matter  of 
daily  diet  rather  than  an  occasional  medicine. 

There  is  one  point  which  I  would  allude  to  —  more  a  matter  of  pathological 
curiosity  than  having  any  other  bearing ;  it  is  the  enormous  amount  of  pus  which  these 
patients  daily  swallow  and  (apparently)  digest ;  it  must  be  many  ounces,  and  this  with- 
out any  obvious  detriment  to  health ;  the  patient's  condition  being  no  worse  than 
may  be  accounted  for  by  the  force  of  the  local  symptoms. 

Exanthematous  jaw-necrosis. — I  believe  that  the  necrosis  and  exfoliation  of  the 
alveolar  processes  and  portions  of  the  jaws  in  children,  consequent  upon  the  eruptive 
fevers,  is  essentially  the  same  as  the  maxillary  necrosis  in  the  victims  of  phosphorus 
fumes,  and  that  it  is  the  result  of  the  local  application  of  a  specific  poison  to  the  vas- 
cular parts  of  teeth.  There  is  this  difference,  however,  that  in  the  cases  we  are  now 
considering  the  poison  is  generated  within  the  individual,  but  with  affinities  for  cer- 
tain structures  and  tendencies  to  action  upon  certain  organs  which  give  its  morbid 
consequences  an  equally  local  character.  Whatever  opinions  may  be  entertained  as 
to  the  homological  relations  of  the  several  tissues  of  the  teeth  to  those  of  the  general 
integument,  there  can  be  no  question  as  to  their  being  members  of  the  dermal  system, 
and  as  such  we  should  a  priori  expect  that  they  would  share  the  consequences  which 
attend  those  particular  diseases  which  spend  their  chief  force  on  the  skin.  There  is 
one  circumstance,  however,  that  modifies  such  an  anticipation  ;  it  is  the  low  state  of 
vitality  of  the  teeth,  and  the  extremely  slight  nutritional  changes  which  occur  in  them 
token  once  they  are  formed,  and  which  must  consequently  remove  them  to  a  great 
extent  from  those  transient  though  potent  influences  which  would  destroy  or  morbidly 
affect  vascular  or  rapid-growing  tissues.  But  such  a  qualification  does  not  apply  to 
the  conditions  of  the  teeth  during  their  development.  From  the  time  of  birth  till  the 
eighth  or  ninth  year,  the  jaw-bones  are  the  seat  of  intense  developmental  nutrition  in 
the  formation  of  the  teeth,  and  are  among  the  most  vascular  parts  of  the  body ;  about 
the  middle  of  the  period  named,  five  years  of  age,  the  maxillae  contain  no  less  than 
forty-eight  developed  teeth  and  developing  tooth-germs.  It  is  about  this  time 
that  the  poison  of  the  exanthematous  fevers  appears  to  exert  its  most  deadly  influence 
on  the  dental  system. 

The  form  of  necrosis  affecting  the  alveolar  edges  of  the  maxillte,  and  accompanied 
by  the  shedding  of  the  teeth,  which  we  ai^e  now  considering,  was,  I  believe,  first 
recognised  by  myself  ^  as  one  of  the  sequelae  of  the  exanthemata,  and  dependent  neces- 
sarily on  their  previous  occurrence.  Many  isolated  cases  of  the  affection  have  been 
described,  and  our  museums  contain  specimens  of  the  sequestra ;  but  the  supposed 
relation  of  cause  and  effect  had  not,  so  far  as  I  know,  been  expressed  before.  ^ 

^  'On  the  Sbeddinf?  of  the  Teeth,  aud  Exfoliation  of  the  Alveolar  Processes,  consequent 
upon  the  Eruptive  Fevers,'  by  S.  J.  A.  Salter,  Guy's  Hospital  Reports,  3rd  series,  vol.  iv. 
Several  specimens  of  sequestra  from  these  cases  have  been  figured  by  the  author  in  the  Tran- 
sactions of  the  Pathological  Society,  vol.  xi.  pp.  209-215, 

^  The  earliest  recorded  cases  are  mentioned  by  Fox  iu  his  History  and  Treatment  of  the 
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This  affection  is  by  no  means  common,  considering  the  almost  universal  occur- 
rence of  the  eruptive  fevers.  The  very  large  population  tributary  to  Guy's  Hospital 
has  only  furnished  me  with  twenty-three  or  twenty-four  cases  during  the  last  nine 
years ;  and  I  have  reason  to  think  that  even  in  this  I  have  been  disproportionately 
favoured. 

The  cases  are  all  singularly  alike.  A  little  child  has  just  recovered  from  one  of 
the  eruptive  fevers,  most  probably  scarlatina ;  the  case  has  been  in  no  way  unusual 
as  to  its  severity  or  its  course ;  within  six  weeks  or  two  months  of  the  passing  off  of 
the  acute  symptoms,  tenderness  of  the  mouth  is  complained  of,  and  the  mother  notices 
foetor  of  the  breath.  Upon  inspecting  the  mouth,  the  gum  is  seen  to  be  peeling 
from  the  edge  of  the  jaw  around  the  neck  or  necks  of  some  temporary  tooth  or 
teeth;  pus  is  discharging,  and  more  or  less  dead  bone  is  exposed.  The  denudation 
of  the  bone  progresses  rather  quickly  in  depth,  but  usually  not  after  the  first  in  lateral 
extent ;  the  temporary  teeth  at  the  affected  part  become  loose,  and  often  fall  out. 
There  is  no  swelling ;  and  no  ossifying  callus  is  formed  in  the  region  of  the  necrosed 
bone.  In  a  few  weeks  from  the  first  of  these  symptoms,  the  sequestrum  itself 
becomes  loose,  and  is  easily  removed,  leaving  a  large  gap,  and  a  raw  granulating 
sui-face,  which  rapidly  heals.  The  necrosis  almost  always  includes  the  bone  which 
constitutes  the  loculi  containing  the  developing  permanent  teeth,  as  well  as  the  alveoli 
of  the  temporary  ;  but  it  does  not  go  further,  and  in  the  lower  jaw  the  base  of  the 
bone  is  very  rarely  affected.  I  have  never  seen  such  an  occurrence.  The  disease  is 
frequently  symmetrical  :  when  attacking  the  bone  about  the  temporary  molars  on  one 
side  of  the  jaw  (its  most  common  situation)  it  often  manifests  itself  immediately  after 
on  the  opposite  side,  and  sometimes  in  the  same  regions  of  the  other  jaw.  The  same 
symmetry  is  observed  in  the  front  of  the  mouth. 

As  far  as  I  am  aware,  this  affection  only  occurs  after  the  eruptive  fevers,'  and 
scarlatina  is  its  most  potent  cause.  In  the  instances  which  have  been  under  my  own 
care,  two  were  after  small-pox,  five  or  six  after  measles,  and  fifteen  or  sixteen  after 
scarlet  fever.  There  is,  however,  nothing  in  the  condition  of  the  mouth  to  indicate 
which  has  been  the  precursor.  The  age  at  which  this  affection  occurs  is  usually 
about  five  years  :  from  three  to  eight  are  the  extreme  limits  I  have  known. 

The  issue  of  these  cases  is  simply  comprised  in  the  loss  of  a  certain  amount  of 
bone  with  the  contained  teeth,  and  the  consequent  disfigurement.  As  the  permanent 
teeth  are  lost  with  the  temporary,  the  disfigurement  is  very  great  when  it  affects 
the  incisors ;  bvit  when  the  tempoi-ary  molars  and  their  sviccessors,  the  bicuspids, 
suffer,  the  damage  is  comparatively  slight.  I  have  seen  two  examples  of  adults 
where  this  has  happened  in  childhood,  and  the  alteration  of  the  face  has  been  wonder- 
fully little  :  the  first  molar  approaches  very  close  to  the  canine,  and  the  second  and 
third  molars  come  well  forward  into  the  mouth,  filling  out  the  cheeks,  and  exhibiting 
no  external  evidence  of  what  has  occurred.  In  one  solitary  instance  which  I  saw,  in 
which  the  permanent  tooth  was  not  shed  at  the  time  when  the  bone  and  temporary 
tooth  were  lost,  it  was  in  effect  equally  destroyed,  for  the  tooth  was  blighted — it  did 
not  grow  after  that  time ;  no.  fang  was  formed,  and  when  cut  it  remained  a  mere 
toothcrown,  loosely  attached  to  the  sui-face  of  the  gum. 

The  treatment  of  these  cases  involves  little  beyond  patience  and  cleanliness.  No 
operative  interference  is  indicated ;  the  extent  of  the  necrosis  asserts  itself  from  the 
first,  and  cannot  be  curtailed.     Soon  the  sequestrum  becomes  loose,  and  may  then  be 

Diseases  of  the  Teeth,  p.  112.     London,  1806.     These  cases,  two  in  number,  eccurred  after 
small-pox. 

^  I  have  heard  of  one  doubtful  case  after  continued  fever  (typhus  or  typhoid) ;  hut  this 
would  form  no  real  exception  to  these  cases  or  their  pathological  interpretation.  The  con- 
tinued fevers  have  their  specific  cutaneous  eruptions  ;  and  their  damaginpf  influence  on  the 
tegumentary  system  is  suihciently  attested  by  the  falling  of  the  hair  in  convalescents  from 
them.  J  would  not,  however,  he  supposed  to  deny  that  jaw-necrosis,  associated  or  not  with 
death  and  exfoliation  of  other  bones,  may  occur  in  children  as  the  result  only  of  extreme 
cachexia  or  depressed  vital  nutrition.  I  merely  wish  to  assert  my  belief  that  the  particular 
form  of  alveolar  necrosis  above  described  is  one  of  the  specific  sequela;  of  the  eruptive  fevers, 
and  is  related  to  its  cause  in  the  manner  indicated  in  the  previous  pages. 
YOL.  II.  I  1 
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readily  removed  by  dressing-forceps.  I  would  suggest  a  weak  solution  of  'perman- 
ganate of  potass,  as  a  cleansing  and  deodorising  mouth-wash.  Any  general  symptoms 
of  disturbed  health  should  be  met  on  ordinaiy  princij)le.s.  Where  the  suppuration  is 
profuse,  and  the  bone-necrosis  extensive,  stimulants  and  tonics  may  be  required ;  and 
in  the  scarlet  fever  cases  steel  would  be  a  useful  adjunct ;  but  I  would  observe,  that 
in  the  cases  I  have  seen,  the  children  were,  for  convalescents,  in  remarkably  good 
health,  and  had,  almost  without  exception,  escaped  the  other  ill  consequences  of  the 
eruptive  fevers. 

IX.  Hcemorrhage  after  extraction  of  teeth. — Long-continued  and  obstinate  bleeding 
after  the  extraction  of  teeth  is  an  occasional  and  ti'oublesome  complication  of  this 
operation.  It  is  not  a  common  consequence  :  indeed  it  is  very  rare,  considering  the 
enormous  numbers  of  the  operations,  and  how  seldom  in  proportion  continued  bleed- 
ing follows  them.  The  troublesome  hfemorrhage  fi-om  the  wound  of  an  extracted 
tooth  is  of  a  peculiar  character  :  it  is  not  a  rapid  arteiial  discharge  immediately 
following  the  vascular  rupture  which  the  tooth-extraction  causes,  but  a  continuous, 
abundant  flow  of  blood  welling  up  in  the  empty  socket,  and  developing  itself  into  a 
serioiis  and  sometimes  alarming  symptom,  usually  many  hours  after  the  operation. 
The  profuse  pouring-out  of  vivid  arterial  blood  which  sometimes  follows  the  drawing 
of  a  tooth  has  no  relation  to  the  circumstance  we  are  considering  ;  that  generally  lasts 
but  for  a  few  minu.tes,  and  then  ceases.  The  continued  haemorrhage  is  not  the  discharge 
of  any  considerable  arterial  trunk  that  may  have  been  wounded,  as  has  been  supposed, 
but  the  passive  bleeding,  as  it  seems,  of  the  entire  disrupted  surface,  from  an  inability 
of  the  vessels  to  accomplish  the  curative  closure  of  their  broken  ends.  In  the  ma- 
jority of  the  lecorded  cases  there  has  been  distinct  evidence  of  the  existence  of  the 
hpemorrhagic  diathesis  in  the  individual  affected  ;  and  in  not  a  few  the  patients  have 
themselves' been  aware  of  the  tendency,  from  having  experienced  similar  consequences 
attendanit'  on  the  previous  extraction  of  other  teeth.  Indeed,  some  persons  (I  have 
some  su'fii  patients  of  my  own)  refuse  to  have  any  more  teeth  removed,  preferring 
rather  to  Sviffer  any  amount  of  toothache.,  on  account  of  the  alarming  hsemorrhages 
which  have  followed  the  operations  before. 

In  one  case  which  came  under  my  treatment,  there  was   no  history  of  a  lijemorrhagic 
tendency  ;  but  the  patient  was  a  young  lady,  and  the  circumstance  occurred  just  as  menstrua- 
tion was  imminent.     The  bleeding  was  very  considerable,  and  continued  for  two  days,  when 
imder  the  intluenee  of  emmenagogues  (hot  hip-baths  and  aloetic   puro-atives),  the  catamenia 
appeared,  and  the  hsemorrhage  from  the  alveolus  immediately  ceased.   In  this  case,  doubtless, 
the  bleediug  was  a  vic^'^'ious  manifestation   of  the  periodic  function.     A  very   interesting 
example  of  this  distressing  consequence  of  tooth-drawing,  showing  its  constitutional  nature, 
was  under  my  care  some  years  since.     A  clergyman  from  one  of  the  midland  counties  came 
to  town  to  me  on  account  of  the  hstmorrhage  which  had  followed  the  extraction  of  a  lower 
molar  tooth  three  or  four,  days  before  and  was  still  continuing.     He  was  reduced  to  a  pitiable 
condition  of  exhaustion  atjd  bloodlessness.     All  the  local  means  usuallj''  adopted  had  been 
tried,  but  without  success:  the  bleeding,  however,  speedily  ceased  under  the  use  of  large  and 
frequently-repeated  doses  of  tannin.     The  history  of  this  gentleman  and  his  family  is  curious 
and  instructive.     As  a  hoy,  from  the  most  trivial  accidents,  such  as  a  cut  finger,  he  sustained 
prolonged  and  almost  irrepressible  bleeding:  during  his  whole  life,  the  slightest  blow  or  bruise 
would  cause  a  large  and  very  disproportioned  ecchymosis  ;  a  few  years  before,  he  had  sustained 
a  week  of  hsemorrbage  after  the  extraction  of  a  tooth.     This  gentleman  has  three  married 
sisters,  all  of  whom  suffer  from  terrible  floodings  at  the  birth  of  each  child.     He  has  a  little 
boy,  as  liable  to  bleeding  from  a  trivial  wound  as  he  was  in  liis  childhood. 

It  is  of  special  importance  t©  bear  in  mind  the  general  and  diathetic  nature  of 
alveolar  hsemorrhage,  in  devising  its  proper  ti'eatmeiat.  Anything  which  Avould  in- 
crease the  wound,  or  add  a  fr«sh  one  (S(mch  as  the  cavitery  or  the  ligature  of  an 
arterial  trunk),  is  contra-indicated. 

A  fatal  example  of  alveolar  hfemorrhage,  in  which  both  these  means  were  adopted,  is 
i-ecorded  in  an  early  number  of  the  '  Transactions  of  the  Royal  Medical  and  t'hirurgical  Society 
of  London.'  ^    The  previous  history  of  this  patient  is  singularly  like  that  of  the  clergyman  whose 

^  '  A  Case  of  Fatal  Haemorrhage  from  Extraction  of  a  Tooth,'  bv  Richard  Blagden,  Med.- 
Chir.  Trans,  vol.  viii.  1820. 
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case  I  have  just  mentioned,  in  the  hfemorrhagic  diathesis  manifesting  itself  in  childhood,  and 
his  having"  sustained  a  terrible  loss  of  blood — the  bleeding  lasting  for  twenty-one  days — when 
another  tooth  was  extracted  before.  In  the  treatment  of  this  fatal  haemorrhage,  the  actual 
cautery  produced  only  a  temporary  arrest  of  bleeding ;  it  was  then  determined  to  tie  the 
carotid  artery :  the  operation  was  performed  by  Sir  B.  Brodie,  without  any  relief  to  the  ori- 
ginal symptoms  ;  the  wound  in  the  neck  only  furnished  another  bleeding  surface,  and  evidently 
hurried  on  the  fatal  catastrophe.  In  another  recorded  case  where  the  cautery  was  used,  the 
edge  of  the  lip  was  accidentally  burnt,  and  the  surface  thus  cauterised  soon  commenced 
bleeding  profusely,  and  continued  to  do  so  till  the  fatal  termination  of  the  case,  which  was 
hastenea  by  it. 

The  treatment  of  this  form  of  haemorrhage  divides  itself  into  local  and  general ; 
the  local  treatment  consisting  in  the  application  of  styptics,  with  continuous  pressure 
upon  the  bleeding  svirface ;  the   general  treatment,  in  the  i-apid  and  abundant  ad- 
ministration of  internal  astringents.     The  local  plan  of  a  plugging  compress,  recom- 
mended by  Hunter,  is  that  now  universally  adopted  :  '  In  general  it  will  be  sufficient 
to   stuff  the  socket  with   lint,  or  lint   dipped  in  oil  of  turpentine,  and  to  apply  a 
compress  of  lint,  or  a  piece  of  cork  thicker  than  the  bodies  of  the  adjacent  teeth,  so 
that  the  teeth  in  the  opposite  jaw  may  keep  up  a  pressure.       It  has  been  advised   to 
stuff  into  the  socket  some  soft  wax,  on  a  supposition  that  it  would  mould  itself  to 
the  cavity,  and  so  stop  the  bleeding  :  this,  perhaps,  may  sometimes  answer  better 
than  the  other  method,  and  therefore  should  be  tried  when  that  fails.'  ^    The  restora- 
tion of  the  extracted  tooth  to  the  socket  has  also  been  tried  with  success.       For  the 
purpose  of  forming  a  plug  of  lint,  a  strip  should  be  cut  of  an  elongated  wedge-shape, 
and  this  should  be  introduced,  the  pointed   end  first ;  the  extremity  should  be  intro- 
duced into  the  bleeding  socket,  and  driven  well  home  to  the  bottom  ;  the  strip  of 
lint  should  then  be  folded  and  re-folded  upon  itself,  so  as  to  make  the  plug  very  solid 
and  pressing  on  the  entire  superficies  of  the  socket.       V>/hen  the  compress  of  lint  or 
cork  has  been  applied,  the  mouth  should  be  closed  and  the  jaws  kept  permanently  to- 
gether, so  as  to  exert  considerable  and  persistent  pressure  by  means  of  a  broad  bandage 
tied  under  the  chin  and  over  the  head.       Where  the  opposing  teeth  in  the  other  jaw 
are  wanting,  it  may  be  difficult  to  keep  up  the  compress-pressure  by  the  mere  closure 
of  an  edentulous  jaw  upon  the  bleeding  alveolus.     Mr.  Higginbottom  of  Nottingham 
was,  I  believe,  the  first  to  invent  what  he  called  an   alveolar  toiirniquet.'^      It  is  an 
instrument  consisting  of  two  blades,  or  shafts,  united  at  one  end,  and  capable  of  ap- 
proximation and  compi-ession  by  means  of  a  screw,  and  free  at  the  other  extremities ; 
these  latter  are  armed  with  pads,  one  applying  to   the  compress  in  the  mouth,  and 
the  other  to  the  exterior :  where  the  bleeding  is  in  the  lower  jaw,  the  blades  are 
nearly  equal,  the  exterior  one  simply  passing  under  the  base  of  the  horizontal  lamus  : 
for  the  upper  jaw  the  instrument  is  less  applicable,  and  the  outer  blade  requires  a 
long  curved  sweep,  so  as  to  grasp  the  top  of  the  head.      Various  local  astringents 
have  been  recommended  in  conjunction  with  the  lint-plug  :  matico  has  been  highly 
spoken  of:    I   have  found   an  alcoholic    saturated    solution  of  tannin  answer  the 
purpose  very  well ;  but  probably  the  old  remedy,  turpentine,  has  never  really  been 
superseded. 

I  am  convinced,  however,  that  it  is  a  great  mistake  only  to  treat  these  cases 
topically  :  they  are  most  obviously  manifestations  of  constitutional  vice,  and  require 
a  corresponding  general  treatment.  Astringents  should  be  had  recourse  to  at  the 
earliest  stage ;  they  can  do  no  harm,  and  may  be  suspended  at  any  time,  while  in 
the  majority  of  cases  they  will  be  most  beneficial.  These  cases  often  extend  over  so 
long  a  period  that  constitutional  treatment  has  abundant  time  to  be  brought  into  full 
operation.  Tannin  and  turpentine  have  been  the  most  successful  of  internal  remedies 
in  recorded  cases ;  with  the  latter  drug,  steel  might  be  advantageously  combined, 
especially  in  the  form  of  the  muriate  tinctui'e.  In  the  irritabihty  of  sanguineous 
exhaustion,  opiates  may  become  necessary  in  large  doses, 

1  A  Practical  Treatise  on  the  Diseases  of  the  Teeth,  by  John  Hunter,  p.  92.  London, 
1778. 

~  '  On  Arrest  of  Bleeding  after  Extraction  of  Teeth,'  by  J.  Higginbottom,  F.R.S.,  Prov. 
Journ.  vol.  iv.  1842. 
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Other  circumstances  i-eqviire  attention :  the  patient  should  occupy  a  cool  apai't 
ment,  and  local  icy  ajoplications  may  be  beneficial.     Unless  contra-indicated  by  faint- 
ness  or  excessive  loss  of  blood,  the  upright  posture  is  to  be  preferred  :  or  if  the  patient 
goes  to  bed,  he  should  be  bolstered  up  in  as  elevated  a  position  as  possible,  while  the 
circulation  in  the  lower  extremities  should  be  encouraged. 

In  women  dui'ing  the  menstruating  period  of  life,  it  should  not  be  forgotten  that 
the  hfemorihage  may  be  associated  with  suppressed  menstruation,  and  constitute  a 
vicarious  discharge ;  and  remedies  should  be  adopted  to  meet  this  contingency.' 

X.  The  ap2)lication  of  obturators  and  false  palates  in  cleft  palate,  dx. — The  title 
of  this  section  is  scarcely  in  keeping  with  the  heading  of  my  essay — '  Surgical 
Diseises  connected  with  the  Teeth,'  &c.  The  maladies  which  give  rise  to  perforations 
and  clefts  of  the  palate  are,  practically  speaking,  very  seldom  dependent  on  diseases 
of  the  teeth ;  but  the  particular  region  of  their  resultant  defects,  and  the  nature  of 
the  mechanical  dentist's  art,  as  remedying  those  defects,  bring  this  matter  fairly 
within  my  province. 

The  two  forms  of  cleft  or  perforate  palate,  congenital  and  induced,  are  very  un- 
equally suited  to  this  particular  plan  of  treatment ;  a  large  number  of  the  former 
may  be  radically  cured  by  means  of  surgical  operation,  which  is  always  preferable 
where  practicable ;  in  the  latter  cases,  the  mechanical  assistance  of  obturators  is  of 
more  avail,  and,  in  many  instances,  not  only  removes  an  existing  defect  for  the  time 
being,  but  is  to  a  great  extent  curative. 

In  congenital  cases,  when  veri/  severe,  this  is  the  only  method  applicable  for  the 
treatment  of  the  great  physical  defect,  no  operation  being  capable  of  bringing  into 
apposition  the  separate  masses  on  either  side  of  the  eleft,  oi-  of  remedying  the 
defect  of  soft  parts,  which  consequently  require  to  be  supplied  by  new  and  foreign 
material. 

When  th-e  cleft  or  perforation  consists  of  an  aperture  in  the  hard  palate  only,  as 
in  most  syphilitic  and  scrofulous  cases,  and  some  congenital,  an  arch  of  metal  or 
other  hard  substance  spanning  over  the  orifice,  and  firmly  applied  to  the  contiguous 
palatal  surface,  is  all  that  is  required.  When,  however,  it  extends  backwards  and 
involves  a  destruction  of  the  velum  palati,  and  that  to  an  amount  which  cannot  be 
remedied  by  surgical  operation,  it  becomes  necessary  to  add  to  the  metallic  arch  an 
elastic  flap  (such  as  vellum  or  india-rubber),  which  will  supply  the  mobile  functions 
of  the  soft  parts  as  they  are  when  in  a  normal  condition.  The  former  apparatus  may 
be  styled  obturators,  the  latter  false  palates.  In  not  a  few  of  these  cases  other 
portions  of  the  upper  jaw  become  implicated  ;  the  alveolar  processes  may  be  necrosed, 
involving  the  loss  of  the  contained  teeth  and  sometimes  considei'able  masses  of  bone. 
To  replace  these  losses  various  combinations  of  obturators,  false  palates,  and  artificial 
teeth  have  to  be  constructed,  and  they  may  be  made  in  eveiy  variety,  the  different 
parts  being  associated  together  to  supply  lost  parts  and  to  fit  by  close  adjustment  those 
that  remain. 

The  materials  of  which  obturators  are  made  may  vary;  carved  ivory,  vulcanite 
(indurated  sulphuret  of  caoutchouc),  or  flattened  metal — gold,  platinum,  dental  alloy, 
or  silver — are  all  employed.  The  first,  however,  is  now  generally  discarded,  from  its 
perishable  nature.  Vulcanite  has  been  extensively  adopted  ;  but  its  thickness,  and 
fragile  character  when  very  thin,  militate  against  it  in  many  cases.  I  much  prefer 
sheet  metal,  on  account  of  its  strength,  thinness,  and  durability.  Silver,  platinum, 
or  dental  alloy  may  be  employed  for  hospital  purposes  ;  but  gold  is  far  better,  and  I 
am  in  the  habit  of  using  it,  except  in  hospital  cases.  It  is  an  object  to  have  the  sheet 
of  metal  as  thin  as  possible  without  weakening  it ;  and  I  employ  the  gold  plate 
reduced  to  No,  6  of  the  gold-flatter's  gauge,  being  somewhat  thinner  than  is  usual 
for  the  frames  on  which  artificial  teeth  are  mounted.  This  degree  of  tenuity  is  quite 
compatible  with  entire  firmness,  and  it  receives  better  all  the  inequalities  of  the 
rugous  palate  :  when  a  plate  of  this  thickness  is  perfectly  adapted  to  the  palatal 
arch,  it  is  scarcely  appreciable  to  the  wearer.  As  long  as  sound  testh  remain  in  the 
^  On  the  Hsemorrhagic  Diathesis,  see  vol.  i.  pp.  718  ei  seq. 
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upper  jaw  to  which  the  plate  may  be  attached,  it  should  be  supported  by  means  of 
clasps  or  collars  embracing  them ;  when  these  are  lost,  the  same  object  may  be 
achieved  by  connecting  the  obtuiators  by  means  of  springs  with  a  frame  resting  on 
the  lower  jaw.  Under  no  circumstances  whatever  ought  support  to  be  obtained 
either  by  dilating  sponge,  or  by  hooks,  or  other  processes  passing  into  the  nasal  cavity 
— the  efiect  of  which  is  to  increase  the  size  of  the  orifice,  or  prevent  its  natural  ten- 
dency to  contract.  The  '  old  and  still  very  common  method  of  treatment,  consisting 
of  a  disc  of  metal  with  a  piece  of  sponge  attached  to  its  upper  surface  passing  into 
the  nose,  cannot  be  suificiently  reprehended ;  it  is  filthy  in  its  nature,  and  most 
injurious  to  the  unfortunate  patient's  future  condition,  as  the  pressure  of  the 
expanding  sponge  causes  progressive  absorption  of  the  margin  of  the  orifice  to  an 
unlimited  extent.  Any  plug  kept  in  position  by  tight-fitting  acts  in  the  same  manner. 
There  is  a  preparation  in  the  Museum  of  St.  Bartholomew's  Hospital  (ser.  i.  no.  232) 
of  the  skull  of  a  person  who  lost  a  portion  of  the  palate,  probably  by  syphilis,  and 
who  obtained  temporary  relief  by  stufiing  the  oro-nasal  aperture  with  a  large  cork, 
gradually  adding  to  the  size  of  the  plug  to  meet  the  requirements  of  the  ever-increas- 
ing orifice,  till  the  whole  of  the  hard  palate  had  disappeared,  the  palatal  piocesses  of 
the  ossa  palati  as  well  as  those  of  the  maxillae  being  lost.  The  progressive  absorption 
under  this  continually-advancing  pressure  had  removed  the  vomer,  the  inferior  tur- 
binated bones,  and  the  nasal  wall  of  the  maxillary  sinuses.  Such  a  specimen  is  an 
eloquent  commentary  on  this  reprehensible  plan  of  treatment.  I  believe  in  no  instance 
is  it  necessary  to  gain  support  by  the  passage  of  processes  of  any  kind  into  the  nasal 
cavity,  either  to  wedge  against  the  sides  of  the  orifice,  or  to  rest  upon  the  nasal 
surface  of  the  palate. 

But  an  obturator  passing  over  the  peiforation  is  not  negative  in  its  efiect.  An 
orifice  which,  allowed  to  remain  open,  may  continue  in  statu  quo,  or  contract  in  a 
degree  scarcely  appreciable,  will  often  rapidly  diminish  in  size  when  the  passage  of 
air  and  fluid  between  the  oral  and  nasal  cavities  is  prevented.  This  is  not  genei-ally 
known  or  understood ;  but  it  is  of  great  importance  in  treating  these  cases.  The 
obturator  should  be  applied  as  early  as  possible — as  soon  as  the  dead  bone  has  come 
away,  and  while  the  wound  is  in  a  state  of  granulating  activity.  It  is  surprising 
how  the  granulations  will  stretch  across  the  upper  surface  of  the  obturator,  and  close 
up  the  orifice  ;  and,  in  more  advanced  and  neglected  cases,  the  same  condition  may  be 

^  Among  the  earliest  surgical  writings  we  find  notices  of  mechanical  appliances  to  repair 
lesions  of  the  palate.  The  still  common  obturator,  consisting  of  a  metal  disc  supported  by  a 
sponge  passing  through  the  perforation  into  the  nose,  was  invented  by  Ambrose  Pare,  an 
eminent  French  surgeon  {Les  (Euires  (VAinhroise  Pare;  a  Lyon,  1541).  These  and  nnalo- 
gous  apparatus  on  the  same  objectionable  plan,  were  alone  employed  until  Bourdet  devised 
others  on  correct  principles  {Hecherches  tt  Observations  sur  t.outes  les  parties  de  FArt  du 
Dentiste,  par  M.  Bourdet;  Paris,  1767).  Bourdet  employed  thin  sheet  metal  in  the  form  of 
a  vault  wholly  within  the  mouth,  attached  to  the  teeth  at  the  sides,  and  free  from  any  pro- 
jection into  the  nose  ;  and  he  was  aware  that  when  thus  treated  the  orifice  would  contract 
and  frequently  close.  M.  Pierre  Fauchard  appears  to  have  been  the  first  person  who  com- 
bined artificial  teeth  with  an  obturator  (Le  Chirurgien-Dentiste\  Paris,  1786).  M.  Touchard 
published  an  account  of  an  apparatus  not  only  to  supply  teeth  and  palate,  but  also  a  large 
ncass  of  upper  jaw  which  had  exfoliated.  This  was  effected  with  ivory  {Description  d'un 
ohturateur  dentier  jH'ssente  a  la  Societe  de  Medecine  de  Paris;  Paris,  1814).  M.  Delabarre 
was  the  first  person  who  succeeded  in  supplying  a  soft  as  well  as  a  hard  palate.  He  accom- 
plished the  former  with  sheet  caoutchouc,  as  have  nearly  all  his  successors  ( Traite  de  la 
par  tie  mecanique  de  Vart  du  chirurgien-dentiste,  par  C.  F.  Delabarre  ;  Paris,  1820).  But  the 
greatest  advance  in  the  construction  of  false  palates  was  made  by  Mr.  Snell,  whose  apparatus 
was  essentially  the  same  as  those  employed  in  the  present  day  (Observations  on  the  Histm'y, 
Use,  and  Construction  of  Ohfwators,  or  Artificial  Palates,  by  James  Snell;  London,  1824). 
The  same  principles  have  been  carried  out,  with  slight  modifications,  by  Mr.  Stearns  {Lancet, 
vol.  ii.  1845.  pp.  7,  260,  284,  310)  ;  and  by  Mr.  Sercombe  ('  Cleft  Palate  ;  its  Surgical  and 
Mechanical  Treatment,'  Trans.  Odont.  Soc.  vol.  i.  London,  1858).  Dr.  Kingsley,  of  New 
York,  has  devised  an  ingenious  an-angement  which  very  firmly  and  effectually  closes  the  cleft 
of  the  palate.  It  consists  of  a  wedge-shaped  plate  of  hard  vulcanite  with  a  soft  velum,  forced 
forward  into  the  fissure,  and  resting  by  a  ledge  upon  the  nasal  surface  of  the  hard  palate,  thus 
reverting  to  the  objectionable  principle  adopted  previous  to  the  time  of  Bourdet  {'  On  the 
Treatment  of  Congenital  Cleft  Palate,'  by  Dr.  N.  W.  Kingsley,  in  Trans.  Odont.  Soc.  vol.  v. 
p.  195;  Loudon,  1865). 


486 


DISEASES   OF   THE   TEETH. 


imitated  to  some  extent  by  frequently  scarifying  the  edges  of  tlie  perforation,  always 
taking  care  immediate!}''  to  restore  and  keep  in  place  a  well-fitting  obturator.  Why 
the  removal  of  the  ill  effects  of  a  perforate  palate  (passage  of  air  and  fluid  from  nose 
to  mouth,  and  damaged  voice),  by  means  of  mechanical  appliance,  should  lessen  or 
remove  its  cause,  is  not  very  apparent :  it  seems  a  curious  transposition  of  events — 
an  inverted  sequence  :  perhaps  the  protection  afforded  by  the  plate  to  the  granulating 
edge  may  to  some  extent  account  for  it :  it  is,  however,  true,  and  very  important 
practically. 

Occasionally  a  portion  of  the  floor  of  the  antrum  is  lost  by  necrosis  in  cases  of 
severe  '  abscess '  of  that  sinus,  and  its  cavity  becomes  common  with  that  of  the  mouth, 
by  an  aperture  of  variable  size.  This  orifice  should  be  immediately  closed,  or  rather 
spanned  over,  by  a  plate  (vipon  which  substitutes  for  the  lost  teeth  may,  or  may  not, 
be  fixed),  and  the  result  will  be,  in  many  instances,  the  development  of  a  membranous 
growth  supplying  the  lost  bone,  completely  scarring  over  the  wound,  and  forming  a  floor 
to  the  sinus.  Mr.  Coleman  records  an  instance  in  which  an  orifice  into  the  antrum, 
through  loss  of  bone,  scai-red  over  and  closed  under  the  influence  of  the  thermal 
cautery  repeatedly  applied.  • 

The  exact  nature  and  arrangement  of  the  artificial  appliances  we  are  considering 
will  pei^haps  be  best  elucidated  by  illustrative  cases. 

The  accompanying  figure  (fig.  117)  represents  the  upper  jaw  of  a  girl  who 
has  recently  lost  a  portion  of  the  hard  palate  from  the  efiects  of  inherited  syphilis. 
This  cause  is,  I  believe,  unusual.     I  have  not  seen  or  heaixl  of  another  case  in  which 


Fig.  117. 


Fig.  118. 


congenital  syphilis  has  had  such  a  result.  The  patient  has  suflTered  from  character- 
istic keratitis,  cs  well  as  from  other  symptoms  of  the  disease.  The  loss  of  the  bone  was 
attended  with  all  the  customary  conditions  of  suppuration  and  foetor,  and  after  it  came 
away  a  hole  into  the  nose  was  left,  as  depicted  in  the  woodcut.  The  patient's  power 
of  speech  was  seriously  aflected,  and  food  and  drink  passed  into  the  nose.  A  few 
days  after  the  bone  came  away,  I  took  a  model  of  the  mouth,  and  an  obturator  plate 
was  made  as  rapresented  in  fig.  118.  The  girl  being  an  hospital  patient,  the  metal 
employed  was '  dental  alloy,'  an  alloy  of  silver  and  platinum,  being  less  costly  than  gold. 
Suppoi't  for  the  plate  was  obtained  by  collars  passing  between  the  bicuspids  and  first 
molars  and  the  bicuspids  and  canines. 

The  application  and  fixing  of  the  obturator  immediately  vectored  all  the  functions 
of  the  mouth  ;  food  was  occluded  from  the  nose,  and  articulation  and  enunciation  were 
perfect. 

This  immediate  restoration  of  the  voice  nearly  always,  I  believe,  occurs  when 
accidental  perfoi^ations  of  the  palate  are  thus  treated,  and  very  soon,  even  where  the 
soft  palate  is  involved  in  a  cleft  and  an  artificial  velum  has  to  be  supplied.  But  with 
congenital  cases  it  is  very  different ;  and  the  patient  has  in  them  to  commence  a  new 
oral  education. 

I  saw  this  case  again  about  three  months  after  the  introduction  of  the  obturator : 


^  Lancet,  Oct.  1,  1881,  p.  613. 
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the  hole  had  contracted  to  less  than  half  its  original  size,  and  will  probably  close 
altogether. 

The  apparatus  needed  to  supply  the  defects  of  cleft  palate  is  more  complicated, 
but  is  scarcely  less  satisfactory  in  its  ultimate  results.  The  accompanying  figure 
(fig.  119)  represents  the  upper  jaw  of  a  young  gentleman,  now  about  seventeen 
yearfi  of  age.  He  was  bom  with  cleft  palate  and  hare-lip.  The  latter  was  operated 
on  in  early  infancy  with  success ;  and  it  was  intended  that  the  cleft  in  the  palate 
should  ultimately  have  been  closed  by  surgical  oi^eration  ;  but  the  patient  refused  to 
submit  to  the  pain.  The  cleft  is  complete  from  before  backwards,  passing  to  the 
left  in  the  front  of  the  mouth — an  incisor  being  there  wanting,  as  is  frequently  the 
case. 

No  difficulties  were  presented  in  adapting  a  hard  and  soft  palate  to  occlude  the 
cleft.     A  thin  rigid  gold  plate  was  fitted  to  the  hard  palate,  and  support  was  obtained 


Fig.  119. 


Fig.  120. 


Fig.  121. 


by  clasps  between  the  bicuspids  and  the  teeth  on  either  side,  and  to  prevent  the 
dropping  of  the  hinder  part,  which  is  frequently  troublesome,  fine  thin  clasps  extended 
round  the  back  molars.  The  velum  palati  was  replaced  by  thin  soft  vulcanised 
caoutchouc,  which  I  always  employ  for  this  purpose.  The  accompanying  illustrations 
(figs.  120,  121),  showing  the  artificial  palate  as  seen  in  face  on  the  oral  surface  and 
in  profile,  render  any  lengthened 
description  unnecessary.  In  adapt- 
ing a  soft  palate  it  is  necessary  that 
the  movable  flap  should  be  kept 
constantly  in  apposition  with  the 
pillars  of  the  forces  during  their 
m  o ve  ments  in  deglutition ,  &c. ,  and  this 
is  effected  by  means  of  an  elastic 
spiral  cord  of  gold  wire,  as  seen  in 
the  profile  illustration.  This  must  be  of  the  lightest  ]3'ossible  character,  as  the  power 
of  the  muscles  to  move  the  flap  is  very  feeble.  The  same  object  is  sometimes  effected 
by  doubling  the  thickness  of  the  caoutchouc  near  the  hard  palate. 

When  a  false  soft  palate  is  first  introduced,  it  often  produces  tickling  of  the  fauces 
and  retching ;  and  it  answers  well  to  employ  a  very  small  flap  at  first,  and  gradually 
increase  its  size  till  it  amply  replaces  the  deficient  velum. 

When  the  flap  is  made  of  soft  caoutchouc  it  becomes  sodden  in  time  and  loses 
its  elasticity ;  but  it  is  easily  replaced,  and  an  intelligent  patient  may  do  this  for 
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himself.  To  obviate  this  objection,  Mr.  Parkinson,'  who  has  had  much  experience  in 
treating  these  cases,  employs  a  thin  flap  of  vulcanite ;  but  this  being  stifl:"  can  hardly 
apply  itself  so  closely  to  the  pillars  of  the  fauces  ;  still,  in  eftect,  it  is  said  to  ansv/er 
well. 

In  cases  whei-e  large  portions  of  jaw  are  lost  from  disease  or  accident,  admirable 
restorations  may  be  made,  especially  by  means  of  vulcanite,  and  there  is  scarcely  any 
part  of  the  mechanist's  art  which  tells  with  more  effect  on  the  patient's  comfort.  It 
is  scarcely  possible  to  pvit  a  limit  to  the  variety  and  extent  which  these  useful  apparatus 
may  reach, 

S.  James  A.  Salter. 
^  '  On  the  Adaptation  of  Artificial  Palates,'  Lancet,  vol.  i.  1867,  p.  41. 
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Inflammation  of  Tonsil.     Quinsy.     Cynanche  Tonsillaris. 

THE  most  common  morbid  affections  of  the  tonsils  may  be  thus  classed  : — 
1st.  Acute  inflammation  and  abscess. 

2nd.  Chronic  inflammation  and  enlargement. 

3rd.  Ulceration  and  sloughing. 
1.  Acute  ivfiamimation  of  the  tonsils  is  generally  preceded  or  attended  by  a 
distinct  rigor  or  chilliness,  and  general  feverish  disturbance.  Accompanying  or 
following  such  constitutional  irritation  will  be  found  pain  in  the  fauces,  and  tender- 
ness of  the  upper  part  of  the  throat  in  every  effoit  at  deglutition.  The  pain  at  first 
is  not  acute,  but  rather  as  if  the  parts  had  been  bruised,  and  is  diffused  over  the 
back  part  of  the  mouth  and  the  pharynx.  As  the  case  progresses,  the  local  mischief 
becomes  more  evident.  At  first  a  mere  blush,  the  redness  of  the  part  becomes  more 
marked.  With  the  altered  coloiu*  of  the  mucous  membrane,  tumidity  of  the  tonsil 
will  be  observed,  and  before  long  oedema  of  the  surrounding  soft  structures.  With 
the  increase  in  the  severity  of  these  local  changes,  it  usually  becomes  evident  that  the 
mischief  is  confined  to  one  side.  But  the  evils  of  inflammation  of  the  tonsil  are  not 
restricted  to  these  symptoms  alone,  nor  do  the  sufferings  usually  stop  short  here. 
Pains  in  the  jaws  and  headache  ;  fever  and  loss  of  appetite  ;  often  severe  suffering 
in  the  part  affected ;  a  loaded,  creamy,  and  swollen  tongue,  with  very  foul  breath  ; 
mufiled  ai-ticulation ;  great  difficulty  in  swallowing,  and  fluids  attempted  to  be 
swallowed  escaping  thiough  the  nostrils ;  gx'eat  fear  of  strangulation ;  the  patient 
frequently  obhged  to  sit  forward,  or  lie  on  one  side,  to  allow  the  abundant  saliva  to 
drip  into  a  basin,  or  di-ain  away  on  a  sponge — these  are  the  conditions  which  mark 
the  progress  of  the  complaint,  and  comprise  the  chief  characteristics  of  the  attack. 
As  the  attack  advances,  the  local  examination  of  the  mouth  detects  an  increase  of 
swelling,  which  usually  runs  forward  in  the  substance  of  the  soft  palate,  and  on  the 
side  affected ;  in  aggravated  cases  even  implicating  the  tissues  which  cover  the  hard 
palate  as  far  forwards  as  the  incisor  teeth.  With  the  increase  of  swelling,  a  central 
softening  spot  will  sooner  or  later  be  detected,  either  with  the  eye,  or  more  frequently 
at  a  compai'atively  earlier  period,  by  an  examination  with  the  ftager. 

Much  difference  will  be  found,  in  different  cases,  as  to  the  period  at  which  pus  is 
formed  in  an  attack  of  acute  inflammation  of  the  tonsil,  i.e.  as  to  the  period  when  the 
abscess  may  be  relieved  by  incision.  In  some  instances  from  foity-eight  to  sixty 
hours  will  suffice  to  insui-e  such  a  desu'able  condition.  In  other  cases,  many  days  will 
elapse  before  matter  can  be  detected  by  the  point  of  the  finger,  or  upon  the  thrust  of 
a  scalpel.  During  all  this  time  the  patient  passes  his  days  and  nights  in  misery ;  is 
not  able  to  take  any  solid  food,  and  but  little  fluid  nourishment ;  obtains  very  little 
sleep,  and  that  little  of  a  disturbed  character  ;  has  difficulty  in  respirax-ion,  caused  by 
more  or  less  oedema  of  the  glosso-epiglottidean  and  aryteno  epiglottidean  folds,  and 
often  greatly  aggravated  by  fear,  and  a  nervous  horror  of  approaching  suflbcation. 
Inflammation  in  the  acute  form  attacking  the  tonsil  seldom  terminates  in  resolution  : 
as  a  general  rule,  it  runs  into  abscess.  This  abscess  will  burst  sooner  or  later  if  left 
to  itself;  and  when  bui'st,  the  urgency  of  the  symptoms  will  at  once  commence  to 
subside.  But  if  the  abscess  can  be  opened  by  the  surgeon  a  day  or  two  previous  to 
what  would  otherwise  be  the  spontaneous  period  of  perforation,  by  so  much  will  the 
patient's  suffering  be  alleviated. 
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The  causes  of  this  foi-m  of  inflammation  appear  to  be  generally  associated  with 
some  disordered  state  of  health,  which  renders  the  tonsils  and  throat  especially  suscep- 
tible to  the  influence  of  cold  ;  for  to  direct  exposure  to  cold  may  usually  be  attributed 
the  immediate  cause  of  an  attack.  But  it  will  often  occur  that  the  patient  has 
suffered  from  some  constitutional  disturbance  previous  to  the  commencement  of  the 
sore  throat.  Not  infrequently  he  is  of  a  gouty  habit.  Eigors  and  flushes  commonly 
herald  the  attack,  before  the  gland  itself  becomes  the  seat  of  inflammation.  Abscess, 
the  result  of  simple  inflammation  of  the  tonsil,  irrespective  of  those  cases  which  are 
complicated  with  scarlet  fevei",  is  a  rare  atfection  in  childhood.  It  is  seldom  met  with 
before  puberty.  It  is  not  a  frequent  attendant  on  old  age.  It  appears  to  be  a  dis- 
order of  youth  and  middle  life. 

It  rarely  occurs  that  both  tonsils  are  simultaneously  affected.  But  sometimes, 
after  one  tonsil  has  been  the  seat  of  supjjuration,  the  opposite  one  becomes  inflamed 
a.nd  runs  into  abscess.  This,  however,  is  infrequent.  We  occasionally  meet  with 
individuals  who  are  subject  to  recuiTing  attacks  of  inflammation  of  the  tonsils  and 
quinsy.  These  attacks  occur  every  one  or  two  years,  often  at  shorter  intervals  ;  and 
then  after  a  peiiod  this  tendency  appears  to  entirely  subside. 

Such  conditions  indicate  especially,  and  prominently  mark,  the  importance  of  con- 
stitutional treatment  rather  than  simple  attention  to  the  local  evil.  It  has  constantly 
been  found  most  serviceable,  directly  a  patient  has  anticipated  the  recurrence  of  such 
an  attack,  to  administer  a  stimulating  emetic.  The  action  of  vomiting  not  only 
relieves  by  emptying  the  stomach,  but  appears  also  to  have  some  beneficial  action 
locally.  In  fact,  individuals  subject  to  such  attacks,  and  who  have  adopted  such  a 
course  of  treatment,  have  expressed  themselves  satisfied  that  suppurative  mischief  has 
been  warded  off  by  recourse  to  an  emetic  in  the  very  eai-liest  stage  of  a  sore  throat. 

As  the  attack  is  usually  of  a  very  debilitating  chai-acter,  an  emetic  of  mustard  is 
preferable,  on  every  account,  to  one  of  antimony  or  ipecacuanha.  Fomentations  to 
the  throat  externally,  inhalations  of  the  steam  of  hot  water  pretty  constantly,  and  a 
free  purgation  after  the  action  of  the  emetic,  should  be  the  chief  points  of  treatment. 
We  strongly  condemn  the  abstraction  of  blood,  either  locally  or  generally,  either  by 
leeches  or  by  any  other  means.  Blisters  appear  equally  unnecessary,  and  are  objec- 
tionable on  account  of  the  irritation  and  annoyance  they  entail  on  the  patient. 
Mustard  poultices  appear  to  afford  much  relief  in  many  cases ;  their  application  is 
often  grateful  to  the  patient's  feelings  ;  and  by  repeated  application  they  can  be  made 
to  keep  up  sufficient  counter-irritation,  without  the  inconvenience  of  producing  a  sore. 
A  blister  occasionally  leaves  a  very  red,  irritable,  and  painful  raw  surface  on  the  neck, 
which,  added  to  the  exhaustion  following  an  attack  of  quinsy,  may  be  a  source  of 
considerable  distress. 

This  disorder  is  one  that  calls  much  upon  the  strength  and  vital  powers  of  the 
patient.  During  the  greater  part  of  the  attack,  food  is  taken  but  sparingly,  and  that 
in  a  fluid  form.  It  therefore  behoves  us  to  husband  the  forces  rather  than  diminish 
them  by  heroic  treatment.  As  there  is  much  difliculty  in  swallowing,  the  less 
a  patient  is  pestered  with  physic  the  less  uncomfortable  will  be  his  day.  At  night  it 
may  be  desirable  to  procure  sleep,  if  he  be  restless  ;  and  for  such  a  purpose  a  few 
drops  of  morphia  by  hypodermic  injection  will  in  all  probability  suffice.  But  the 
use  of  opiates  in  such  cases  is  better  avoided. 

So  miich  is  the  patient  reduced  by  such  an  attack,  that  when  the  pus  is  evacuated 
by  puncture,  or  escapes  by  an  ulcerated  opening,  it  will  generally  be  found  that  some 
days  of  nutritious  feeding  are  requisite  before  he  regains  strength  and  the  substance 
he  carried  previous  to  his  illness. 

Local  treatment  is  more  open  to  discussion.  Some  writers  advocate  the  free 
application  of  solid  nitrate  of  silver  to  the  surface  of  the  inffamed  membrane  ;  but  it 
is  somewhat  doubtful  if  any  benefit  is  secured  by  this  method  of  treatment.  It  is 
certainly  attended  by  one  disadvantage ;  it  produces  a  good  deal  of  local  discomfort, 
a  most  disagreeable  taste  for  some  time,  and  gives  rise  to  much  hawking  and 
spitting,  until  the   superficial    sloughs   occasioned  by   its  application  are   removed 
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from  the   inflamed   membrane.     We  have  not  found  that  the  application,  under  the 
acute  conditions  described,  is  followed  by  any  satisfactory  or  beneficial  results. 

If  the  swelling  of  the  tonsil  be  considerable,  the  surface  very  red,  and  the  part 
very  tender,  and  yet  no  very  distinct  indication  of  pus  be  present,  it  may  appear 
sometimes  advisable  to  make  a  deep  puncture  into  the  part  to  relieve  congestion ;  or 
one  or  two  incisions  less  deep.  But  as  a  rule,  if  the  urgency  of  the  symptoms  be  not 
great,  it  is  far  better  to  wait  the  formation  of  matter,  rather  than  experimentally 
adopt  an  exploratory  use  of  the  scalpel.  Every  sensible  practitioner  studies  the 
feelings  of  his  patient ;  every  good  surgeon  avoids  the  uncertain  or  unnecessary  use 
of  the  knife.  Incisions,  if  made,  often  occasion  much  suffering,  are  especially 
dreaded  by  some  who  have  previously  submitted  to  siich  treatment,  and  seldom 
appear  to  hasten  the  escape  of  matter.  When,  however,  pus  is  detected  or  suspected, 
the  part  should  be  at  once  punctured. 

There  are  some  few  precautions  requisite,  when  any  pointed  or  cutting  instru- 
ment is  used  to  open  an  abscess  at  the  back  or  side  of  the  mouth.  The  knife  itself 
need  only  have,  from  its  extremity,  a  cutting  surface  of  abotit  half  an  inch.  ^Tiat- 
ever  knife  be  employed,  it  is  best  to  protect  the  blade  so  as  to  cover  its  cutting  edge 
up  to  this  extent,  by  wrapping  round  it,  from,  the  handle  towards  the  point,  a  piece 
of  I'ag  or  plaster.  A  sharp-pointed  straight  bistoury  is  of  all  knives  the  most  con- 
venient for  the  surgeon's  purpose. 

In  passing  the  instrument,  when  protected  as  described,  into,  or  on  withdrawing 
it  from  the  mouth,  the  risk  of  wounding  the  lips  or  tongue  is  necessarily  lessened — 
we  may  say  is  avoided,  for  no  such  accident  should  occur  in  proper  hands.  On 
puncturing  the  tonsil  or  abscess,  an  important  precaution  must  be  observed.  The 
point  of  the  knife  must  be  kept  towards  the  median  line,  especially  after  its  point  is 
buried  in  the  soft  tissues,  and  out  of  sight ;  on  no  account  is  the  direction  of  the 
wound  or  thrust  of  the  knife  to  be  outwards.  By  due  attention  to  this  simple 
caution,  all  risk  of  wounding  the  larger  vessels  lying  on  the  outer  side  of  the  neck 
is  avoided. 

The  patient's  head  should  be  fixed,  either  against  the  back  of  a  chair,  or  by  the 
hands  of  a  third  person.  A  sudden  movement  while  the  knife  is  passing  into  the 
tonsil  might  lead  to  grave  mischief,  as  the  instrument  might  accidentally  and 
unavoidably  be  thrust  in  a  wrong  direction. 

The  mouth  is  occasionally  opened  with  some  difficulty  ;  and  the  tongue  may  be 
so  much  implicated  in  the  inflammation  that  the  patient  cannot,  by  his  own  efforts, 
sufficiently  aid  the  surgeon  to  obtain  a  good  view  of  the  swollen  tonsil.  Under  such 
circumstances,  a  broad  spatula  gently  applied  to  the  surface  of  the  tongue  will  expose 
the  part  sufficiently  to  permit  the  abscess  to  be  punctured  in  a  satisfactory  manner.' 
As  soon  as  the  abscess  has  been  punctured,  the  pus  generally  flows  fi'eely  on  the 
withdrawal  of  the  knife ;  sometimes  so  abundantly  and  so  suddenly  that  it  runs  into 
the  gullet ;  and  from  this  circumstance,  or  from  the  fact  that  it  is  often  very  foetid,  it 
greatly  nauseates  the  patient,  sometimes  to  vomiting.  Shortly  after  the  escape  of 
the  pus,  the  patient  usually  becomes  comfortable,  expresses  himself  wonderfully 
relieved,  and  soon  desires  to  partake  of  food.  Convalescence  is  generally  rapid  and 
satisfactory. 

As  we  have  alreadj^  said,  occasionally,  but  rarely,  the  opposite  tonsil  becomes 
inflamed  a,nd  suppurates.  Under  such  circumstances  an  early  tonic  and  stimulating 
course  of  treatment  may  be  reqviisite ;  and  the  medical  attendant  must  look  for  his 

^  A  practical  hint  in  passing'  may  here  be  thrown  out,  on  the  best  method  of  examining 
the  throat  generally.  With  many  patients  it  is  often  a  matter  of  some  difficulty  to  gain  a 
sight  of  the  fauces.  The  tongue  is  pushed  upwards  directly  the  mouth  is  opened  ;  and  when 
the  spatula  is  applied  with  the  intention  of  pushing  down  the  tongue,  the  patient  imme- 
diately appears  to  resist  its  application  with  a  steady  and  firm  effort.  If,  liowever,  the  i^patvla 
is,  without  the  slightest  weight,  laid  on  the  tongue,  it  gradually  contracts  and  is  draivn  hack- 
wards,  alloiving  a  perfect  vieiv  of  the  fauces.  No  force  or  pressure  is  requisite  on  the  part  of 
the  surgeon  to  effect  this ;  the  weight  alone  of  the  spatula  appears  sufficient  to  insure  the 
object  desired.  This  experiment  has  been  constantly  illustrated,  on  patients  suffering  from 
throat-affections,  to  our  pupils. 
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guide  to  those  symptoms  which  would  indicate  constitutional  deterioration  and 
physical  exhaustion,  to  be  met  by  generous  diet  and  wine  or  other  stimulants. 

In  the  treatment  of  all  cases  of  abscess  of  tonsil,  thei'e  must  be  a  certain  amount 
of  anxiety  :  but  the  anxiety  as  to  the  symptoms  which  precede  the  formation  of  the 
abscess  is  as  nothing  compared  to  that  we  may  have  to  encounter  when  unfavourable 
symptoms  are  set  up  after  the  evacuation  of  the  pus.  In  an  unhealthy  constitution 
ulceration  may  supervene  upon  the  incision,  and  be  followed  by  sloughing  sore 
throat ;  or  oedema  of  the  surrounding  soft  tissues  may  arise,  and  travelhng  down- 
wards around  the  larynx,  pharynx,  and  oesophagus,  terminate  the  patient's  life  in  a 
few  days.  But  fortunately  these  are  the  rarer  evils  following  upon  the  evacuation 
of  pus,  the  result  of  simple  acute  inflammation  of  a  tonsil,  or  tiue  quinsy  ;  the  usual 
history  of  which  complaint  is,  that  directly  the  abscess  has  burst  or  is  opened, 
convalescence  is  speedy  and  perfect. 

The  sore  throat  of  childhood  is  rarely  acute  inflammation  of  the  tonsil  ending  in 
abscess.  It  is  usually  the  symptom  or  accompaniment  of  scarlet  fever,  or  partakes 
of  that  more  frightful  and  fatal  character  known  as  '  putrid '  or  '  sloughing  sore 
throat,'  of  which  we  shall  hereafter  speak.  The  latter  is  usually  accompanied  by 
enlargement  of  some  of  the  glands  of  the  throat  or  parotid.  In  quinsy  the  throat- 
glands  are  seldom  affected,  and  if  affected,  not  to  any  extent. 

Several  of  the  symptoms  referred  to  above,  as  indicative  of  the  formation  of  pus 
in  an  inflamed  tonsil,  are  present  to  some  extent  under  conditions  which  are  apt  to 
be  mistaken  for  quinsy. 

A  decayed  or  broken  tooth  will  often  set  up  a  considerable  degree  of  alveolar 
inflammation,  and  be  followed  by  abscess  of  gum  or  cori'esponding  maxillary  region. 
This  condition  occasions  much  difficulty  in  opening  the  mouth  ;  the  breath  is  foetid  ; 
the  tongue  becomes  very  foul  and  loaded  ;  thei-e  is  great  difliculty  in  deglutition,  and 
pain  of  face  on  the  side  affected.  But  generally  one  marked  difference  exists  between 
the  symptoms  of  quinsy  and  an  abscess  originating  in  alveolar  inflammation  ;  when 
a  tooth  or  a  stump  is  the  cause  of  the  mischief,  there  is  always  more  or  less  swelling 
of  the  face,  and  tendei'ness  and  swelling,  especially  over  the  maxilla  affected.  In 
quinsy,  if  there  be  external  swelling  present,  it  is  not  over  the  face  or  cheek  ;  it  is 
confined  to  the  svibmaxillary  region,  and  the  neighbouihood  of  the  parotid. 

In  all  cases  of  inflammation,  either  within  or  external  to  the  mouth  or  throat, 
the  medical  attendant  should  look  with  suspicious  care  to  the  condition  of  the  mouth. 
There  are  few  circumstances  in  practice  more  apt  to  be  overlooked  than  the  evils 
which  arise  from  the  iriitation  of  decayed  teeth. 

2.  Chronic  infl animation,  terminating  in  enlargement  of  the  tonsil  and  thicken- 
ing of  its  mucous  surface,  is  a  very  common  condition,  more  especially  to  be  observed 
in  children,  and  in  young  persons  of  both  sexes  under  the  ages  from  twenty  to  thii-ty. 
The  tendency  to  this  form  of  diseased  action  and  enlargement  is  mostly  observed  in 
individuals  of  a  strumous  or  lymphatic  habit.  The  enlargement  frequently  com- 
mences as  early  as  the  second  year  of  life,  and  has  been  observed  to  occur  more 
especially  in  childi'en  who  have  been  weaned  when  very  young,  or  brought  up  by 
hand-feeding.  Less  frequently  it  does  not  show  itself  until  towards  the  period  of 
approaching  puberty.  It  has  a  tendency  to  affect  females  in  a  greater  proportion 
than  males,  though  it  is  by  no  means  an  infrequent  complaint  in  the  latter  sex. 

The  commencement  of  chronic  enlargement  of  the  tonsils  appears  to  be  unattended 
by  any  marked  symptoms,  local  or  general.  Rarely  is  attention  drawn  to  the  condition 
of  the  part  until  either  the  thickness  of  articulation,  loud  snoring  in  sleep,  or  deaf- 
ness, excites  the  mother's  curiosity,  or  gives  rise  to  anxiety,  when  an  examination  of 
the  throat  is  instituted.  Pain  is  never  a  symptom  attendant  on  these  swellings. 
The  only  local  symptoms  are  those  which  necessarily  arise  from  the  mechanical 
encroachment  of  the  tonsils,  in  the  median  line,  betwixt  the  external  oral  and  nasal 
apei'tures,  and  the  internal  apertures  of  the  breath-  and  food-passages.  The  intensity 
of  these  symptoms  will  depend  on  the  size  of  the  masses  on  either  side  of  the  fauces. 

The  causes  which  produce  this  chronic  enlargement  of  the  tonsils  are  not  satis- 
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factorily  established.  A  careful  inquiry  into  the  history  of  a  large  number  of  cases 
has  failed  to  detect  any  one  specific  reason  to  account  for  this  diseased  action.  It 
does  not  appear  to  depend  on  cold,  or  insuiEcient  nourishment,  nor  on  want  of  clean- 
liness ;  for  it  will  be  met  with  in  the  children  of  the  upper,  as  often  as  in  those  of 
the  lower  classes,  and  as  often  in  those  who  are  well  provided  and  tenderly  cared  for, 
as  in  those  who  are  the  children  '  of  sorrow  and  acquainted  with  grief.' 

This  diseased  action  does,  however,  appear  to  affect  in  a  larger  proportion  those 
children  who  have  been  brought  up  by  hand  or  early  weaned,  than  those  who  have 
been  supplied  for  a  sufficient  time  with  the  mother's  breast-milk.  The  enlargement 
of  the  tonsils  will  also  frequently  commence  on  the  convalescence  from  severe  attacks 
of  the  various  eruptive  or  other  forms  of  fever.  Most  frequently,  however,  their 
growth  is  grafted  on  a  strumous  diathesis. 

The  forms  under  which  enlarged  tonsils  occur  deserve  some  attention.  One  of 
the  most  frequent  appears  to  be  a  uniform  globular  projection  on  either  side,  to  a 
greater  or  less  extent.  In  this  condition  the  swelling  may  cease  to  grow,  and 
remain  stationary  for  years,  without  inconvenience  or  injurious  consequences.  Or  the 
glands  may  slowly  and  steadily  increase  in  size,  until  their  surfaces  touch  below  in 
the  median  space  and  above  either  side  of  the  uvula.  In  other  instances,  the  tonsils 
appear  to  enlarge  towards  the  soft  palate,  and  often  upwards  past  its  free  border,  as 
well  as  downwards  so  low  that  the  lower  end  is  hid  from  view  by  the  base  of  the 
tongue,  and  is  only  with  care  detected  when  the  latter  is  well  depressed  ;  or  the 
tonsil  on  one  side  only  may  be  seen  to  project,  a  perfectly  rovmd  mass,  which  is 
attached  to  the  fauces  by  a  thin  pedicle  of  mucous  membrane  :  occasionally  an  out- 
growth may  be  seen,  a  pendulous  tumour  hanging  from  the  natural  position  of  the 
tonsil. 

The  surface  of  an  enlarged  tonsil  is  generally  somewhat  uneven,  often  very  much 
pitted  ;  the  mucous  membrane  thick  and  velvety,  and  seldom  without  an  increased 
vasciilarity.  In  many  instances  all  these  conditions  may  be  observed  in  an  aggra- 
vated degree.  Often,  superficially  ulcerated  spots  are  seen  dotting  the  surface  of  the 
swelling  ',  or,  what  is  more  common,  small  points  of  thick  sticky  sebaceous  secretion 
will  be  observed,  adhering  to  the  mucous  surface. 

The  fauces,  especially  when  the  enlargement  of  the  tonsils  is  considerable,  may 
often  be  seen  covered  with  a  viscid  yellowish  semi-purulent  secretion  ;  this  clings  to 
the  posterior  surface  of  the  glands,  or  lines  the  walls  of  the  upper  portion  of  the 
pharynx. 

When  the  enlarged  gland  projects  to  any  extent  above  the  soft  palate,  some 
degree  of  deafness  is  occasionally  complained  of.  This  concomitant  symptom  may 
depend  rather  upon  the  thickened  condition  of  the  mucous  membrane,  which, 
extending  from  the  tonsils,  run  up  to,  and  even  encroach  within,  the  Eustachian  tube, 
rather  than  upon  any  actual  pressure  of  the  gland  on  the  orifice  of  the  tube. 

Enlarged  tonsils  appear  to  be  the  result,  not  the  cause,  of  constitutional  derange- 
ment, provided  they  do  not  become  large,  or  occupy  much  of  the  isthmus  of  the 
fauces.  But  if  they  increase  in  size,  and  thiis  lessen  the  passage  from  the  mouth  to 
the  pharynx,  many  unpleasant  effects  may  be  detected.  The  voice  is  generally  some- 
what unnaturpJ  and  muffly,  and  the  pronunciation  thick.  So  that  enlarged  tonsils 
appear  to  be  a  perfect  impediment  to  the  production  of  fine  sweet  notes  in  song,  or 
clear  sonorous  tones  in  speech.  The  breath  is  often  offensive  ;  partly  rendered  so 
by  the  decomposing  sebaceous  secretion  sticking  in  the  orifices  of  the  glands,  partly 
by  the  thick  semi-purulent  mucus  which  clings  to  the  fauces. 

The  enlarged  glands  are  constantly  liable  to  attacks  of  vdceration,  and  sometimes 
to  acute  inflammation  attended  by  fever.  If  large  in  children,  they  produce  more 
general  effects  on  the  system  than  in  adults.  They  now  interfere  with  perfect  and 
free  respiration.  At  night  the  child  snores  loudly  :  often  awakes  in  his  sleep,  and  as 
often  in  a  state  of  alarm.  In  some  instances  the  natural  and  requisite  amount  of 
rest  is  so  interfered  v^ith  that  the  child's  health  siiffei's.  There  is  also  frequently 
some  little  inconvenience  in  swallowing,  and  care  is  observed  to  be  taken  by  the 
child  that  only  small  quantities  of  food  be  swallowed  at  a  time. 
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If  a  section  of  a  portion  of  an  enlarged  tonsil  be  examined  carefully,  it  will  be 
found,  to  the  touch,  firm  in  consistence,  and  somewhat  elastic  when  pressed.  The 
face  of  the  cut  surface  will  present  several  small  uneven  and  irregular  depressions, 
from  which  may  be  picked,  every  here  and  there,  or  squeezed  out,  small  collections  of 
sebaceous  matter.  The  structure  of  the  enlarged  mass  consists  of  condensed  areolar 
tissue,  which  often  runs  like  bands  between  and  around  the  depressions  above 
alluded  to.  The  naturally  soft  structure  of  the  gland  is  so  condensed  and  firm,  that 
it  assumes  the  character  of  fibrous  tissue  intersecting  the  substance  of  the  growth  in 
every  direction. 

The  accumulation  of  epithelial  secretion  witliin  the  ducts  of  the  glands,  occasioned 
by  the  obstruction  of  their  orifices,  is  the  explanation  of  the  formation  of  the  cavities 
seen  on  a  section  of  the  gland ;  for,  as  the  secretion  increases,  and  cannot  escape 
through  the  obstriicted  orifices  of  the  ducts,  it  collects  in  the  latter,  dilates  them,  and 
sets  up  chronic  infiammation  of  the  structure  of  the  gland  itself,  which  terminates 
in  its  permanent  enlargement. ^  This  secretion  will  frequently  be  observed  to  escape 
from  the  surface  of  the  enlarged  tonsil  when  it  is  firmly  pi'essed  between  the  blades 
of  the  vulsellum  prior  to  removal. 

The  treatment  of  enlarged  tonsils  may  be  summed  up  in  a  few  lines.  Unless  the 
voice  be  afiected  to  such  an  extent  that  it  becomes  desirable  to  lessen  or  remove 
them  ;  unless  the  disturbance  to  the  sleep  of  the  child  be  manifestly  interfering  with 
health  ;  unless  the  breath  be  rendered  foetid  or  offensive  by  the  secretion  from  the 
ducts ;  or  unless  some  other  cogent  reason  render  it  desirable  to  interfere  with  the 
mass — it  is  better  to  leave  the  tonsil  in  its  slightly  enlarged  condition,  without  the 
application  of  any  local  or  constitutional  measures.  If  a  child  so  affected  be  delicate, 
and  the  tonsils  appear  increasing,  we  prefer  constitutional  to  all  local  treatment  short 
of  that  of  removal.  In  the  early  stages  of  enlai-ging  tonsils,  if  detected,  it  would  be 
best  to  administer  tonics  as  a  rule,  as  they  certainly  act  beneficially  as  regards  the 
health  ;  and  by  so  doing,  as  far  as  experience  allows  us  to  hazard  an  opinion,  arrest 
the  progress  of  the  growth.  At  any  rate,  under  a  tonic  treatment  such  enlarge- 
ments frequently  remain  stationai-y.  Steel-wine,  muriated  tincture  of  iron,  citrate 
of  iron,  syrup  of  iodide  of  iron,  and  cod-liver  oil,  each  according  to  the  constitutional 
pecviliarity,  may  be  prescribed  with  safety,  and  taken  with  evident  benefit  for  many 
weeks  or  months.  We  need  hardly  caution  the  reader  on  the  importance  of  atten- 
tion to  diet ;  and  with  very  weakly  children,  sea-bathing  is  of  the  utmost  advantage. 

Local  applications  are  frequently  recommended,  and  too  constantly  adopted. 
Nitrate  of  silver  rubbed  over  the  surface,  or  points  of  nitrate  of  silver  run  into  the 
substance  of  the  gland ;  sometimes  nitric  acid  carefully  applied  to  portions  of  it ; 
stimulating  gargles ;  and  a  variety  of  troublesome  and  useless  applications,  have  had 
their  advocates  for  the  arrest  or  removal  of  these  masses.^  An  examination  of  a 
portion  of  a  gland  removed  by  excision  will  show  such  structural  changes,  such  a 
fibrous  thickening  of  the  finer  areolar  tissue,  that  it  appears  a  useless  waste  of  time 
and  material  to  attempt  to  procure  absorption  of  such  dense  tissues.  Nothing  short 
of  an  actual  slough  can  do  good,  if  caustic  be  used  ;  no  stimulating  application  can 
offer  much  hope  of  acting  on  such  a  structure  ;  it  is  therefore  best  not  to  waste  time 
or  inflict  pain  by  having  recourse  to  such  useless  local  measures.  If  constitutional 
treatment  does  not  arrest,  and  local  treatment  be  requisite,  removal  by  guillotine  or 
knife  of  a  portion  of  the  gland  is  the  speediest,  and,  in  our  opinion,  the  only  efficient 
remedy.  The  surgeon  can  remove  all  that  is  necessary  in  a  few  seconds ;  and  the 
patient  will  be  entii'ely  rid  of  the  consequences  within  a  week  after. 

When  the  glands  are  so  large  that  some  portion  must  be  removed,  to  relieve  the 
symptoms  of  discomfort  or  distress  from  which  the  patient  suffers,  the  operation  is 

^  KoUiker  has  given  a  minute  account  of  the  pathological  conditions  of  the  tonsil,  and  the 
abnormal  secretion  of  the  gland  under  such  changes  ;  but  as  anj^  transcript  of  his  investi- 
gations would  not  add  to  the  practical  importance  of  this  subject,  we  beg  to  refer  those 
interested  in  the  question  to  the  original  {Mcmual  of  Human  Histology,  vol.  ii.  p.  30, 
.Sydenham  Society). 

"^  The  use  of  nitrate  of  silver  persevered  with,  in  a  case  known  to  the  author,  produced 
considerable  permanent  discoloration  of  the  skin. 
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simple  enough  in  adults,  but  may  be  somewhat  troublesome  when  necessary  in  a  youno- 
child.  Under  the  latter  circumstances  it  will  be  found  advantageous  to  place  the 
patient  sufficiently  under  the  influence  of  an  anaesthetic  to  enable  the  operator  to 
introduce  the  guillotine.  The  removal  of  the  necessary  portion  of  the  »land  is  then 
easily  effected. 

In  the  adult  there  is  no  difficulty  in  the  operation,  and  the  guillotine  may  be 
used  without  the  aid  of  an  anaesthetic.  If  both  tonsils  be  enlarged,  and  this  is  usually 
the  case,  there  is  no  objection  to  a  portion  of  each  being  removed  on  the  same  day. 
With  children  it  is  preferable  to  do  so,  as  the  fear  of  an  ojDeration  is  much  o'reater 
when  a  child  has  had  any  experience  of  a  previous  one.  But  in  an  adult  it  may  be 
left  to  the  discretion  or  wishes  of  the  patient,  whether  the  operation  be  completed  at 
once  or  at  a  subsequent  period.  If  the  tonsils  are  very  large,  it  is  always  advisable 
to  take  away  a  considerable  portion  of  each.  But  it  is  by  no  means  requisite  to 
remove  the  whole  of  the  projecting  mass.  If  half  of  the  mass  be  removed  and  the 
cells  thus  laid  well  open,  what  with  their  becoming  emptied,  the  relief  occasioned  by 
the  incision  through  parts  chronically  inflamed,  and  the  subsequent  contraction  of 
the  cut  surface  by  cicatrisation,  the  portion  that  is  left  shrinks  and  sinks  into  the 
side  of  the  fauces,  to  give  no  further  trouble  to  the  patient. 

After  the  removal  of  the  mass,  the  p)atient  generally  suflers  but  little  •  or  rather 
as  one  aSected  with  slight  sore  throat.  The  precaution  to  be  given  is,  to  use  soft 
food,  and  to  avoid  exposure  to  cold  for  a  few  days,  when  the  cut  surface  will  be 
about  healed.  Hiemorrhage  rarely  follows  to  any  troublesome  extent  on  this  opera- 
tion ;  but  it  may,  and  sometimes  does  occur.  The  surgeon,  always  anxious  to  avoid 
such  a  contingency,  should  take  the  precaution  not  to  draw  too  much  of  the  gland 
through  the  aperture  of  the  guillotine.  This  may  be  regulated  by  so  adjusting  the 
fork  of  the  instrument  that  it  shall  not  project  very  much  from  the  aperture  when 
the  cutter  or  knife  is  thrust  home.  Not  more  than  half  of  the  mass  need  be  removed 
and  even  as  much  as  this  only  when  the  tumour  is  of  considerable  size.  Such  a 
portion  will  always  be  found  sufficient  for  the  ultimate  relief  of  the  patient,  and  the 
removal  of  all  the  previous  disagreeable  symptoms.  In  the  practice  of  the  author 
such  a  proceeding  has  never  been  followed  by  troublesome  haemorrhao-e.  Should 
haemorrhage  occur,  iced  water  as  a  drink,  or  the  mouth  kept  open  for  a  time  may 
control  it ;  or  digital  pressure  may  be  requisite. 

In  children,  haemorrhage  may  be  suspected  only  after  it  has  continued  some  time 
from  the  cheeks  becoming  pallid,  and  the  little  patient  showing  signs  of  faintness. 
If,  on  examination,  any  distinct  vessel  is  seen  to  bleed,  a  ligature  can  be  applied 
with  a  little  care ;  or  recourse  must  be  had  to  pressure,  if  the  bleeding  is  from  the 
general  surface.  Occasionally  the  enlargement  of  the  tonsil  assumes  a  pendulous  form 
so  that  the  greater  portion  of  the  mass  hangs  down  behind  and  below  the  roots  of  the 
tongue.  In  such  cases  it  will  be  found  easier  to  remove  the  growth  by  seizing  it  with 
a  vulsellum,  and  cutting  off  as  much  as  requisite  with  a  blunt-pointed  str-aight  bistoury. 

"We  need  only  refer  to  the  proposal  to  remove  enlai-ged  tonsils  by  the  application 
of  ligatures,  to  condemn  the  plan  of  treatment  as  tedious,  painful,  and  productive  of 
much  offensive  discharge  until  the  slough  separates. 

3.  Tonsillitis  maligna. — Ulceration  of  an  acute  form  attacking  the  tonsils  and 
rapidly  running  into  sloughing  of  the  fauces,  is  a  very  grave — often  a  most  in- 
tractable^afiection  ;  and  as  rapid  as  it  is  unmanageable. 

Sore  throat  is  the  first  symptom  complained  of,  and  with  it  the  patient  probably 
expresses  himself  as  feeling  ill.  Rigors,  followed  by  feverish  disturbance,  will 
generally  supervene.  The  tonsils  will  soon  be  observed  to  be  of  a  dusky  red  colour 
and  swollen ;  and  the  surrounding  soft  tissues  and  uvula  are  already  cedematous. 
There  will  generally  be  much  pain,  and  some  difficulty  in  deglutition.  Patchy  shreds 
of  grey  or  yellowish  membrane  appear  embedded  in  the  surface  of  the  tonsils.  These 
after  a  time,  spread,  unite,  and  become  deeper,  until  a  considerable  portion,  if  not 
the  whole,  of  the  soft  palate  may  become  implicated  in  the  spreading  mischief.  The 
discharge  which  accompanies  this  form  of  slough  escapes  freely  from  the  nose  •  for  as 


496     DISEASES    OF   THE   MOUTH,   PHARYNX,   AND   (ESOPHAGUS. 

the  havoc  spreads,  the  passage  of  even  fluids  to  the  throat  is  rendered  difficult,  and  h; 
often  entirely  intercepted  by  the  oedematous  state  of  the  cellular  tissue  around  the 
root  of  the  tongue — so  that  liquids  taken  by  the  mouth  are  rejected  through  the 
nostrils.     The  character  of  the  discharge  is  usually  most  offensive  and  intolerable. 

If  the  patient  survives,  large  sloughs  separate  from  the  parts  attacked,  and  a 
considerable  gi^anulating  surface  may  soon  be  observed,  marking  the  havoc  of  the 
disease  which  has  passed.  In  this  havoc  the  whole  of  the  uvula,  and  a  considerable 
poi'tion  of  the  soft  palate,  have  been  seen  to  disappear,  the  patient's  health  being 
subsequently  perfectly  restoi-ed  ;  though  there  remain  for  life  the  permanent  defect, 
the  alteration  of  the  voice,  and  the  inability  to  articulate  distinctly — the  results  of 
the  local  injury  to  the  soft  palate. 

In  the  greater  portion  of  severe  cases  of  malignant  sore  throat,  the  probability  is 
that  they  are  specific,  or  only  a  type  of  the  severer  forms  of  scarlet  fever.  But  still 
the  surgeon's  experience  may  be  sometimes  advantageously  referred  to  in  some  of  the 
statues  of  such  cases ;  and  for  this  reason  we  have  taken  a  brief  notice  of  them. 

As  in  sloughing  of  other  tissues,  so  in  that  of  the  throat,  under  all  circumstances 
a  stimulating  and  tonic  treatment  must  be  pursued  ;  wine  must  be  freely  given.  The 
internal  use  of  opium,  carefully  administered,  is  generally  attended  by  most  satisfac- 
tory results.  It  first  seems  to  do  good  by  modifying  pain,  and  this  enables  the 
patient  to  swallow  more  readily  and  easily  than  he  would  do  without  it,  and  conse- 
quently he  is  able  to  partake  more  freely  of  nutritious  food.  But,  as  in  ulceration  and 
sloughing  of  other  parts,  so  in  this  class  of  cases,  it  certainly  seems  to  influence  the 
morbid  action  of  the  parts,  and  to  help  in  arresting  the  process  of  destruction.  With 
children  it  is  best  administered  as  laudanum  ;  its  effects  must  of  course  be  carefully 
watched,  and  its  use  withheld  as  soon  as  any  drowsiness  manifests  itself.  The  muriated 
tincture  of  iron  is  also  a  most  useful  medicine  in  such  cases,  and  may  be  ordered  with 
benefit  in  full  doses ;  diluted  with  syrup  it  has  the  advantage  of  being  small  in  bulk 
and  not  unpleasant  in  taste,  a  desideratum  of  no  small  importance  when  a  child  is 
the  patient. 

"The  local  treatment  in  these  cases  is  a  matter  of  much  importance.  The  author 
has  fou.nd  most  benefit  from  sulphurous  acid  applied  in  the  form  of  a  warm  spray 
every  hour  or  oftener  for  a  minute  or  two  at  a  time,  while  the  patient  is  awake ;  and 
persevei-ed  with  until  the  sloughs  separate,  and  healthy  granulation  is  established. 
The  spray  is  easily  and  readily  used,  it  is  most  cleanly,  not  at  all  disagi'eeable,  if  not 
too  strong  a  solution,  but  rather  comforting  to  the  patient,  and  is  notably  the  most 
efficient  disinfec-tant  applicable  under  such  circumstances. 

The  foetor  in  all  such  cases  is  generally  very  marked  and  distressing.  The  room 
should  be  kept  thoroughly  ventilated,  and  a  liberal  supply  of  a  solution  of  chloride 
of  lime  or  soda  placed  in  different  parts  of  it.  The  occasional  use  of  the  sulphurous 
acid  spray  carried  about  the  room  will  also  help  materially  to  improve  the  state  of  the 
chamber. 

A  superficial  and  less  severe  form  of  ulceration  of  the  tonsils  is  a  very  common 
occurrence.  '  Ulcerated  sore  throat '  is  a  term  so  familiar,  and  a  condition  so  well 
understood  among  the  more  industrious  and  often  over- worked  students  of  our 
hospitals  and  dissecting-rooms,  that  it  requires  but  little  description  here.  Pain  and 
some  difficulty  in  swallowing  ;  a  creamy  tongue  ;  soft,  weak  pulse  ;  pallid  face  ;  loss 
of  appetite,  and  often  loss  of  sleep ;  much  languor  and  pains  in  the  limbs ;  tonsils 
congested,  and  somewhat  swollen  ;  small,  irritable,  superficial,  and  scattered  ulcers 
on  the  fauces  and  tonsils ;  urine  often  loaded  with  phosphates :  such  are  the  chief 
symptoms  found  to  accompany  one  of  these  attacks. 

The  treatment  is  well  understood.  Change  of  air  ;  a  stimulating  gargle  ;  a  slight 
aperient  if  requisite  (meicurials,  however,  to  be  genei'ally  avoided) ;  the  internal 
administration  of  bark  and  ammonia,  and  a  nutritious  fluid  diet,  with  a  few  glasses 
of  wine  daily,  may  be  said  to  sum  up  all  that  is  necessary.  Convalescence  is  generally 
satisfactory  under  svich  treatment.  A  mouth  wash  of  the  permanganate  of  potash  is 
also  most  agreeable  in  such  cases  ;  or  as  a  gargle,  it  rapidly  renders  inodorous  offensive 
discharges.  It  may  with  safety  be  used  largely  as  a  gargle  or  wash  in  all  throat 
affections. 
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'  Relaxed  uvula  '  is  by  no  means  an  uncommon  complaint.  The  term  does  not 
quite  describe  the  actual  state  of  the  parts  in  their  altered  conditions ;  for  the  iivula 
may  be  thickened  and  not  increased  in  length.  Under  such  circumstances  it  occasions 
but  little  annoyance,  and  seldom  requires  attention.  Or  it  may  be  lengthened  without 
being  thickened,  and  this  is  the  most  common  evil ;  and  then  surgical  interference  is 
necessary. 

The  increase  of  size,  or  the  elongation,  appear  to  be  as  independent  of  the  con- 
dition spoken  of  under  the  name  of  enlarged  tonsil,  as  the  two  conditions  are  of 
each  other. 

The  increase  of  size  is  usually  accompanied  by  a  thickened  state  of  the  mucous 
membrane,  and  often  a  slight  tenderness  of  the  part.  Though  the  thickening  may 
remain,  the  tenderness  after  a  time  will  subside  ;  and  then  the  pai-t  is  left  in  a  per- 
manently enlarged,  though  not  in  a  persistently  enlarging,  condition.  It  seldom 
increases  to  an  inconvenient  size. 

Should  the  symptoms  which  attend  the  first  increase  of  size  be  troublesome,  the 
simplest  local  remedy  is  to  smear  the  surface  once  or  twice  with  solid  nitrate  of 
silver  ;  and  constitutionally  use  such  measures  as  the  general  condition  of  the  patient 
will  indicate  to  the  observant  practitioner.  Usually  the  condition  is  one  which  is 
benefited  by  tonics.  Elongation  of  the  uvula  appears  to  be  generally  dependent  on 
an  excess  of  mucous  membrane  ;  for  the  azygos  uvulae  muscle  does  not  often  form  any 
part  of  the  increased  growth.  The  mucous  membrane  may  extend  an  inch  beyond 
the  extremity  of  the  muscle,  and  hang  down  like  a  thin  narrow  slip  of  tissue,  ending 
often  in  a  point.  When  of  this  length,  it  extends  behind  the  root  of  the  tongue  lower 
than  it  should  do,  and  the  point  rests  over  or  even  enters  the  aperture  of  the  larynx. 
This  contact  with  the  lai'ynx  is  a  constant  source  of  irritation,  and  occasions  a  trouble- 
some cough.  Frequently  the  tickling  of  the  fauces  and  pharynx  produces  nausea  and 
a  tendency  to  vomit.  Patients  sometimes,  after  food,  on  coughing,  reject  a  portion 
of  the  meal  taken.  These  symptoms  are  often  attributed  to  other  causes  until  the 
throat  is  examined  and  the  condition  of  the  part  detected. 

This  elongation  of  the  uvula  is  not  often  seen  in  children,  but  most  frequently  in 
the  period  of  middle  life.     It  is  seldom  observed  in  old  age. 

The  remedy  is  as  simple  as  the  relief  is  certain.  Removal  by  knife  or  scissors 
is  the  only  treatment  to  be  entertained  for  a  moment.  The  point  of  the  uvula  is  to 
be  seized  with  a  long  pair  of  forceps,  and  cut  ofi"  so  near  to  the  base  as  to  leave  the 
part  of  its  natural  length. 

The  patient  may  feel  the  throat  a  little  sore  for  a  day  or  two,  but  no  treatment 
beyond  ordinary  care  will  be  requisite.  The  uvula  is  very  apt  to  be  implicated  in 
inflammation  about  its  neighbourhood ;  and  constantly,  under  such  circumstances, 
becomes  cedematou.s.  This  condition,  however,  is  seldom  confined  to  the  uvula  alone, 
but  implicates  usually  the  soft  palate  and  adjacent  tissues.  It  depends  on  erysipela- 
tous or  difiuse  inflammation  of  the  cellular  tissue— a  dangerous  and  often  fatal  afiec- 
tion,  which  will  be  found  treated  of  in  the  essay  on  Diseases  of  the  Larynx. 

Cancerous  nlcei'ation  of  the  soft  palate  or  tonsils  is  not  frequently  a  primary 
aflfection.  Generally  it  is  continuous  with  disease  originating  about  the  back  part  of 
the  o-ums,  cheeks,  or  tongue,  and  in  either  case  offers  no  hope  of  benefit  from  treat- 
ment. The  sufierer  usually  fails  rapidly  in  health,  emaciates,  and  dies  early  after 
ulceration  is  detected.  Often  death  is  fortunately  accelerated  by  sudden  and  profuse 
hfemorrhawe  the  result  of  perforation  of  some  artery  implicated  by  the  rJceration. 
Sometimes  such  haemorrhage  may  be  fatal  though  the  disease  be  not  at  all  extensive, 
as  occurred  in  the  case  of  a  distinguished  member  of  our  profession. 

Ttomours  of  the  soft  palate  and  fauces  are  sometimes  met  with  of  a  non-malignant 
character,  and  independent  of  inflammation.  These  usually  consist  of,  1.  Fibro- 
cellular  tissue  ;  2.  Cysts ;  3.  Warty  growths  and  other  growths  of  a  non-malignant 
character,  occasionally  met  with  attached  to  the  soft  palate,  and  growing  apparently 
from  the  mucous  membrane. 

YoL.  II.  K  K 
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It  has  occurred  to  the  author  to  have  to  remove  such  growths  in  two  instances  in  joung 
women  ;  in  both  the  growths  commenced  without  being  noticed,  and  were  accidentally  dis- 
covered ;  they  were  readily  removed,  and  were  found  to  consist  of  simple  epithelial  structure. 

1.  The  small  fibro-cellular  tumours  usually  assume  a  pendulous  character.  They 
are  painless ;  usually  attached  to  the  free  border  or  upper  surface  of  the  soft  palate ; 
and  are  generally  only  detected  when  they  become  locally  inconvenient  by  dropping 
down  below  and  behind  the  root  of  the  tongue.  They  are  usually  somewhat  slow  in 
their  growth,  and  as  they  increase  in  size  become  more  pendulous,  often  supported  by 
quite  a  thin  pedicle.     They  can  be  readily  removed  with  scissors  and  forceps. 

2.  Cysts  of  these  parts  commonly  contain  thin  glairy  fluid,  generally  the  resiilt  of 
obstructed  muciparous  ducts.  They  are  readily  treated  by  a  simple  free  incision 
and  a  subsequent  application  of  solid  nitrate  of  silver,  or  a  drop  or  two  of  nitric  acid 
aj)plied  on  a  probe  to  the  interior  of  the  cyst. 

Sebaceous  cysts  are  occasionally  found  in  the  svibstance  of  the  soft  palate.  They 
may  be  recognised  by  their  yellowish  white  colour  showing  through  the  mucous 
membrane.  They  only  require  to  be  laid  open,  and  the  interior  of  the  cyst  touched 
for  a  day  or  two  with  a  probe  nipped  in  nitric  acid. 

The  author  was  consulted  some  few  years  ago  by  a  gentleman  who  had  a  tumour 
occupying  the  right  side  of  the  fauces ;  it  had  so  mvich  increased  in  size  since  its 
commencement  that  the  uvula  was  pushed  some  way  towards  the  left  tonsil.  The 
growth  was  about  the  size  of  a  small  orange,  was  lying  immediately  beneath  the  mucous 
membrane,  and  appeared  to  have  spi'ung  from  the  wall  of  the  \ipper  portion  of  the 
pharynx.  It  occupied  the  position  of  the  right  tonsil,  and  cpiite  filled  up  the 
opening  of  the  fauces  on  the  right  of  the  uvula,  while  in  front  it  pushed  forward  the 
soft  palate  on  that  side.  It  had  been  growing  some  four  years,  as  far  as  the  patient 
could  judge,  and  was  beginning  to  give  trouble  in  degliTtition.  It  was  somewhat 
elastic  to  the  touch,  and  the  mucous  membrane  was  freely  movable  over  it.  It  also 
appeared  fairly  movable  at  its  base.  It  had  been  pronounced  by  some  to  be  a  cyst, 
but  the  introduction  of  a  trochar  proved  its  solid  nature.  The  patient  consented  to 
its  removal,  which  was  efiected  without  much  difficulty.  A  free  incision  was  made 
through  the  mucous  covering,  which  was  readily  separated  from  the  tumour  by  passing 
the  finger  around  it.  And  thus  the  mass  was  isolated  from  its  suri-ounding  attachments 
with  the  exception  of  one  small  part  at  its  upper  and  outer  surface,  where  it  appeared 
more  firmly  attached  to  the  corresponding  wall  of  the  pharynx.  This  was,  how- 
ever, easily  cut  through  and  the  mass  removed.  It  turned  out  to  be  an  enchon- 
dromatous  tumour,  easily  breaking  up  into  pieces.  As  to  its  origin,  it  occurred  to 
tlie  author  that  possibly  it  might  have  originated  in  a  growth  from  the  inner  surface 
of  the  parotid  gland  which  had  made  its  way  through  some  of  the  muscular  fibres  of  the 
upper  constrictor  of  the  pharynx,  and  then  gi'adually  increased  till  it  attained  the 
size  when  removed.  There  was  no  recurrence  of  the  growth  when  the  patient  was 
seen  three  years  after  the  operation. 

Abscess  of  the  soft  palate  is  rare  ;  but  it  should  be  opened  as  soon  as  detected. 
It  generally  gives  no  subsequent  trouble. 

Congenital  Fissure  ;  ^  Cleft  Palate  ' ;  and  Defects  of  the  Palate  from 

Disease  or  Accident. 

The  occui-rence  of  congenital  fissure  of  the  palate  is  so  frequent ;  the  evils  which 
result  from  it  are  so  marked ;  and  the  life  of  an  infant  is  so  often  endangered  and  not 
unfrequently  cut  short  when  the  fissure  is  extensive,  that  a  consideration  of  the 
treatment  which  proposes  to  overcome  or  to  modify  the  defect  may  truly  be  said  to 
form  a  subject  worthy  of  notice  in  a  work  on  Practical  Surgery. 

The  investigation  of  the  early  development  of  the  mouth  explains  the  various 
degrees  of  extent  which,  congenital  fissure  of  the  palate  may  assume,  and  such  as  are 
constantly  found  to  exist  in  the  new-born  infant. 

To  Mr.  Goodsir  ^  the  profession  is  indebted  for  an  accurate  account  of  the  develop- 
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ment  of  the  mouth ;  and  although,  in  a  practical  work  of  this  character,  it  would  be 
intrusive  to  enter  very  fully  into  such  a  subject,  we  are  compelled  to  take  a  cursory 
view  of  the  changes  which  occur  in  the  upper  jaw  in  utero  in  order  to  appi'eciate  the 
causes  of  the  various  deformities  which  affect  it. 

In  a  foetus  of  about  the  sixth  week  examined  by  Mr.  Goodsir,  the  cavity  of  the 
mouth,  nares,  and  pharynx  formed  one  undivided  space ;  the  palate  was  entirely 
wanting  ;  the  outline  of  the  future  alveolar  ridge  was  evident.  With  the  particular 
description  of  this  latter  process  we  need  not  trouble  the  reader ;  but  from  the  inner 
margin  '  a  thin  semi-transparent  membranous  fold  passed  backwards  on  each  side, 
attached  externally  to  the  sides  of  the  capacious  bucco-pharyngeal  cavity,  bounded 
internally  by  a  free  edge,  opposed  to  its  fellow  of  the  opposite  side,  and  terminating 
posteriorly  on  the  lateral  walls  of  the  pharynx. 

'  These  folds  constituted  at  this  period  a  partial  division  of  the  large  common 
nasal,  buccal,  and  pharyngeal  cavity  into  a  superior  and  inferior  compartment. 

'  The  upper  wall  of  this  common  cavity  was  smooth  and  flat  posteriorly ;  but 
anteriorly  it  was  contracted,  and  terminated  in  a  longitudinal  bar  (the  future  septum 
nasi),  which  ran  forwards  to  be  attached  to  the  superior  surface  of  a  horse-shoe  lobe  ' 
(described)  at  the  median  line  (in  front)  and  to  the  other  parts  in  that  neighbourhood. 

'  Under  the  bar  a  deep  cavity  was  seen,  which  communicated  with  the  exterior 
of  the  face  by  two  small  foramina  (the  orifices  of  the  nostrils),  which  constituted  at 
this  period  the  whole  external  nasal  organ.' 

In  an  embryo  of  about  the  seventh  week,  next  examined,  '  the  cleft  had  slightly 
diminished,  but  was  still  of  sufficient  width  to  display  the  whole  of  the  undivided 
nasal  cavity.' 

In  an  embryo  of  the  second  month  '  the  cleft  of  the  palate  had  diminished, 
existing  only  as  a  small  angular  deficiency  in  the  pendulous  portion,  or  soft  palate.' 

In  an  embryo  of  the  tenth  week  the  anterior  portion  of  the  palate  '  had  thrown 
itself  into  folds;  and  there  was  an  indistinct  uvula.' 

The  uvula  '  was  well  marked  between  the  eleventh  and  twelfth  weeks.' 

If  an  examination  be  made  of  the  bones  of  the  palate  previous  to,  or  not  later 
than,  the  sixth  month  of  foetal  life,  in  addition  to  the  median  suture  between  the 
palate-pr-ocesses  of  the  superior  maxillary  bones,  a  distinct  oblique  suture  will  be 
observed,  which  starts  from  the  median  sutu.re  a  little  behind  the  alveolar  ridge, 
runs  outwards  and  forwards  through  the  latter,  and  terminates  on  its  anterior  aspect, 
at  tlie  point  siibsequently  mai-ked  by  the  interval  between  the  latei^al  incisors  and 
canine  teeth.  So  that  in  fact  the  under  or  palate-surface  of  the  superior  maxilla  is 
at  this  period  of  life  (third  to  fifth  month)  marked  by  this  suture,  as  if  the  bone  had 
been  at  an  earlier  period  divided  into  two  portions  :  one,  an  anteiior  small  '  inter- 
maxillary bone,'  or  '  os  incisivum,'  as  it  is  termed,  and  which  carries  the  incisor 
teeth ;  and  a  posterior,  the  larger  portion,  in  the  alveolar  process  of  which  are  de- 
veloped the  canine,  bicuspid,  and  molars.  This  suture  disappears,  under  healthy 
natural  development,  soon  after,  or  even  before,  birth. 

The  variations  met  with  in  the  deformities  of  the  palate  appear  to  be  distinctly 
due  to  an  aiTest  in  the  development,  already  described,  of  the  upper  jaw  and  soft 
palate — an  aiTest  which  occurs  from  some  unexplained  cause,  at  an  earlier  or  later 
period,  but  probably  within  the  first  twelve  weeks  of  foetal  life,  in  accordance  with 
the  extent  of  the  deformity.     The  variations  may  be  thus  classed  : — 

L  The  most  extensive;  a  double  cleft  of  the  alveolar  ridge ^  with  a  fissure  from 
each  cleft  running  backwards  and  inwards,  and  joining  together  immediately  behind 
the  intermaxillary  bone,  and  being  continuous  with  a  median  fissure  through  the 
entire  hard  and  soft  palate. 

2.  A  single  cleft  of  the  alveolar  ridge  on  one  side  or  the  other  of  the  median 
line,  running  back  into  an  entire  cleft  of  the  palate.^ 

^  This  may  he  taken  as  the  future  '  os  incisivum  '  or  iutermaxillary  bone. 
^  The  cleft  of  the  alveolus  under  such  circumstances  is  often  complete  throughout  on  each 
side  from  front  to  hack,  and  from  the  mouth  into  the  nostril. 

^  Instead  of  the  alveolar  ridge  being  cleft,  as  described,  in  this  variety,  there  may  be  only 
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3.  The  alveolar  ridge  entire ;  the  cleft  of  the  palate  commencing  immediately 
behind  it  and  complete  backwards. 

4.  The  cleft  running  as  far  forwards  as  the  middle  of  the  palate-processes  of  the 
superior  maxillte,  or  through  the  palate-bones  only. 

5.  Fissure  of  the  whole  of  the  soft  palate,  or  only  implicating  the  uvula. 
Between  the  extreme  of  one  and  the  other  every  variation  of  extent  may  occur. 

Fig.  122. — Complete  cleft  of  the  Palate  with  double  Hare-lip.     (From  a 
preparation  in  the  Museum  of  St.  George's  Hospital.) 


the  intermaxillary 
to  the  septum  nasi. 


a  the  intermaxillary  bone  ;  b,  the  septum  nasi ;  c,  the  tongne  ;  d,  the  cleft  into  the  nasal  cavitjf ;  e  e,  the 
separated  halves  of  the  upper  jaw. 

Occasionally,  but  rarely,  a  congenital  defect  is  met  with  in  the  median  line,  either 
as  a  circular  or  oblong  opening  :  in  front  and  behind  it  the  palate  is  closed.  These 
openings  most  frequently  occur  in  the  palate-bone ;  and  usually,  when  such  an 
opening  exists,  the  median  line  of  union  is  very  plainly  marked  on  the  under-surface 
of  the  soft  palate  and  the  uvula  by  a  distinct  straight  thin  cicatrix,  showing  the 
union  of  the  sides  of  the  soft  palate  comj)leted,  although  the  palate-bones,  in  con- 
sequence of  their  defective  development,  wei-e 
Fig.  123.— Double  Hare-lip,  showmg-  ^^^^^^^Iq  to  perfect  the  naso-oral  septum  in  their 
ermaxillary  bone  attacliea    .  t   ,  ■  i  n        i       ^ 

immediate  neighbourhood. 

It  will  be  observed  in  some  cases  that  the  gaps 
through  the  alveolar  ridge  are  excessive,  i.e.  com- 
plete from  mouth  to  nostril ;  while  in  other  cases 
they  are  but  partial.  When  excessive,  and  when 
the  fissure  is  complete  through  the  hard  and  soft 
palate,  the  intei'maxillary  bone,  or  'os  incisivum,' 
becomes  often  widely  separated  from  the  superior 
maxillae,  and  forms  a  nodule  more  or  less  round 
/rWrf'^^^'^'        ^-^i:  ^  -  (thie  horseshoe  lobe  of  foetal  life  already  described), 

which  is  supported-  by  and  attached  to  the  ante- 
rior inferior  termination  of  the  septum  nasi.  This  nodule  may  be  more  or  less 
prominent,  and  is  occasionally  so  much  so  that  it  appears  simply  to  be  stuck  on 
the  tip  of  the  nose.  Under  these  circumstances  it  is  but  little  covered  with  skin, 
which  is  merely  a  prolongation  from  the  integument  above,  and  unconnected  with 
the  integument  of  the  lip  on  either  side. 

a  notcb,  or  a  large  or  small  foramen  through   its  base.     The  cleft  has  been  partially  closed 
by  growth,  or  by  pressure  of  the  lip. 
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If  the  iiodnle  be  dissected  between  the  sixth  and  eighth  month  aftex'  birth,  in  it 
will  be  found  not  only  the  temporary  incisors,  bnt  also  the  germs  of  the  permanent 
ones ;  not  always  the  lateral,  but  invariably  those  of  the  central  incisors.  Occasion- 
ally those  of  the  lateral  will  be  found,  though  they  frequently  are  sacrificed  by  the 
freak  played  by  nature  in  permitting  these  gaps  to  occur.  ^  Whenever  a  single  fissure 
occurs  through  the  alveolus,  the  gap  will  not  be  found  in  the  median  line,  but,  as  a 
rule,  on  one  side.  We  cannot  satisfactorily  explain  this.  It  may  depend  on 
the  pecviliar  conformation  of  the  upper  jaw  and  its  early  develoj)ment.  We 
would  refer  those  interested  in  the  subject  to  the  further  consideration  of  Mr. 
Goodsir's  observations. 

It  is  rare  indeed  that  the  infant  born  with  extensive  cleft  palate  and  alveolus  has 
not  also  the  upper  lip  notched  or  fissured  opposite  to  the  defect  in  the  bone.  Usually, 
if  not  invariably,  when  the  cleft  of  the  alveolus  is  double,  the  cleft  of  the  lip  will 
correspond ;  when  single,  the  lip  is  usually  similarly  affected.  But  when  the  cleft 
of  the  alveolus  without  cleft  of  the  palate  occurs,  hare-lip  is  not  always  present. 

Fig.   124. — Fissure  of  the  Palate  in  the  median  line.     (From  a  preparation  in  the 
Museum  of  the  Royal  College  of  Surgeons.) 
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a  n,  the  tongue  divided  in  t-wo  in  order  to  espofe  the  cleft ;  hb,  the  larynx  similarl.y  divided  ;  cc,  the  two  halves  of  tlie 
upper  lip  and  jaw,  between  which  is  the  cleft  opening  freely  into  the  nasal  cavity,  the  intermaxillary  bone  being 
absent. 

In  complete  cleft  of  the  roof  the  attachment  or  disposition  of  the  septum  nasi 
varies  in  difierent  cases.  As  a  rule,  the  more  extensive  the  gap  the  greater  the 
deformity.  The  septum  will  often  be  seen,  in  complete  cleft  of  the  palate,  to  be  con- 
tinuous by  its  lower  border  with  the  margin  of  one  or  other  of  the  edges  of  the  cleft; 
in  which  case  one  of  the  nasal  cavities  is  so  far  shut  ofi"  from  the  mouth,  while  the 
other  is  open  to  it.  In  other  instances  the  septum  clips  down  between  the  nasal 
fossse  almost  as  low  as  the  edges  of  the  fissure,  and  terminates  in  a  free  defined 
border,  unconnected  with  the  superior  maxillae ;  or  it  will  be  sometimes  seen  bent  or 

^  When  this  nodule  is  very  prominent,  and  appears  likely  to  interfere  with  the  success  of 
an  operation  for  the  closure  of  hare-lip,  we  would  strongly  urge  the  iniportance  of  depressing 
it  forcibly  rather  than  removing  any  portion  or  the  whole  of  it.  It  may  he  forcibly  broken 
and  depressed,  and  made  to  fit  in  the  gap  between  the  superior  maxillse,  where  it  will  almost 
invariably  become  firmly  fixed,  and  subsequently  have  shooting  out  from  it  some  or  all  of  the 
incisors.  If  these  be  defective,  the  surface  of  the  hone  forms  an  excellent  rest  for  a  plate  to 
carry  artificial  teeth.  If  the  os  incisivum  he  removed,  the  superior  masillee  are  certain  to  he 
more  or  less  drawn  together  by  the  action  of  the  tipper  lip,  the  latter  becomes  much  flattened, 
the  upper  portion  of  the  mouth  much  narrowed,  and  the  gap  in  the  alveolar  ridge  never 
entii-ely  closed. 
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folded  on  itself,  its  edge  turned  up  to  one  side,  with  one  of  its  lateral  surfaces  facinfr 
downwards. 

These  different  conditions  of  the  septum  have  no  practical  bearing  on  the  sub- 
sequent treatment  of  the  case.  Rokitansky  alludes  to  fissures  of  the  palate  caused 
by  the  absence  of  the  os  incisivum,  and  attended  by  fissure  of  the  tipper  lip  in  the 
'median  line  ; '  but  he  does  not  state  that  he  had  met  with  an  example  of  this  rare 
deformity.  Sir  Wm.  Fergusson,^  in  alluding  to  the  occurrence  of  cleft  in  the  lip, 
says  :  '  Doubtless  it  has  been  named  hare-lip  from  a  certain  resemblance  to  the  fissure 
in  the  upper  lip  of  the  hare ;  but  in  the  human  subject  it  differs  in  this  peculiar 
feature,  that  it  never  is  in  the  mesial  line,  as  it  always  is  in  the  hare.' 

Roldtansky  only  alludes  to  the  occurrence  of  the  fissure  in  the  median  line,  but  gives  no 
details  of  any  peculiarities  which  might  he  supposed  to  accompany  such  a  defect.  Sir  W. 
Fergusson  had  apparently  not  met  with  a  case  ;  and  the  deformity  is  no  doubt  most  rare. 
But  a  specimen  such  as  RokitansJry  refers  to — the  result  of  absence  of  the  os  incisivum  and 
fissure  in  the  median  line  of  the  upper  lip — may  be  seen  in  the  Museum  of  the  Royal  College 
of  Surgeons  in  London.  In  this  preparation  (of  Avhich  no  history  is  recorded)  the  fissure  of 
the  upper  lip  is  in  the  mesial  line,  the  result  of  a  great  gap,  as  if  a  large  portion  of  the  middle 
of  the  lip  were  destroyed ;  the  os  incisivum  is  altogether  deficient,  no  vestige  of  it  being 
present ;  and  the  cleft  of  the  hard  and  soft  palate  is  complete. 

But  there  is  this  additional  interesting  feature  in  this  remarkable  specimen  ;  the  anteriur 
nasal  apertures  are  wanting.  The  explanation  of  this  latter  defect  appears  to  he  simple.  The 
OS  iucisivum  being  absent,  the  septum  nasi  has  nothing  to  attach  itself  to  in  front  and 
below.  The  anterior  orifices  of  the  nostrils  are  therefore  defective  ;  the  apex  of  the  nose  does 
not  project;  the  alfe  are  flattened;  and  as  the  entire  floor  of  the  uares  is  deficient,  and  the 
anterior  lower  portion  of  the  septum  terminates  by  a  free  edge,  the  would-be  anterior  orifices 
of  the  nostrils  are  merged  in  tlie  median  gap  of  the  lip,  alveolar  ridge,  and  mouth.  Probably 
the  child  was  still-born,  or  died  soon  after  birth. 

We  do  not  attempt  to  enter  into  an  explanation  of  the  causes  of  cleft  palate. 
Observation  has  not  thrown  any  light  on  what  may  reasonably  be  considered  merely 
an  arrest  of  development  at  some  period  of  foetal  life  prior  to  the  fourth  month.  Thus 
much,  however,  we  may  state,  that  in  the  isolation  of  the  os  incisivum  from  the 
superior  maxillag  we  find  an  approach  to  a  somewhat  similar  arrangement  in  the 
teeth  of  the  upper  jaws  of  certain  animals,  in  whom  the  incisors  are  separated  by  a 
distinct  interval  or  gap  from  the  bicuspid  or  lateral  teeth. 

Cleft  palate  and  cleft  lip  are  frequently  found  to  affect  more  than  one  member  in 
a  family ;  but  we  cannot  state  that  congenital  cleft  of  the  mouth  or  lip  is  a  common 
occurrence,  as  a  result  of  hereditary  transmission.  It  is  rare  to  observe  both  the 
parent  and  offspring  affected  on  either  side,  although  brothers  and  sisters  of  the  same 
family  constantly  present  different  conditions  of  the  deformity.^ 

Practically,  the  more  extensive  the  cleft  in  the  palate,  the  more  upright  will  be 
the  surfaces  forming  the  sides  of  the  gap.  Usually  the  cleft  in  the  palate  is  narrower 
in  front,  and  widens  towards  the  velum.  But  much  variety  will  be  found  if  a  large 
number  of  cases  are  compared  with  each  other.  In  some  the  gap  is  wide ;  in  others, 
though  complete  from  alveolus  to  uvula,  the  gap  will  be  narrow.  When  the  cleft  is 
only  partial,  the  less  it  encroaches  upon  the  hard  palate,  the  more  natui-al  will  be  the 
arch  of  the  roof  in  front ;  and  the  sides  of  the  partial  cleft  will  also  somewhat  partake 
of  the  natural  curve  of  the  arch  rather  than  run  upwards,  as  is  almost  always  the  case 
when  the  cleft  is  considerable,  or  extends  entirely  through  the  palate  and  alveolus. 
When  restricted  to  a  small  portion  of  the  palate-bone  and  the  soft  palate,  it  by  no 
means  follows  that  the  cleft  is  equally  nari-ow  in  proportion  ;  on  the  contrary,  it  will 
be  frequently  found  that  these  partial  clefts  are  very  broad ;  so  much  so  in  some 
instances  that  the  palate  processes  of  the  palate-bones  and  the  sides  of  the  bifid  soft 

^  Ilokitansky,  Pathological  Anatomy,  vol.  ii.  p.  .3.  '^  Practical  Surgery,  p.  584. 

^  How  fiir  civilisation  or  crowded  populations  may  influence  congenital  deficiencies  in  the 
human  subject  is  a  question  to  be  hereafter  worked  out ;  but  it  is  a  curious  fact  that  most 
of  the  young  of  the  lions  caged  in  the  Zoological  Gardens  of  London  are  born  with  defective 
palates,  and  consequently  die  soon  after  birth.  As  far  as  our  limited  means  have  enabled  us 
to  ascertain,  it  appears  that  it  is  not  usual  for  the  lion  family,  in  a  state  of  confinement,  to 
have  their  young  similarly  aSected,  but  that  this  congenital  defect  is  restricted  to  the  lions 
kept  in  the  Regent's  Park,  as  if  some  local  influence  were  instrumental  to  this  end. 


CLEFT   PALATE.  503 

palate  appear  to  be  almost  wanting.  These  partial  clefts  in  some  few  instances  are 
so  broad  that  operative  interference  is  imadvisable,  as  there  would  not  be,  even  of  the 
soft  palate,  sufficient  tissue  to  allow  of  the  edges  meeting,  or  being  approximated 
without  undue  tension. 

The  primary  effects  of  cleft  palate,  when  extensive,  are  sufficient  to  create  much 
necessary  alarm  for  the  safety  of  the  infant's  life.  If  hare-lip  exist,  with  double  or 
single  cleft  of  the  alveolus,  and  a  broad  cleft  of  the  roof,  unless  the  infant  be  su.pplied 
plentifully  with  its  mother's  milk  from  the  first,  it  will  probably  soon  sink  from 
exhaustion.  It  is  very  difficult  in.  such  cases  to  introduce  a  sufficient  quantity  of 
milk  into  the  stomach,  to  insure  an  amount  of  nutrition  equal  to  the  maintenance  of 
life.  The  mother's  milk  is  the  only  food  that  should  be  given  for  the  first  six  or  eight 
weeks.  In  all  cases  of  cleft  palate,  the  infant  is  unable  to  suck  the  nipple  ;  for  as 
the  naso-buccal  septum  is  wanting,  the  child  cannot  create  with  its  tongue  a  vacuum 
in  the  mouth,  and  is  therefore  unable  to  draw  milk  from  the  ducts  of  the  mammary 
gland.  There  is  no  alternative  but  to  hand-feed  such  an  infant.  It  will  be  found 
most  convenient  to  place  the  infant  in  the  upright  posture  while  it  is  fed  ;  this  posi- 
tion allows  the  fluid  nourishment  to  flow  backwards  and  downwards  into  the  pharynx, 
instea  1  of  running  into  the  nares  and  out  of  the  nasal  apertures,  as  occurs  when  the 
child  is  fed  lying  on  its  back. 

After  a  few  weeks  of  this  careful  nursing,  the  child  will  begin  to  take  its  food 
with  greater  facility  ;  and  as  it  grows  older,  with  a  freedom  which  is  somewhat  sur- 
prising when  the  amount  of  defect  in  the  palate  is  considered.  But  as  these  children 
have  often  a  very  great  struggle  for  life  in  the  earlier  weeks,  we  repeat  that  breast- 
tiiilk  shoidd  he  alone  given.  The  milk  should  be  drawn  from  the  mother  or  nurse, 
and  given  with  a  bottle,  to  which  a  smooth  flat  ivory  pipe  is  attached ;  its  orifice 
should  be  small ;  and  the  flow  of  the  milk  through  it  so  managed  that  suction  is  not 
requisite,  but  at  the  same  time  the  current  be  gentle,  and  easily  regulated  by  the 
inclination  of  the  bottle  in  the  nurse's  hand  ;  or  a  small  piece  of  sponge  dipped  in  the 
milk  and  then  jjlaced  in  the  mouth  will  often  be  found  to  answer  equally  well,  but 
of  course  the  process  requires  to  be  repeated  as  often  as  the  milk  is  sucked  out  of  the 
sponge ;  great  care  is  requisite  and  judgment  necessary  in  supplying  sufficient 
nourishment  to  the  infant,  and  for  this  purpose  an  experienced  nurse  is  most  desirable. 
So  much  as  regards  the  early  nursing  of  a  child  born  with  cleft  palate.  The  question 
now  to  be  considered  is,  the  surgical  intei"ference  by  which  the  condition  of  the  mouth 
may  be  improved,  and  at  what  age  such  treatment  may  be  safely  and  successfully 
adopted.  In  the  first  edition  of  this  woi-k,  we  stated  our  opinion  that  it  was  not 
desirable  to  attempt  to  close  the  fissure  of  the  palate,  by  operation,  during  infancy, 
and  that  such  treatment  were  better  deferred  to  a  later  period,  when  the  patient  was 
old  enough  to  judge  for  himself  whether  he  would  prefer  to  wear  an  artificial  palate 
for  life  or  have  the  fissure  permanently  closed,  and  was  moreover  of  an  age  to  submit 
to  an  operation  without  the  aid  of  chloroform. 

Since  that  time,  however,  the  experience  of  others,  as  well  as  our  own,  has  induced 
us  to  materially  alter  our  opinions  and  practice  in  this  respect. 

Mr.  Thomas  Smith,  of  St.  Bartholomew's  Hospital,^  was,  we  believe,  the  first  to 
introduce  the  use  of  chloroform  in  operations  on  the  palate  in  children  •  under  its 
administration  clefts  of  the  palate  may  be  readily  and  successfully  operated  on  in 
childhood  at  a  very  early  age.  Prior  to  the  publication  of  his  observations,  other  sur- 
geons had  succeeded  in  closing  such  clefts  in  young  children ;  ^  but  Mr.  Smith,  in 
addition  to  the  information  given  to  the  profession,  that  chloroform  can  be  satisfac- 
torily employed  in  such  operations  with  considerable  advantage  to  the  surgeon,  has 
also  aided  still  further  to  perfect  the  steps  of  the  operation,  and  render  it  one  of  com- 
parative ease  and  simplicity,  by  the  introduction  of  his  ingenious  gag  for  keeping  the 
jaws  asunder  while  an  operation  is  being  proceeded  with. 

^   Trans.  Med.-Chir.  Soc.  vol.  li.  p.  79. 

^  In  one  case  operated  on  by  M.  Billroth  of  Ziirich,  a  cleft  extending  from  the  lip  to  the 
uvula  was  closed  by  successive  operations  before  the  age  of  twelve  months.  See  Billroth,  in 
Langenbeck's  Archiv,  vol.  i.  p.  657. 
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The  real  object  of  the  operation  of  closing  the  cleft  in  the  palate  is  to  enable  the 
patient  to  articulate  hereafter  plainly  and  intelligibly — not  to  enable  the  child  to 
take  food.  An  infant  with  extensive  cleft,  when  first  born,  has  often  some  difficulty 
in  taking  sufficient  to  satisfy  its  wants,  or  to  nourish  it,  as  it  would  be  nourished  were 
its  palate  perfect ;  but  usually  this  difficulty  is  overcome  in  a  few  days,  and  if  proper 
care  be  taken  the  infant  usually  thrives.  An  operation  at  this  period  is  therefore  not 
requisite,  nor  is  it  desirable  :  the  loss  of  blood  the  infant  would  sustain  in  such  an 
operation  would  be  attended  by  great  risk  to  life ;  the  tumefaction  and  tenderness 
of  the  mouth  subsequent  to  the  operation  would  be  sufficient  to  interfere  greatly  with 
its  taking  a  proper  amount  of  nourishment ;  and  both  the  loss  of  blood  and  the  insuf- 
ficient quantity  of  food  might  materially  interfere  with  the  union  of  the  flaps,  even  sup- 
posing the  infant  survived  under  such  circumstances.  A  very  slight  loss  of  blood  may 
prove  fatal  in  the  very  young,  especially  in  one  of  a  puny  delicate  nature,  such  as  chil- 
dren with  cleft  palates  often  are  ;  but  the  loss  of  blood  in  an  operation  for  cleft  palate 
is  often  severe,  more  especially  when  the  hard  palate  is  dealt  with  :  gi-eat  risk  would 
therefore  be  run  by  early  resort  to  this  oj)eration,  and  fatal  results  would  inevitably 
occur  in  many  cases. 

Dr.  Ehrman,'  in  a  very  interesting  and  complete  memoir  on  the  subject  of  cleft 
palate,  mentions  the  death  of  four  cases,  in  infants  in  whom  the  operation  on  the  hard 
and  soft  palate  had  been  attempted — one  of  four  days  old,  one  of  five  days,  and  two  of 
two  months  each.  As  a  child  does  not  commence  to  articulate,  as  a  rule,  before  twelve 
months  old,  nor  to  pronounce  many  words  before  two  years  of  age,  there  is  no  impera- 
tive haste  for  the  adoption  of  the  operation  before  that  age,  nor  is  there  any  advantage 
to  be  gained  by  its  earlier  completion.  The  reasons  are  strongagainst  its  jDerformance 
prior  to  this  period  of  life ;  some  few  months  later  the  child  is  in  a  much  more 
favourable  condition  to  undergo  the  operation,  and  less  liable  to  succumb  from  the 
efiects  of  loss  of  blood.  Under  all  these  circumstances  it  is  safer,  and  ultimately  equally 
efficacious  for  the  improvement  of  the  articulation,  to  defer  all  operative  interference 
until  the  child  is  two  or  three  years  of  age.  With  the  use  of  the  gag  and  the  administra- 
tion of  chloroform,  the  operation  may  then  be  undertaken  without  hesitation,  can  be 
readily  performed,  and  in  a  large  majority  of  cases  will  be  successful. 

As  the  most  simple  form  of  cleft  is  that  confined  to  the  velum  or  soft  portion,  we 
propose  to  consider,  first,  the  method  to  be  adopted  to  close  it,  irrespective  of  any  ex- 
tension of  the  fissure  into  the  hard  palate. 

Should  the  uvula  alone  be  bifid,  very  little  is  requisite  to  secure  union  of  its 
opposed  edges ;  and  indeed,  if  the  voice  be  not  aiTected,  nor  the  cleft  detected  by  any 
peculiarity  in  the  articulation,  it  is  better  not  to  meddle  with  the  fissure.  Cleft  of 
the  uvula,  however,  does  usually  affect  articulation.  The  sui'geon  need  have  no 
hesitation  in  undertaking  the  opei'ation.  The  opposed  edges  of  the  bifid  uvula  should 
be  pared,  care  being  taken  to  carry  the  incisions  on  either  side  a  little  way  into  the 
soft  substance  above,  so  that  they  meet  in  the  median  line  in  front  of  the  commence- 
ment of  the  cleft  ;  care  must  also  be  taken  that  the  mucous  membrane  at  the  edges 
is  sufficiently  removed  to  eusure  two  raw  surfaces  being  adapted  to  each  other.  The 
surgeon  should  first  seize  one  point  of  the  bifid  uvula  with  a  pair  of  long  spring  forceps, 
and  draw  it  forwards,  transfix  it  near  its  inner  border  with  a  narrow  sharp  knife  on 
a  long  handle,  and  freely  cut  upwards  and  downwards,  in  order  to  remove  the  mucous 
membrane  along  the  whole  of  its  inner  margin.  A  similar  proceeding  on  the  opposite 
side  completes  the  use  of  the  knife.  Two  or  three  sutures  of  horsehair  or  fine  silk  will 
be  sufficient  to  approximate  the  edges  and  keep  them  in  place. 

Whether  the  fissure  implicates  merely  the  uvula,  whether  it  be  confined  to  the 
whole  extent  of  the  soft  palate,  or  whether  it  affects  the  whole  of  the  hard  and  soft 
it  is  best,  on  the  part  of  the  operator,  to  commence  by  paring  the  edges  of  the  cleft  in 
its  entire  extent  before  proceeding  to  any  other  step  necessary  in  the  completion  of 
the  operation.  Great  cai'e  is  requisite  to  free  the  edges  sufficiently  of  mucous  mem- 
brane ;  it  is  better  to  remove  a  little  more  than  necessary  rather  than  an  insufficient 
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CLEFT   PALATE.  505 

surface.  The  success  of  an  operation  will  not  be  interfered  with  by  attention  to  this 
precaution,  whereas  the  result  will  surely  be  to  some  extent  unsatisfectory  if  the  latter 
condition  obtains. 

In  the  most  extensive  fissures,  if  the  edges  are  pared  before  the  parts  are  disturbed, 
the  operator  is  enabled  to  appreciate  bow  far  he  may  have  succeeded  in  sufficiently 
exposing  the  edges ;  the  bleeding  is  but  trifling,  and,  as  soon  as  it  ceases,  the  cut  sur- 
faces can  be  cleansed  with  a  sponge,  and  careful  examination  made  in  order  to  ascer- 
tain if  more  or  less  of  the  mucous  edge  should  be  removed.  If  the  edges  be  not  pared 
until  after  the  soft  tissues  have  been  separated  from  the  bone,  it  is  much  more  diffi- 
cult to  ascertain  whether  sufficient  mucous  surface  has  been  removed  to  ensure  two 
perfectly  raw  edges  being  brought  together ;  a  very  small  patch  of  mucous  membrane 
intervening  between  the  edges  of  the  flaps  will,  to  the  extent  of  its  surface,  or  pei'haps 
even  to  a  greater  extent,  interfere  with  union  of  the  most  accurately  adapted  edges  of 
a  fissure  by  sutures. 

When  a  cleft  extends  forwards  through  the  whole  of  the  velum,  or  even  to  a 
slight  extent  into  the  palate-bones,  the  operation  is  rather  more  complicated  than 
that  above  described;  and,  though  not  beset  with  difficulties,  requires  a  careful 
examination  into  the  anatomy  of  the  soft  palate,  and  some  little  familiarity  with  the 
operation,  before  the  surgeon  can  be  confident  of  obtaining  that  success  which 
should  usually  follow  attempts  to  close  a  cleft  palate  by  sui'gical  interference. 

If  a  fissure  of  the  soft  palate  be  carefully  examined,  and  with  the  mouth  open  the 
patient  make  an  attempt  to  swallow,  the  action  of  the  muscles  of  the  pharynx  and 
tongue  is  such  that  the  edges  of  the  fissui'es  are  approximated  by  the  action  of  the 
superior  constrictors ;  the  extremities  of  the  bifid  uvula  touch,  and  often  the  gap  is 
for  an  instant  closed  to  one-third  or  one-half  of  its  extent ;  but  immediately  after- 
wards the  sections  of  the  soft  palate  are  drawn  back  to  the  walls  of  the  fauces ;  and 
often  the  whole  of  the  soft  palate  itself  is  so  closely  contracted  into  the  side  of  the 
fauces,  that  a  superficial  observer  might  conclude,  in  some  instances,  that  no  soft 
palate  existed.  This  latter  effect  is  the  result  of  the  combined  actions  of  the  levator 
and  tensor  palati  muscles  contracting  towards  their  attached  extremities,  and  thus 
drawing  up  the  sections  of  the  velum.  So  that  every  attempt  to  bring  the  edges  of 
the  fissure  together  would  be  opposed  by  these  muscles  on  either  side  pulling  away 
from  the  median  line,  and  consequently  drawing  directly  from  the  line  at  which  the 
edges  of  the  fissure  should  meet  to  ensure  union. 

That  the  edges  of  a  wound  should  meet  without  any  traction  on  its  margin  by 
sutures  is  a  fundamental  rule  which  applies  generally  to  all  plastic  operations ;  but 
especially  is  it  absolute  in  any  operation  to  close  a  fissure  of  the  palate,  whether  in  the 
hard  or  soft  portion. 

Union  by  first  intention  is  equally  essential  to  the  success  of  an  operation.  If  the 
approximated  edges  of  the  fissure  do  not  unite  at  once  after  being  brought  together 
and  there  retained  by  sutures,  the  operation  will  fail  for  the  time.  No  benefit  or 
obliteration  of  the  cleft  will  be  gained  by  the  process  of  healing  by  granulation.  It 
is  therefore  most  impoi-tant  that  the  condition  of  the  patient  should  be  that  of  perfect 
health.  Nor  can  a  surgeon  be  too  careful  in  satisfying  himself  on  this  point  before 
he  decides  the  day  for  the  operation.  A  loaded  tongue,  a  catarrh,  or  a  pustule  on  the 
skin — if  any  one  of  these  be  present  it  indicates,  as  a  rule,  a  condition  sure  to  spoil 
the  best  effects  of  the  most  skilful  operator.  In  fact,  conditions  trivial  in  themselves, 
and  perhaps  of  but  little  import  in  the  balance  which  would  influence  other  operations, 
should,  in  cases  of  cleft  palate,  be  decisive  against  operative  interference  until  a  clean 
bill  of  health  can  be  written  for  the  patient. 

The  particulars  of  the  following  case  illustrate  the  impoi'tance  of  such  precautions. 
The  author  operated  for  fissure  of  the  soft  palate  in  a  girl  ten  years  of  age,  and  appar- 
ently in  perfect  health.  The  operation  was  most  satisfactory  in  its  immediate  results ; 
the  gap  being  entirely  closed.  The  parts  looked  perfectly  united  on  the  second  day. 
On  the  third  day  the  little  patient  showed  symptoms  of  scarlet  fever,  and  in  a  few 
days  after  the  line  of  union  had  entirely  given  way.  The  parents  had  brought  this 
child  from  the  country  a  few  days  previous  to  the  operation,  but  had  left  another  at 
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home  i-ecovering  from  the  effects  of  scarlet  fever,  and  of  these  circumstances  not  a 
word  was  mentioned  until  after  the  appearance  of  the  eruption  subsequent  to  the 
operation. 

In  an  operation  requisite  to  close  the  soft  palate,  the  division  of  its  muscles  is, 
in  one  way  or  another,  absolutely  necessary,  to  allow,  1st,  the  edges  of  the  cleft  to  be 
brought  easily  together,  2nd,  to  enable  them  to  be  kept  in  apposition  without  any 
strain  on  the  sutures.  This  latter  condition  is  essential  to  secure  union  and  secure 
success. 

The  late  Sir  W.  Fergusson  was  the  first  to  propose  and  practise  this  division  of 
the  muscles  of  the  soft  joalate  before  attempting  to  bring  together  the  pared  edges  of 
a  cleft.*  Prior  to  the  adoption  of  this  method  of  operating,  attempts  to  close  a  cleft 
in  the  soft  palate  had  been  attended  by  little,  if  any,  success  ;  and  but  very  few  sur- 
geons ventured  to  undertake  this  operation.  The  action  of  the  undivided  muscles  of 
the  soft  palate  frustrated  the  most  skilful  attempts  to  overcome  this  deformity.  The 
author  may  state  that,  when  he  commenced  to  deal  with  this  class  of  cases,  he  had 
never  seen  such  an  operation  as  an  attempt  to  close  the  cleft  undei'taken  in  St.  George's 
Hospital.  Very  great  credit  is  therefore  due  to  Fergusson  for  having  seized  on 
the  causes  of  difficulty  and  obstruction  which  rendered  futile  all  previous  attempts 
to  remedy  the  deformity  of  a  fissured  palate,  and  for  establishing  the  simple  rule 
by  which  it  could  be  successfully  and  effectually  remedied.  His  work,  indeed,  in 
this  I'espect  was  not  only  the  foundation  of  the  success  of  this  operation,  but  of 
the  subsequent  improvements  which  have  gradually  followed,  and  rendered  this  once 
formidable  and  often  unsuccessful  undertaking  a  matter  as  simple  as  it  is  generally 
satisfactory. 

The  name  of  William  Fergusson  must  ever  be  associated  with  this  first  grand 
improvement  in  the  operation  of  '  staphyloraphy  ' ;  he  hit  accurately  the  exact  diffi- 
culty after  careful  obseiwation  and  dissection,  and  applied  the  result  of  his  investiga- 
tions with  dexterous  skill  and  success  to  the  realisation  of  a  most  valuable  and  prac- 
tical result.  The  author  considers  it  only  a  duty  to  speak  thus  of  one  who  did  much 
for  the  advancement  of  operative  surgery,  and  whose  kindly  nature  attached  him  to 
all  who  had  the  privilege  of  his  friendship.  Fergusson's  method  was  to  divide  these 
muscles  with  a  knife  bent  at  a  right  angle.  This  shaped  knife  enabled  him  to  cut  on 
the  posterior  surface  of  each  flap  of  the  bifid  palate,  and  so  divide  the  muscles  from 
behind.  A  more  simple  and  equally  satisfactoiy  method  of  securing  the  division  of 
these  muscles  was  subsequently  recommended  and  practised  by  the  author.  He 
found  that  the  levator  muscle  could  be  x-eadily  divided  by  cutting  through  the  soft 
palate  at  each  side,  and  moreover  that  the  lateral  incisions  requisite  for  this  purpose 
assisted  in  lessening  tension  when  the  sutui-es  had  been  secured. 

In  order  thus  to  effect  the  division  of  the  muscles  alluded  to,  the  point  of  the 
uA'ula  should  be  caught  in  the  long  spring  forceps  usually  employed  in  operations  for 
cleft  palate,  and  drawn  gently  forwards  and  somewhat  to  the  opposite  side.  A  thin, 
narrow,  sharp-pointed  knife  fixed  in  a  long  handle  is  then  to  be  introduced  into  the  soft 
palate  close  to  the  hamular  process,  a  little  in  front  and  to  its  inner  side.  This  process 
can  be  distinctly  felt  in  the  substance  of  the  soft  palate,  internal  and  very  little  posterior 
to  the  last  molar  tooth.  Punning  the  knife  upwards  and  backwards  and  somewliat 
inwards,  the  point  should  at  last  be  seen  in  the  gap,  ha\'ing  been  passed  through  the 
entire  thickness  of  the  soft  palate,  and  having  cut,  if  not  wliolly,  at  any  rate  partially, 
through  the  tendon  of  the  tensor  palati ;  the  blade  of  the  knife  should  now  lie  above 
most  of  the  fibres  of  the  levator.  If  the  handle  of  the  knife  be  next  raised,  the  point 
will  become  depressed,  and  if  the  blade  be  then  drawn  forward,  while  at  the  same 
time  it  is  made  to  cut  downwards,  it  will  travel  through  a  considerable  section  of  a 
circle  on  the  posterior  surface  of  the  palate,  and  ensure  the  division  of  the  greater 
portion  of  the  levator  palati.  As  the  knife-blade  travels  downwards,  the  tension  of 
the  palate  gives  way,  and  often  the  division  of  the  muscle  may  be  felt  to  be  suddenly 
effected.  Provided  the  muscles  be  sufficiently  divided  on  each  side,  as  soon  as  the 
knife  is  withdrawn  it  will  be  found  that  all  movements  of  the  palate  have  ceased — it 
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has  become  pendulous  and  flaccid.  Should,  however,  any  resistance  or  action  of  the 
muscles  be  still  observed  if  touched  or  pulled  by  forceps,  the  knife  should  be  again 
introduced  and  the  fibres  a  little  more  freely  divided  in  a  downward  direction. 

So  far  we  have  only  referred  to  the  treatment  of  fissure  confined  to  the  soft 
palate,  but  implicating  it  in  its  entire  extent.  It  will  be  frequently  observed,  how- 
ever, in  some  of  the  latter  cases  that  there  is  difficulty  in  drawing  the  edges  of  th<? 
fissure  perfectly  together  at  the  anterior  extremity — viz.  where  the  soft  joins  the 
hard  palate.  Here  the  mucous  surface  of  the  bone,  as  well  as  the  substance  of 
the  soft  palate,  is  sometimes  very  thin,  and  perhaps  the  fissure  extends  forwards  to 
implicate  just  in  the  slightest  degree  the  postei-ior  edge  of  the  palate-bones. 

Whenever  this  condition  is  met  with,  when  any  difficulty  arises  in  satisfactorily 
approximating  the  edges  at  this  part,  it  is  best  to  separate  the  soft  tissues  of  the  hard 
palate  from  the  bone.  First,  perhaps,  it  may  be  requisite  to  extend  the  lateral  inci- 
sion somewhat  forwards ;  then  the  soft  tissues  must  be  separated  by  commencing  at 
the  lateral  incision  and  working  inwards  towards  the  fissure,  and  until  this  edge  is 
reached.  This  can  be  best  done  by  a  slightly  curved  steel  instrument  with  a  some- 
what blunt-ended  blade  fixed  to  a  handle,  and  known  as  the  sepai-ator. 

The  soft  tissues  being  liberated  between  the  lateral  incision  and  fissure,  a  pair  of 
curved  scissors  should  be  introduced  through  the  lateral  opening,  and  the  attach- 
ments of  the  soft  palate  to  the  posterior  edge  of  the  palate-bone  between  the  inci  - 
sion  and  cleft  entirely  freed  on  each  side. 

The  fiaps  being  perfectly  flaccid,  and  their  edges  having  been  previously  carefully 
and  suflicientl  y  pared,  the  approximation  and  pei-f ect  adaptation  of  the  latter  to  each  other 
must  now  be  completed  by  the  introduction  and  security  of  sutures.  Very  fine  silk 
or  thread  or  horsehair,  according  to  the  fancy  of  the  operator,  is  preferable  to  silver- 
wu'e  sutures  in  cases  in  which  the  soft  palate  is  concerned.  For  the  inti'oduction  of  the 
suture  it  is  best  to  use  a  needle  bent  at  a  right  angle  about  an  inch  from  its  pointed 
extremity,  and  fixed  to  a  long  handle.  This  shaped  needle  can  be  passed  very  readily 
from  one  thi'ough  to  the  other  flap,  and  made  to  peneti-ate  the  latter  at  any  point 
desirable,  and  the  suture  carried  right  across  from  one  flap  to  the  other  without 
any  change  or  stop. 

When  about  to  pass  the  first  suture  the  sui^geon  should  steady  the  flap  by  .securing 
the  end  of  the  uvula  with  the  long  forceps ;  then,  with  slight  traction,  he  can  render 
the  flap  somewhat  tense,  and  thus  more  readily  secure  the  passage  of  the  needle. 

The  needle  having  been  made  to  perforate  both  flaps,  and  its  point  being  now 
clear  in  front,  the  loop  of  the  suture  is  to  be  secured  by  forceps  or  hook,  or  caught  up 
by  an  instrument  used  especially  for  this  purpose,  and  which  consists  of  a  narrow 
blunt  .blade,  notched  sufficiently  deeply  at  one  edge  near  its  end  to  enable  it  to  catch 
the  suture  in  the  notch  as  the  instrument  is  drawn  over  it.  One  end  of  the  ligature 
being  thus  secured  on  one  side,  the  needle  is  to  be  withdrawn  from  the  flaps, 
carrying  with  it  the  other  end  of  the  suture.  As  soon  as  the  needle  itself  has  been 
disengaged  from  the  latter  the  two  ends  should  be  loosely  looped  together,  and  then 
given  over  to  the  hand  of  an  assistant  to  hold  outside  the  mouth. 

The  requisite  number  of  sutures  having  been  introduced  and  similarly  treated, 
the  surgeon  should  commence  to  tie  each  separately,  from  below  upwards — ^^carefully, 
so  as  to  adapt  the  edges  evenly  to  each  other,  and  not  too  tightly,  that  something  be 
allowed  for  subsequent  swelling  of  the  soft  tissues.  If  the  sutures  be  tightly  drawn, 
they  will  most  certainly  cut  themselves  out  by  producing  ulceration  of  the  part  on 
which  they  press. 

A  slip  knot,  to  bring  the  edges  together,  and  a  second  knot  over  that,  are  suflS- 
cient  to  secure  each  siiture,  and  maintain  apposition  until  union  is  safe.  The  ends  ot 
the  sutures  should  not  be  cut  off^  very  close  to  the  knots,  for  if  of  hair  they  are  apt 
to  slip,  or  if  of  silk  or  thread,  when  thoroughly  sodden  with  saliva  the  knots  are 
almost  certain  to  become  loosened,  or  even  to  become  untied  in  a  very  short  time, 
and  much  too  soon  for  safety. 

Great  care  is  requisite  to  free  the  edges  sufficiently  of  their  mucous  covering ;  it 
is  better  to  remove  a  little  moi-e  than  necessary  than  an  insufficient  quantity,  for  the 
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success  of  the  opei'ation  is  not  interfered  with  in  the  former  case,  whereas  the  opera- 
tion will  most  certainly  fail  to  some  extent  in  the  latter  condition. 

Mr.  T.  Smith's  method  of  operating  is,  first,  to  pare  the  edges  of  the  fissure  from 
below  upwards,  then  to  pass  the  sutures,  and  lastly,  '  to  draw  up  the  palate  with  all 
the  sutures  in  one  hand,  and  with  the  palate  on  the  stretch  to  divide,  if  necessarj^, 
the  palato-pharyngeus,  and  subsequently  the  levator  palati ;  if  the  palate  will  not 
come  easily  together,  two  lateral  oblique  cuts  may  be  made,  one  on  either  side  above 
the  highest  suture,  separating  the  soft  from  the  margin  of  the  hard  palate  to  a  small 
extent.^ 

The  operation  for  closing  the  hard  palate  has  now  to  be  considered ;  it  must, 
however,  be  boi-ne  in  mind  that  this  the  major  involves  the  minor  operation — i.e.  that  in 
dealing  with  fissures  of  the  hard  palate  the  closure  of  the  soft  palate  must  be  included. 
The  defect  in  the  bone  is  never  seen  without  complete  fissure  backwards,  throughout 
the  entire  soft  palate  right  to  the  tip  of  the  uvula. 

Complete  fissure  of  the  palate,  or  one  extending  to,  or  near,  the  alveolar  ridge, 
may  generally  be  closed  without  difficulty.  Although  Fergusson  mastered  the  diffi- 
culties of  closing  fissure  of  the  soft  palate,  the  late  Mr.  Avery,  surgeon  of  Charing 
Cross  Hospital,  was  the  first  in  this  country  to  deal  successfully  with  fissure  of  the 
hard  palate.  It  was  under  his  able  teaching  that  the  author  gained  his  early  experi- 
ence, and  was  subsequently  enabled  to  bring  the  subject  to  the  notice  of  the  profes- 
sion, in  a  paper  published  in  the  '  Transactions  of  the  Royal  Medico-Chirurgical 
Society.'  ^  Some  years  previous  to  his  death,  Fergusson  proposed  a  method  of  closing 
the  hai-d  palate  by  cutting  through,  on  each  side,  the  fissured  processes  of  the  superior 
maxillary  and  palate-bones  close  to  their  junction  with  the  alveolar  processes,  and 
then  by  bending  these  down,  without  disturbing  the  soft  tissue  attached  to  them, 
made  their  edges  meet  in  the  median  line.  This,  of  course,  only  applied  to  the 
fissure  in  the  hard  palate,  the  soft  palate  being  closed  in  the  manner  already  dis- 
cussed. This  operation  was  successfully  ado})ted  by  him  in  some  few  cases  ;  but  it 
did  not  gain  favour  with  surgeons  familiar  with  operations  on  the  palate.  It  was  a 
severe  oi^ei^tion,  and  rendei^d  quite  unnecessary  by  that  now  usually  adopted  of 
sepai-ating  the  soft  tissues  fi'om  the  bone. 

The  operation  of  closing  a  cleft  in  the  hard  and  soft  palate  may  be  undertaken 
without  hesitation  in  children  after  two  and  a  half  to  three  years  of  age ;  and  may 
without  risk  or  difficulty  be  completed  in  one  operation,  either  in  children  or 
adults. 

The  surgeon  having  satisfied  himself  that  the  patient  to  be  operated  on  is  in  a 
thoroughly  good  condition  of  health,  will  be  wise  to  secure  the  services  of  some  one 
accustomed  to  the  administration  of  chloroform  or  ether  in  similar  cases.  The  ad- 
ministiution  of  chloroform  is  apparently  safer  in  children  than  in  adults ;  it  possesses 
one  advantage  over  ether  in  this  operation,  inasmuch  as  it  produces  less  salivation 
and  frothing  of  saliva  during  its  performance.  Still  it  has  to  be  used  with  caution  ; 
and  some  little  experience  on  the  part  of  the  administrator  will  prove  a  vast  comfort 
and  assistance  to  the  operator.  The  anaesthetic  has  to  be  administered  at  intervals. 
When  the  patient  is  fully  under  its  influence  the  operation  is  commenced  by  the 
edges  of  the  fissure  being  pared ;  then  bleeding  from  the  cut  surfaces  occasion  some 
delay  in  the  proceeding  ;  the  patient  now  partially  recovers,  and  again  the  anaesthetic 
has  to  be  administered.  These  interruptions,  frequently  repeated,  are  well  managed 
by  one  thoroughly  accustomed  to  its  administration,  and  advantage  taken  of  the 
right  moment  to  apply  it.  Economy  of  time  is  the  result,  whereas  a  raw  hand  may 
greatly  add  to  the  surgeon's  work,  and  would  probably  fail  to  keep  the  patient  suffi- 
ciently at  rest  without  some  risk  of  endangering  life. 

If  the  patient  be  a  child,  it  is  best  to  have  it  placed  on  a  rather  high  nai-row 
table  with  head  only  slightly  raised  on  a  pillow.  The  arms  had  best  be  secured 
to  the  sides,  and  advantage  will  be  gained  if  the  legs  are  tied  together  and  fixed  by 
bandage  or  strapped  to  the  table. 

^    Trans.  Med.-Chir.  Soc.  vol.  lii.  p.  84.  *  Ihid.  vol.  xxxix,  p.  71. 
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The  patient  being  sufficiently  under  the  influence  of  an  anaesthetic,  the  gag  for 
keeping  the  jaws  asunder  has  next  to  be  adjusted,  and  the  head  to  be  held  steady  by 
a  nurse  or  assistant  during  the  opei-ation.  The  edges  of  the  cleft  to  their  entire 
extent  should  first  be  pared.  This  can  best  be  done  with  a  fine,  short-bladed,  and 
thin  double-edged  knife  on  a  long  handle.  The  double-edged  blade  has  a  great 
advantage  in  this  operation,  as  it  enables  the  surgeon  to  cut  either  forwards  or  back- 
wards without  turning  the  knife,  and  this  is  economy  of  time — a  matter  of  some  im- 
portance, as  the  surgeon  can  only  act  while  the  condition  of  insensibility  to  pain 
lasts. 

Lateral  incisions  have  next  to  be  made  through  the  soft  tissue  of  the  hard  palate, 
and  are  to  be  carried  back  a  short  distance,  so  as  to  enable  the  surgeon  to  cut  thi'ough 
a  portion  of  the  soft  palate.  In  complete  fissure  of  bone  and  alveolus,  the  incisions 
should  be  close  to,  and  parallel  with,  the  alveolar  ridge  on  each  side,  and  should 
extend  as  far  forwards  as  the  canine  tooth,  and  backwards  a  little  beyond  the  last 
molar.  The  extent,  however,  of  the  lateral  incision  in  less  extensive  cases  must  of 
course  be  somewhat  regulated  by  the  extent  of  the  cleft  in  the  hard  palate.  In  young 
children  it  is  best  not  to  extend  the  incisions  more  than  is  absolutely  requisite  to 
enable  the  operator  subsequently  to  separate  the  soft  tissues  from  the  bone.  If  reck- 
lessly prolonged,  the  tissue  forming  the  flap  may  slough  from  want  of  nutiition,  and 
such  a  result  will  surely  spoil  the  operation  and  terminate  in  disappointment.  The 
soft  tissue  which  lies  between  the  incisions  and  the  cleft  must  next  be  separated  from 
the  bone  by  means  of  the  instrument  already  referred  to  as  the  separator,  and  this  sepa- 
ration should  be  commenced  from  without,  and  continued  inwards  until  the  free  edge 
of  the  gap  is  reached  throughout  the  whole  extent  of  the  hard  palate  on  each  side. 
This  separation  of  the  flaps  from  the  bone  can  be  readily  and  effectually  accomplished, 
with  Httle  risk  of  bruising  or  cutting  through  them  :  a  matter  of  great  moment  for 
the  ultimate  success  of  the  operation,  for  should  the  flaps  be  much  bruised  or  torn 
in  the  process  of  their  separation  from  the  bone,  ulceration  oi*  sloughing  is  apt 
to  supervene  and  materially  interfere  with  the  union  requisite  to  the  success  of  the 
operation. 

The  flap  detached  from  the  bone  should  consist  of  all  the  soft  tissues  covering  the 
latter — mucous  membrane,  areolar  tissue,  and  periosteum.  If  the  soft  tissues  are 
separated  from  the  bone  in  the  manner  recommended,  on  the  dead  body,  it  will  be 
found  difficult  (and  we  conjecture  equally  difficult  in  the  living  subject)  to  peel  off" 
the  thick  mucous  membrane  without  the  subjacent  periosteum.  The  operation 
which  Professor  Langenbeck  proposed,  and  to  which  he  gave  the  name  of  '  the  opera- 
tion by  muco-periosteal  flaps,'  appears  to  be  identical  with  that  introduced  by  Mr. 
Avery,  ^ 

When  the  soft  tissues  have  been  efiectually  separated  from  the  bone,  the  flaps 
should  fall  inwards  and  downwards  and  meet  in  the  median  line,  without  the 
slightest  traction  being  requisite.  If  the  edges  do  not  i-eadily  touch,  the  flaps  have 
not  been  sufficiently  detached  from  the  bone  on  one  side  or  the  other ;  and  care  must 
be  taken  to  ascertain  the  point  which  prevents  their  sufficient  descent,  and  this 
should  be  freely  liberated ;  nothing  must  be  allowed  to  interfere  with  the  free 
approximation  of  the  edges. 

The  surgeon  will  find  it  an  advantage  to  liberate  behind  the  flaps  any  attach- 
ment of  the  soft  tissues  to  the  posterior  borders  of  the  palate-bones.  This  is  best 
done  by  introducing  a  pair  of  curved  scissors  through  the  lateral  incisions,  and 
cutting  inwards  behind  the  flaps  until  the  edge  of  the  cleft  is  reached.  What  is 
divided  by  this  latter  proceeding  is  the  attachment  of  the  upper  or  posterior  sur- 
face of  mucous  membrane  and  tissues  of  the  soft  palate.  The  latter  is  thus  fully 
liberated,  and  ofiers  no  resistance  by  contraction  or  movement  to  the  approximation 
of  its  edges. 

Mr.  Annandale  ^  reports  that  he  succeeded  in  closing  fissures  of  the  hard  and  soft 

^  See  Prof.  Langenbeck's  treatise  entitled    Weitere  Erfahrungen  im  Gebiete  der  Urano- 
plastik  mittelst  Ablosung  des  mucos-periostalen  Gautneniiberzuges.     Berlin,  1863. 
*  Edin.  Med.  Journ.  1865,  vol.  x.  p.  621. 
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palate  by  the  adoption  of  lateral  incisions  merely,  witLont  division  of  the  muscles  of 
the  velum  either  in  the  manner  adopted  by  the  author  or  that  w^hich  had  long  been 
recommended  and  practised  by  Fergusson  ;  but  Mr.  Annandale  carried  the  lateral 
incisions  as  far  back  as  the  last  molar  tooth.  The  results  were  peifectly  satisfactory 
in  the  two  cases  related  by  him. 

When  the  fissure  is  extensive,  and  more  or  less  complete,  the  free  sepaiution  of 
the  soft  tissues  from  the  bone  is  amply  suilicient  to  allow  the  margins  of  the  flap  to 
meet  easily  in  the  median  line ;  occasionally  they  will  overlap,  in  which  case  the 
edges  require  to  be  carefully  adjusted.  They  should  be  examined,  and,  if  found  to 
be  a  little  ragged,  they  should  be  made  even ;  the  possibility  of  any  mucous  surface 
becoming  insinuated  between  them  will  thus  be  avoided,  and  the  contact  of  two 
entire  and  fresh  raw  surfaces  ensured.  Fine  silver  sutures  are  generally  recom- 
mended, and  used  to  secviie  the  edges  of  the  soft  tissues  of  the  hard  palate. 

Mr.  Annandale  used  silver  wire  with  perfect  success  for  closure  of  both  hard  and 
soft  palate  ;  but  we  think,  as  a  rule,  it  will  be  found  most  convenient  to  use  thread 
or  horsehair  sutures,  with  the  needle  bent  at  a  right  angle  for  the  soft  palate ; 
while,  on  the  other  hand,  it  will  be  found  most  easy  to  pass  a  silver  wii-e  sutui'e  in  a 
bent  tubular  needle  through  the  soft  tissues  of  the  hai'd  palate  ;  and  this  in  conse- 
quence of  the  arch  of  the  latter  being  an  impediment  to  the  passage  of  any  needle 
bent  at  a  right  angle.  The  latter  can  only  be  conveniently  used  for  passing  the  more 
flexible  sutiu'es  of  silk,  thread,  or  hair,  while  the  curved  tubular  needle  can  alone  be 
used  with  a  metal  suture. 

A  tubular  needle,  especially  constructed  for  this  purpose  (introduced,  we  believe, 
by  Mr.  T.  Smith),  is  the  one  we  recommend.  It  is  sufiiciently  curved  to  enable  the 
surgeon  to  pass  it  readily  through  the  flap  to  his  right,  across  the  fissure,  and  then 
fi-om  behind  to  penetrate  the  flap  to  his  left  until  he  can  see  the  point  of 
the  needle  projecting  faii-ly  in  front  of  the  mucous  membrane  of  the  latter.  A  long 
handle  is  attached  to  the  needle,  and  has  a  small  wheel  and  reel  attached  to  it.  On 
the  latter  is  coiled  silver  wire,  the  free  end  of  which  is  carried  up  and  through  the 
tube  in  the  needle  to  near  its  point.  When  the  wheel  is  rotated  by  the  action  of  a 
finger  or  thumb,  the  wire  is  drawn  on  and  pushed  upwards  as  it  uncoils  from  the 
reel  until  suflicient  is  apparent  projecting  from  the  point  of  the  needle  to  enable  the 
surgeon  to  seize  it  with  a  pair  of  forceps,  and  draw  it  out  as  far  as  may  be  necessary 
to  allow  of  its  being  held  with  the  fingers  of  the  operator.  This  being  accomplished 
the  needle  is  to  be  withdrawn,  leaving  a  suture  lying  across  the  cleft  and  through 
each  flap.  The  wire  is  now  to  be  cut  off  near  the  point  of  the  needle,  after  allowing 
such  length  to  the  ends  of  the  suture  that  they  may  easily  be  held  outside  the  mouth ; 
the  points  are  then  to  be  lightly  twisted  together  and  given  over  to  the  care  of  an 
assistant.  As  soon  as  a  sufficient  number  of  sutures  have  been  passed,  each  should  be 
separately  secured  by  its  respective  ends  being  twisted  together.  A  very  effective 
little  instrument  may  be  used  for  this  purpose,  and  with  it  the  suture  can  be 
tightened  up  to  whatever  extent  the  oj)erator  may  consider  desirable.  When  suffi- 
ciently tightened,  the  ends  of  each  suture  should  be  cut  off  near  the  twist.  With 
silver -wire  sutures  there  need  be  no  fear  that  the  knot  or  twist  will  give  way,  pro- 
vided it  be  properly  and  sufficiently  secured ;  whereas  the  presence  of  a  long 
end  of  a  sharp  wire  in  the  mouth  may  prove  a  source  of  annoyance  and  trouble, 
especially  in  the  case  of  a  young  child. 

The  use  of  silver  wii-e  for  securing  the  apposition  of  the  edges  of  the  flaps  of  the 
hard  palate  has  the  advantage  that  it  may  be  retained  as  long  as  the  surgeon 
should  consider  desii'able  without  producing  local  irritation  or  mischief.  The  removal 
of  the  suture  must  of  course  depend  on  the  condition  of  union.  As  a  rule  the 
author  is  an  advocate  for  their  early  removal,  if  justified  by  the  appearance  of  the  line 
of  union.     In  children  it  is  best  to  remove  them  under  the  influence  of  chloroform. 

When  a  fissure  of  the  hard  palate  is  complete,  or  nearly  so,  the  sides  of  it  will  be 
found  to  approach  more  or  less  to  the  perpendicular  in  their  dii-ection,  as  shown  in 
figs.  125,  126.  The  result  is,  fortunately,  that  when  the  soft  tissues  are  sufficiently 
detached  from  the  bone,,  the  flaps  fall  inwards  and  downwards,  and  readily  meet  in 
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tlie  median  line  ;  there  is  always  ample  material  to  jjermit  of  their  arching  over  the 
defective  roof  when  they  are  once  hberated  from  the  bone. 

But  when  the  fissnre  in  the  bone  is  confined  to  the  posterior  half,  the  poi-tion  of 
the  palate  in  front  of  the  fissure,  and  whatever  portions  of  the  palate  processes  exist 
at  the  sides,  will   be   observed  to  approach,  in  curve,  the  arch  of  a  perfect  palate  as 


Fig.    125. — Drawing  from   a   model   of  a 
complete    Cleft    of  the     Palate.        (St. 


George's  Hospital  Museum.) 


Fig.  126. — The  same  model  cut  in  two  to 
show  the  perpendicular  direction  of  the 
sides  of  the  gap. 


seen  in  figs.  127,  128,  taken  from  the  model  of  a  cleft  of  this  kind;  the  bony  fissure 
will  often  be  broad,  and  rounded  in  front ;  and  the  membrane  covering  the  bones 
very  thin.  In  such  cases,  if  the  soft  tissues  are  merely  detached  from  the  bone  at 
the  sides  and  front  of  the  fissure,  there  is  not  much  spare  surface  to  close  the  gap  ; 
consequently  the  edges  of  the  flaps   do   not   meet  in   the '  median  line  so  readily  as 


Fig.  127. — Drawing  from  a  model  of  a  partial 
Fissure  of  the  Palate.  (St.  George's  Hospital 
Museum.) 


Fig.  128.  —  The  same  model  di\aded, 
showing  the  much  more  horizontal 
direction  of  the  sides  of  the  gap. 


occurs  when  the  tissues  are  detached  from  the  more  upright  sides  of  more  complete 
fissures.  Often,  however,  a  fissure  of  the  posterior  half  is  nai'row,  pointed  in  fi-ont, 
and  its  sides  covered  with  thick  velvety  mucous  membrane.  Under  such  circum- 
stances little  difficulty  is  experienced  in  getting  the  edges  together. 
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When  cases  with  broad  fissures  of  the  posterior  half  of  the  hard  palate  are 
operated  on,  it  is  almost  impossible  to  approximate  the  entire  length  of  the  edges. 
The  lateral  incision  may  be  free,  and  the  separation  of  the  soft  tissues  from  the  bone 
perfect,  but  still  without  pulling  the  edges  together  by  sutures  we  cannot  secure  their 
meeting.  But  as  sure  as  any  force  or  pressure  is  requisite  to  draw  these  edges 
together,  so  sure  is  the  suture  to  cut  its  way  through  a  part,  if  not  the  whole,  of  the 
flap,  and  union  does  not  follow.  Sutures  should  hold,  not  draw,  joa?-^s  together,  if 
union  is  to  follow.  Sometimes  it  will  be  found  desirable  to  plug  the  incisions  with  a 
little  soft  cotton ;  this  helps  to  push  the  flaps  towards  the  median  line,  and  takes  oiF 
some  of  the  traction  of  the  sutures.  This  traction  had  better  be  avoided  and  the 
suture  corresponding  to  this  part  only  slightly  drawn,  so  as  to  support  the  flaps  rather 
than  pull  them  together. 

Such  cases  as  the  latter  are  most  unsatisfactory  to  deal  with.  A  subsequent 
operation  may  be  attempted,  and  even  lepeated,  if  considered  likely  to  be  beneficial ; 
but  if  the  gap  left  should  appear  too  large  to  be  benefited  by  any  subsequent  opera- 
tive interference,  it  would  be  better  that  the  patient  should  use  an  artificial  palate — 
at  any  rate,  until  the  full  benefit  of  the  first  operation  fcan  be  estimated. 

It  not  unfrequently  happens  that,  under  the  most  favouiable  circumstances, 
and  with  the  greatest  care  on  the  part  of  the  operator,  a  small  aperture,  or  fissure 
enough  to  admit  the  flat  end  of  a  probe,  will  remain  at  the  meeting-point  of  the  hard 
and  soft  palate.  Under  such  circumstances  a  metal  plate  should  be  worn  for  a  period, 
over  the  openiiig,  to  prevent  the  percolation  of  saliva  and  other  fluids  through  it. 
Under  such  treatment  it  has  a  tendency  to  close.  But  if  any  substance,  such  as  a 
plug,  &c.,  be  made  to  project  continually  into  the  ojjeniiig,  and  thus  press  on  its  margins, 
it  will  invariably  and  gradually  increase  in  diameter ;  in  time  the  plug  will  become 
loosely  held  and  useless,  to  be  replaced  by  a  larger  one,  and  this  will  be  followed  by 
progressive  increase  in  the  size  of  the  aperture.^ 

If  it  should  happen  that  a  patient,  with  hare-lip  and  cleft  alveolus  and  palate, 
should  not  have  had  the  lip  operated  on  in  "childhood,  it  will  in  all  probability  be 
found  that  the  cleft  of  the  alveolus  is  considerable — sometimes  sufficient  to  allow 
the  point  of  the  finger  to  be  passed  through  it  from  nostril  to  mouth.  Under  such 
circumstances  the  first  care  should  be  to  operate  on  the  lip.  Subsequent  to  the 
healing  of  the  lip,  the  action  of  its  muscles  in  a  very  short  time  will  so  have 
approximated  the  edges  of  the  separated  alveolar  ridge  as  to  make  them  touch  ; 
though,  in  consequence  of  the  interposition  of  the  mucous  siirfaces,  the  chink 
between  them  never  appears  to  be  obliterated  unless  the  mucous  membrane  be 
removed. 

Occasionally  small  orifices  are  met  with  in  the  palate,  either  congenital,  or  more 
frequently  the  result  of  some  cachectic  or  syphilitic  condition,  terminating  in  necrosis 
and  destruction  of  a  portion  of  the  bony  palate.  In  either  condition,  some  little 
difficulty  will  usually  be  encountered  in  attempts  to  close  such  orifices.  In  all 
instances  lateral  incisions  are  requisite ;  and  a  repetition  of  the  operation  may  be 
necessary  even  more  than  once  before  entire  closure  be  effected.  But,  under 
any  circumstances,  should  the  opening  be  not  ultimately  filled  up,  it  will  generally  be 
greatly  reduced ;  so  that  the  patient  will  be  enabled,  with  the  aid  of  an  artificial 
palate,  to  secure  himself  from  the  discomforts  attendant  on  a  perforation  of  the  roof. 

Orifices  through  the  soft  palate  are  usually,  if  not  always,  the  result  of  idcerative 

1  The  author  would  not  be  doing  justice  to  the  memory  of  the  late  Mr.  Avery,  in  omitting 
to  mention  that  he  was  the  first  surgeon  in  this  country  to  close  entirely  a  complete  cleft  of 
the  palate.  Since  then  the  operation  has  been  frequently  and  successfully  performed  in  Eng- 
land and  on  the  Continent.  To  Dr.  "Warren,  of  Boston  in  North  America,  the  profession  is 
chiefly  indebted  for  having  advocated  the  closure  of  the  hard  palate  by  operation.  In  the 
New  England  Medical  arid  Surgical  Journal,  and  also  in  the  American  Journal  of  Medical 
Sciences,  as  early  as  the  year  184.3  (also  in  1848),  Dr.  Warren  gave  the  result  of  his  operations 
on  fissures  of  the  hard  as  well  as  the  soft  palate.  Although  complete  closure  does  not 
appear  to  have  been  effected  in  any  of  these  cases  by  one  operation  (which  Dr.  Warren  . 
appears  always  to  have  had  recourse  to,  to  close  both  hard  and  soft  palate),  yet  his  success  by 
subsequent  treatment  in  the  management  of  these  cases  marks  him  as  one  of  the  pioneers  in 
the  advancement  of  this  department  of  surgery. 
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action.  Generally  they  close  after  a  time,  without  the  assistance  of  an  operation.  An 
opening,  the  result  of  strumous  ulceration  of  the  soft  palate,  and  of  the  size  of  a  six- 
penny-piece, in  a  patient  under  the  care  of  the  author,  contracted  and  closed  entirely, 
after  cicatrisation  of  its  margins  had  occui-red,  without  operation  or  any  surgical  treat- 
ment. When,  however,  such  an  opening  ceases  to  contract,  and  holds  out  no  prospect  of 
natural  obliteration,  but  promises  to  be  permanently  patulous,  its  edges  should  be 
pared,  lateral  incisions  made,  and  the  margins  brought  together  and  retained  in  appo- 
sition by  sutures. 

The  amount  of  blood  lost  during  the  perfoimance  of  an  operation  on  the  palate 
will  vary  to  a  very  great  extent  h\  different  cases ;  but  usually  much  more  is  lost  in 
the  process  of  detaching  the  tissues  from  the  bone,  than  in  the  operation  on  the  soft 
palate.  The  anterior  and  posterior  palatine  vessels  sometimes  bleed  profusely  after 
division  ;  so  much  so,  that  occasionally  it  is  necessaiy  to  make  pressure  for  a 
few  moments  or  more,  with  the  finger ;  especially  on  the  anterior,  which  generally 
bleeds  more  profusely  than  the  posterior  vessels.  Iced  or  cold  water  should  be  used 
frequently,  to  syringe  the  mouth  during  the  operation,  when  hfemorrhage  is  free. 
The  loss  of  blood  in  no  one  operation,  under  the  experience  of  the  author,  has  been 
attended  by  evil  consequences.  Women  are  often  apt  to  faint  from  a  small  loss  of 
blood,  but  as  the  operation  should  be  performed  under  the  influence  of  an  anaesthetic, 
such  a  result  is  less  liable  to  occur  than  when  pain  is  added  to  a  loss  of  blood. 

The  patient  should  be  i^l'^^^tifully  siijyplied  ivith  nutritious  fluid  and  soft  food  for 
some  days  after  the  operation  :  strong  beef-tea,  bread  and  milk,  tea  with  half  milk  or 
cream,  strong  soup,  and  beer  or  wine,  according  to  the  age  of  the  patient.  In  children 
milk  with  bread  thoroughly  softened  and  pulped  in  it  is  sufficient  for  many  days,  oi-, 
better  still,  milk  alone.  From  the  first  hour  after  the  operation,  strict  attention  to  this 
rule  forms  an  important  element  in  the  satisfactory  union  of  the  flaps. 

It  might  be  supposed  by  some,  who  have  not  experience  in  this  class  of  cases, 
that,  after  an  operation  on  the  soft  palate,  the  eflbrt  of  swallowing  would  be  an  efiec- 
tive  impediment  to  union,  in  consequence  of  the  action  of  the  muscles  of  the  palate ; 
but  it  must  be  borne  in  mind,  in  the  first  place,  that,  prior  to  an  operation,  the 
palate-muscles  have  no  power  in  themselves  to  assist  in  the  act  of  deglutition.  In 
the  second  place,  the  divided,  and  to  an  extent  ci'ippled,  muscles  of  the  palate  are 
naturally  passive  in  deglutition  until  imion  and  reparation  are  established  and  com- 
plete. So,  in  practice,  it  is  found  that,  as  long  as  a  patient  is  restricted  to  soft  or 
fliiid  articles  of  nutriment,  union  is  not  retarded  by  the  mechanical  action  of  degluti- 
tion, however  often  he  may  be  fed  in  the  day.  But  if  all  diet  be  withheld,  the 
patient's  strength,  already  lessened  by  loss  of  blood,  becomes  lowei-ed  to  such  an  extent 
that  repai^ation  is  rendered  doubtful,  and  union  of  the  parts  is  retarded,  if  not  ulti- 
mately prevented.     All  solid  food  should  be  avoided  for  a  week  or  ten  days. 

The  sutures  should  not  be  permitted  to  remain  in  the  flaps  many  days.  Usually, 
in  the  soft  palate,  the  two  lower  ones  should  be  removed  on  the  second  day  ;  and  if 
there  be  four  sutures,  one  of  the  two  latter  should  be  taken  away  each  succeeding 
day :  that  which  is  highest  to  be  last  removed.  It  has  been  supposed  desirable  to 
retain  the  sutures  in  the  flaps  for  a  longer  peiiod;  but  in  each  fresh  case  that  comes 
under  our  notice,  it  becomes  more  evident,  that  if  union  is  satisfactorily  established, 
the  retention  of  the  sutures  beyond  the  thii-d  or  fourth  day  only  tends  to  render  it 
less  eftective  :  and  if  the  condition  of  the  edges  of  the  approximated  flaps  is  not  satis  - 
factory,  and  their  union  is  not  firm,  the  presence  of  the  sutures  will  aggravate  rather 
than  diminish  the  evil.  These  observations  do  not  apply  to  silver  sutures;  such 
sutures  may  be  retained  indefinitely  without  prejudice  or  irritation  to  the  parts 
involved. 

The  patient  should  not  be  allowed  to  speak  until  union  is  complete,  and  the 
sutures  are  removed.  He  should  be  provided  with  mateiials  for  writing  all  his 
wants ;  a  small  slate  and  pencil  will  be  found  most  convenient  for  such  a  purpose. 
In  the  case  of  a  child,  it  is  well  that  the  nurse  should  endeavour  to  impress  on 
it  the  necessity  of  silence,  and  use  every  possible  means  to  amuse  it.  We  have 
foiind  nurses   succeed   in   teaching   this  lesson,  even   a   day  or  two   prior   to   an 
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operation.  It  is  not  requisite  to  confine  tlie  patient  to  bed  after  the  operation ; 
but  in  some  instances  individuals  pi'efer  to  lie  still  for  a  few  days,  especially 
if  they  feel  weak  from  the  loss  of  blood.  The  state  of  the  tongue,  before  or  after 
the  operation,  must  not  be  taken  alone  as  indicative  of  the  patient's  condition. 
All  persons  afflicted  with  cleft  palate  are  liable  to  a  dry,  rough,  and  often  coated 
tongue — the  result  of  the  constant  passage  of  air  in  respiration  over  the  surface 
opposed  to  the  fissure.  The  injury,  from  the  operation,  to  the  soft  tissues  of 
the  roof  generally  sets  up  a  slight  degree  of  feverish  excitement,  with  a  very 
coated  tongue  for  a  few  days.  This  condition  of  tongue  must  not  be  taken  to  indi- 
cate the  want  of  purgative  medicine.  In  an  instance  under  the  author's  notice,  this 
state  of  the  tongue  was  mistaken  by  a  junior  for  a  symptom  of  some  great  general 
disturbance  of  system,  and  to  remove  it,  two  consecutive  doses  of  calomel  were 
administered  within  four  days  :  the  patient  became  salivated,  and  the  wound,  which 
had  been  most  satisfactorily  united,  gave  way  entirely  a  week  after  the  operation. 

A  practical  hint  may  here  be  useful  with  respect  to  use  of  sponges  during  any 
operation  for  the  closure  of  cleft  palate.  Many  small  sponges  fastened  to  short 
sticks,  or  fixed  in  short  forceps,  should  be  provided  to  mop  out  blood  and  saliva  from 
the  mouth.  It  will  save  time  and  trouble  if  these  sponges  are  squeezed  in  a 
dry  towel  by  the  attendant  nurse,  as  soon  as  each  has  been  used  by  the  surgeon  or 
his  assistant.  It  is  then  at  once  ready  for  use  again  ;  but  if  washed  first  in  water 
and  then  dried  on  the  towel  much  unnecessai-y  time  is  lost,  and  no  better  result 
effected. 

It  may  be  asked  what  amount  of  improvement  in  articulation  and  speech  is 
efiected  by  the  operation,  in  patients  who  sxiccessfully  undergo  it.  Dr.  Warren 
states  :  '  There  is  generally  more  facility  of  speech,  which,  so  far  as  it  has  been  in  my 
power  to  watch  patients  at  a  distance,  is  constantly  improving.  A  young  man  was 
present  at  a  meeting  of  the  Boston  Society  for  Medical  Improvement,  about  two 
years  after  the  operation,  and  it  was  difficult  to  discover  the  least  imperfection  in 
his  speech,  although  it  had  previously  excluded  him  from  society.'  ^ 

The  author  has  found  that  in  many  cases  the  improvement  has  been  most  marked 
and  satisfactory ;  and,  in  almost  all,  sufficient  to  render  what  was  formerly  unin- 
telligible now  readily  comprehended  :  in  one  case,  a  stranger  could  not  have  detected 
a  defect  in  articulation,  on  the  delivery  of  a  long  sentence,  three  years  after  the 
closure  of  the  entire  palate.  In  all  cases  time  is  requisite,  and  much  pains  must  be 
taken  by  the  individual  to  acquire  the  power  to  articulate  clearly  such  letters  and 
words  as,  without  a  roof  to  the  mouth,  the  tongue  cannot  command.  It  becomes,  in 
fact,  a  task  to  the  patient  to  learn  how  to  pronounce  correctly  and  distinctly  a  new 
dialect.  The  condition  of  the  upper  incisors  is  often  very  defective  in  cases  of  com- 
plete cleft,  and  when  the  cleft  has  extended  through  the  alveolar  ridge.  Such  cases 
should  be  placed  in  the  hands  of  an  experienced  dentist,  when  the  work  of  the 
surgeon  is  finished  •  for  this  irregularity  of  the  teeth  will  often  form  a  complete  im- 
pediment to  the  improvement  in  articulation,  although  the  palate  may  be  most 
satisfactorily  closed.  The  substitution  of  artificial  teeth  in  front,  in  place  of  the 
defective  ones  often  seen  in  these  cases,  is  not  only  of  considerable  assistance  towards 
improving  the  power  to  articulate  more  distinctly,  but  also  materially  lessens  what 
may  become  a  very  conspicuous  deformity. 

It  would  be  invidious  to  the  task  the  author  has  undertaken,  in  writing  this 
article,  as  well  as  deficient  in  respect  to  those  who  have  devoted  attention  to  thf) 
subject  it  refers  to,  were  he,  in  conclusion,  not  to  mention  the  names  of  Koux, 
Cloquet,  Mettauer,  MUtter,  Pancoast,  and  Dieffenbach,  with  those  of  Warren,  Avery, 
Fergusson,  Annandale,  and  Thomas  Smith.  Each  has  so  far  aided  in  turn  to  imr 
prove  this  once  apparently  difficult  and  almost  hopeless  operation,  that  it  can  now 
be  confidently  looked  upon  as  certain  to  efiect  closure  of  the  most  extensive  cleft,  and 
almost  certain  to  improve  thereby  the  most  defective  articulation. 

^  Amer.  Journ.  of  Med.  Sc,  April  1848. 
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Diseases  of  the  Lips. 


The  congenital  defects  of  the  lips  and  mouth,  and  the  treatment  applicable 
to  each,  are  described  elsewhere  in  this  work  ;  as  also  the  diseases  of  the  tongue,  and 
their  treatment.  In  the  following  section  will  be  described  the  diseases  of  the  lips, 
jaws,  and  floor  of  the  mouth. 

The  diseases  of  the  lips  are  usually  so  marked,  that  they  greatly  affect  the  ap- 
pearance of  the  individual ;  and  they  are  often  so  serious,  that  they  demand  the 
most  careful  attention  of  the  surgeon. 

Simple  ' cracked  lijj'  when  superficial,  may  be  the  result  of  long-continued  cold 
wea.ther,  acting  upon  a  constitution  somewhat  ovit  of  order.  The  crack  is  usually 
near  to  or  at  the  middle  of  the  lip ;  is  not  deeper  than  through  the  mucous  cover- 
ing; is  often  excessively  painful  when  stretched,  and  readily  bleeds  if  its  edges 
be  accidentally  and  sxiddenly  separated.  It  may  generally  be  relieved  by  slight  atten- 
tion to  constitutional  measures ;  an  alterative,  with  aperients,  if  requisite,  or  such 
other  remedies  as  the  condition  of  the  patient  may  indicate.  The  application  of 
caustic  will  often  relieve  the  pain  at  once ;  and  some  simple  salve  constantly  applied 
keeps  the  surface  soft  and  supple,  and  prevents  its  edges  from  getting  dry  and  tender. 

Should  such  a  slight  but  painful  crack  be  neglected  in  early  life,  and  no  measures 
taken  to  relieve  the  patient  of  this  troublesome  recurring  sore,  it  will  often  happen 
that  the  crack  deepens,  and  becomes  more  permanent  in  character  :  it  becomes 
located  in  the  part ;  and  appears  sometimes  so  deep,  that  it  might  be  supposed  that 
the  middle  line  of  the  lip  had  been  grooved  out  by  ulcei-ation ;  a  very  unsightly 
furrow,  occasionally  of  considerable  depth,  is  thus  formed,  to  the  great  deterioration 
of  the  personal  appearance  of  the  individual.  Under  such  circumstances,  the  relief, 
which  in  former  years  would  have  been  readily  obtained,  is  now  no  longer  so  avail- 
able ;  for  though  the  ulcerated  base  of  the  furrow  may  heal  under  judicious  treat- 
ment, it  will  leave  a  chink  or  gap  in  the  middle  of  the  lip ;  and  nothing  short  of 
paring  its  edges  will  remedy  it.  Under  these  circumstances,  an  operation  may  be 
recommended  and  undertaken,  should  the  patient  be  in  any  degree  desirous  to  have 
the  disfigurement  removed.  The  edges  when  pared  should  be  brought  together 
with  one  or  two  fine  sutures. 

Slight  superficial  fissures,  indicated  by  their  white  lines,  are  occasionally  to  be 
observed  on  the  upper  and  lower  lips,  in  children  as  well  as  in  adults  :  presenting 
an  appearance  as  if  at  some  former  period  slight  vilceration  had  existed,  though  now 
healed  and  sound.  If  the  teeth  in  the  child  be  examined,  they  will  be  usually  found 
to  mark  the  characteristics  of  congenital  syphilis ;  and  occasionally  other  symptoms  of 
hereditary  taint  will  present  themselves,  or  may  be  detected  as  having  existed.  These 
marked  fissures  of  the  lips  have  been  constantly  observed  to  be  associated  with  an 
inherited  stain. 

Cracks  of  a  severe  character  are  generally  observed  in  the  under  lip ;  but  fissures 
are  not  at  all  uncommon  in  the  upper  one.  These  usually  occur  in  children,  and 
are  mostly  associated  with,  if  not  always  indicative  of,  a  scrofulous  constitution ; 
enlarged  cervical  lymphatic  glands  are  constantly  present  in  such  children.  Such  a 
condition  of  lip  is  often  obstinately  persistent,  and  can  only  be  combated  by  such 
micasures  as  are  advisable  for  the  improvement  of  the  general  health.  If  veiy 
painful,  an  occasional  application  of  a  strong  solution  of  nitrate  of  silver  will  relieve 
the  extreme  sensibility,  for  this  will  be  sometimes  very  distressing  in  the  movements 
of  the  lips ;  indeed  so  much  so  occasionally,  that  it  interferes  with  the  ready  and 
comfortable  use  of  the  lip  in  conversation  or  during  eating. 

Fissures  or  iilcers  of  the  commissures  of  the  lips,  or  of  their  inner  surfaces,  should 
be  veiy  carefully  looked  to.  In  children  they  are  usually  transient,  innocent,  and 
associated  with  some  passing  constitutional  disturbance  ;  or  more  obstinate,  and 
grafted  on  a  strumous  babit.  In  adults,  or  after  the  period  of  childhood,  such  ulcer- 
ations or  cracks  about  the  commissures  must  be  regarded  with  extreme  care  and 
some  suspicion,  under  apparently  the  most  innocent  and  unsuspicious  circumstances : 
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as  a  rule,  they  are  the  results  of  former  syphilitic  taint,  and  form  one  of  the  numer- 
ous varieties  of  secondary  syphilitic  affections  ;  other  indications,  confirmatory  of 
such  contamination,  will  seldom  be  found  wanting ;  and  the  condition  of  the  part 
will  be  su.bservient  to  the  ti'eatment  adopted  for  the  general  condition  of  the 
patient. 

A  troublesome,  and  often  a  recurring  evil,  which  the  practitioner  has  to  combat, 
is  the  tendency,  in  some  persons,  of  inflammation  of  the  mucous  membrane  of 
the  mouth  to  run  into  aphthous  ulcers.  Such  ulcers  sometimes  become  deep,  and 
take  some  days  before  thej''  assume  any  tendency  to  heal.  They  occur  on  the 
side  of  the  tongue,  the  lips,  and  frequently  on  the  frsenum  of  the  tongue. 
They  are  always  painful,  sometimes  exquisitely  so ;  and  their  extreme  tenderness 
may  last  many  days,  though  the  ulcer  itself  be  not  more  than  the  flat  surface  of  a 
split  pea.  The  ulcer  is  generally  ashy  on  its  surface,  as  if  covered  with  a  superficial 
slough  of  mucous  membrane ;  the  surrounding  membrane  is  red,  and  slightly 
swollen. 

These  ulcers,  whether  aphthous  or  more  extensive,  are  generally  attendant  on 
some  constitutional  disturbance.  In  some  individuals  they  constantly  recur ;  and  in 
such  persons,  either  some  peculiar  defect  in  health,  or,  perhaps,  some  local  climatic 
or  other  influences,  may  be  their  exciting  cause.  The  pain  of  the  ulcer  can  be  at 
once  relieved  by  touching  the  surface  gently  with  a  point  of  nitrate  of  silver.  It  is 
as  satisfactory  as  it  is  unaccountable,  to  observe  how  immediately  the  application  of 
this  caustic  removes  the  often  exquisite  pain — pain  which  may  render  the  patient 
almost  unable  to  eat  or  talk.  The  vilcer  usually  ceases  to  be  felt  after  the  caustic  is 
once  applied,  and  heals  without  further  trouble ;  a  second  application  is  rarely 
requisite. 

The  constitutional  measures  must  be  guided  by  the  circumstances  of  the  case,  as 
the  recurring  form  of  ulcer  is  usually  associated  with  a  delicate  state  of  health. 
Every  attention  must  be  given  to  the  improvement  and  invigoration  of  the  system. 
But  medicine  will  frequently  fail  to  produce  that  which  change  of  air,  soil,  scene,  and 
circumstances  effect  in  a  short  time,  and  as  frequently  in  an  unexpected  manner. 

A  very  painful,  not  vinfrequently  a  very  troublesome,  and  sometimes  a  serious 
character  of  ulceration  is  observed  to  attack  the  mucous  membrane  of  the  mouth  in 
children — especially  those  of  the  lower  classes.  It  may  occur  in  several  smaller 
patches  in  different  parts  of  the  mouth,  or  in  a  larger  single  patch  implicating  a  great 
portion  of  the  inner  surface  of  the  cheek.  Usually,  at  first  it  appears  wholly 
confined  to  the  mucous  surface ;  occasionally,  if  not  checked,  it  will  run  deeper, 
and  implicate  and  destroy  a  considerable  surface  of  the  mucous  and  subjacent 
tissues.  It  commences  in  the  mucous  membrane,  first,  as  if  a  slough  had  attacked 
it ;  then  superficial  ulceration  follows,  and  this  may  extend  in  surface,  as  well  as  in 
depth ;  and  if  not  arrested,  may  destroy  so  much  of  the  soft  tissues,  that  when  re- 
paration and  healing  are  established,  the  resulting  cicatrix  will  form  an  effective  bar 
to  the  free  movements  of  the  lower  jaw,  and  thus  occasion  more  or  less  difficulty 
in  the  introduction  of  solid  food  into  the  mouth. 

This  condition  of  ulcer  is  always  one  of  excessive  pain ;  all  movements  of  tongue 
or  mouth,  or  contact  of  food,  gi-eatly  aggravate  it ;  and  these  circumstances,  added  to 
the  febrile  disturbance,  or  constitutional  state  of  the  patient,  interfere  materially  with 
the  child  taking  an  amount  of  nourishment  necessary  to  combat  the  evil  effects  of  the 
malady. 

As  regards  treatment,  the  administration  of  various  tonics  is  usually  recommended, 
and  locally  the  application  of  numerous  washes — chlorate  of  potash  given  internally, 
or  used  as  a  gai-gle,  is  highly  commended.  But  after  watching  such  treatment 
in  many  cases,  too  often  with  very  unsatisfactory  results,  the  author  had  recourse  to 
the  use  of  opium  with  very  marked,  and  even  rapid  relief.  In  children,  the  use  of 
opium  must  necessarily  be  very  guarded,  and  it  should  only  be  given  in  very  small 
doses.  It  is  best  to  commence  with  one  or  two  drops  of  laudanum  every  four  or  five 
hours,  according  to  its  effect.  The  dose  should  be  repeated  as  required,  pi-ovided  the 
child  be  not  drowsy,  but  withheld  until  drowsiness  has  disappeared. 
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The  opiate  appears  to  act  beneficially,  by  first  relieving  the  pain  the  child  suffers 
in  the  attempt  to  take  food,  and  this  relief  is  most  marked  soon  after  the  administra- 
tion of  the  medicine.  Whether  it  is  this  alone,  or  whether  opium  here,  as  in  other 
conditions  of  ulceration  and  sloughing,  acts  specifically,  we  do  not  undertake  to 
explain.  If  it  alone  enables  the  child  to  take  nourishment,  it  carries  with  its  ad- 
ministration a  great  boon.  The  child,  relieved  of  pain,  commences  to  take  food 
without  discomfort,  and  soon  begins  to  improve  in  con  dition  :  the  swelling  about  the 
mouth  subsides,  the  sores  put  on  a  healthy  action,  and  cicatrisation  follows  in  a  most 
satisfactory  manner.  In  two  cases,  lately  under  the  writer's  care,  no  other  drug  was 
had  recourse  to  during  the  stage  of  ulceration ;  food  was  the  only  tonic  given,  and 
local  applications  had  no  place  in  the  treatment.  The  relief  at  once  was  most 
marked,  improvement  rapid,  and  convalescence  most  satisfactoiy. 

Cancrum  oris  is  treated  of  in  the  essay  on  'Gangrene,'  vol.  i.,  p.  142. 

It  is  apt  to  occur  in  children  of  the  ill-fed  and  poorer  classes ;  not  unfrequently 
the  attendant  of  a  severe  attack  of  scarlet  or  other  low  form  of  fever. 

Sir  Joseph  Fayrer  informs  the  author  that  this  same  condition  of  sloughing  of  the 
lips  and  cheeks  is  observed  frequently  in  adults  in  India,  the  subject  of  splenic  en- 
largement, and  is  frequently  seen  to  produce  frightful  disfigurement  and  contraction 
of  the  mouth,  when  the  patient  recovers  from  the  immediate  sloughing.  In  this 
country  the  disease  appears  to  be  confined  to  childhood. 

Vascular  growths  of  the  lips,  d-c. — The  tissues  of  the  lips  and  cheeks  are  favourite 
localities  for  the  commencement  of  nsevi,  or  vascular  growths,  whether  of  arterial  or 
venous  constituents.  Such  masses  are  unsightly  at  best,  and  are  usually  brovight  to 
the  notice  of  the  surgeon  at  an  early  period  for  treatment.  The  nature  of  the  treat- 
ment is  necessai'ily  various ;  and  the  variety  in  treatment  is  dependent  in  a  measure 
on  the  amount  of  the  diseased  structure.  The  nsevus  may  be  but  a  small  I'ed  super- 
ficial patchwork  of  vessels ;  or  it  may  be  a  large  soft  spongy  cluster  of  veins,  sjireading 
over  a  veiy  large  section  of  one  side  of  the  face.  The  small  arterial  bright  vascular 
patches  are  most  common ;  though  often  a  very  lai-ge  spongy  venous  nsevus  on  the 
cheek  may  be  observed  in  very  early  life. 

When  a  small  arterial  nfevus  occurs  on  the  margin  of  the  inner  surface  of  either 
lip,  and  is  entirely  superficial,  it  may  be  disposed  of  in  several  ways  ;  but  the  ap- 
plication of  the  ligature  is  the  most  rapid,  the  most  certain,  and  not  more  painful 
than  any  other.  A  needle  passed  through  the  base,  and  a  fine  ligature  tied  under 
the  needle  tightly  round  the  mass,  rapidly  and  surely  effects  its  removal.  In  the 
course  of  a  few  days,  the  slough  will  have  sejiarated  ;  and  in  a  few  more,  the  wound, 
which  at  first  may  appear  formidable  after  the  removal  of  the  slough,  quickly  con- 
tracts and  cicatrises. 

If  the  diseased  mass  of  vessels  is  larger,  and  dips  into  the  substance  of  the  lip, 
and  has  not  spread  laterally,  biit  involves  more  in  depth  than  in  breadth,  it  may 
become  a  question  whether  it  would  be  better  to  cut  it  out,  as  in  an  operation 
for  cancer  of  the  lip,  or  to  destroy  it  by  repeated  introduction  of  ligatures  through 
its  substance,  to  be  tied  tightly,  so  that  the  mass  be  cut  up  into  several  pieces. 
If  the  mass  involves  the  whole  thickness  of  the  lip  and  the  corresponding  surfaces 
of  mucous  membrane  and  skin,  and,  though  extending  towards  the  root  of  the  lip, 
does  not  spread  laterally,  and  can  therefore  be  readily  removed  by  incision,  theie 
are  reasons  for  such  treatment  being  preferred.  The  disease  is  at  once  got  rid  of ; 
the  relief  is  effectual ;  the  operation  is  simple ;  the  recoveiy  is  quick ;  and  the 
scar  left  after  union  is  but  slight.  The  only  precaution  requisite  in  the  performance 
of  such  an  operation  is  to  take  ca^re  that  the  incisions  are  made  through  healthy 
tissue,  and  beyond  the  diseased  vessels.  The  margins  of  the  wound  are  to  be  brought 
together,  as  in  the  operation  for  hare-lip. 

But  rather  than  sacrifice  skin  or  mucous  membrane,  if  either  or  both  are  much 
implicated,  it  is  far  preferable  to  have  recourse  to  ligature ;  if  the  disease  spreads 
laterally,  or  extends  in  any  degree  into  the  cheek,  ligature  alone  must  be  used. 

When  ligatures  are  applied  to  such  ntevi  of  the  lips  and  cheeks,  it  should  always 
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be  borne  in  mind  that  scar  must  be  avoided  as  much  as  possible,  and  mucous 
membrane  saved  as  much  as  can  be.  The  one  is  an  eye-sore  ;  the  loss  of  the  other  is 
apt  to  produce  distortion  of  mouth  and  a  contracted  cavity.  Therefore,  in  using  a 
ligature  for  nosvus  of  the  face,  it  is  best  to  pass  the  thread  entirely  subcutaneously, 
and  to  tie  it  at  the  common  point,  where  it  was  made  to  enter  and  emerge  from  the 
skin,  so  that  no  portion  of  the  latter  be  destroyed.  One  ligature  may  be  sufficient  in 
slight  cases ;  but  in  others  several  may  be  requisite  to  completely  oblitei'ate  and 
destroy  the  diseased  structure.  The  object  to  be  kept  in  view  in  introducing  the 
ligatures,  is  to  effect  the  entire  division  of  the  diseased  mass  of  vessels  in  several 
directions — that,  in  fact,  they  be  cut  into  several  pieces ;  so  that  if,  in  the  first 
instance,  a  ligature  be  introduced  round  a  portion  of  the  tumour,  in  the  second 
opeiation,  one  should  be  passed  across ;  that  each  ligature  should  act  on  a  fresh 
part ;  that  ultimately  the  original  mass  may  be  divided  into  so  many  portions  as  will 
insure  the  consolidation  of  all  the  diseased  tissue. 

If  the  ligature  be  introduced  on  a  needle  at  one  point,  and  carried  partly  round 
the  mass  subcutaneously,  and  brought  out  at  some  distant  point — again  introduced 
and  carried  in  or  through  until  it  reach  the  original  puncture,  and  the  ligature  then 
tightly  tied  at  this  opening — no  skin  need  be  destroyed  or  mucous  membi'ane  cut  or 
damaged.  Each  ligature  should  be  tied  as  tightly  as  possible.  It  will  soon  cut  its 
Avay  free.  The  ends  of  the  ligature  should  not  be  left  too  short ;  otherwise  they  may 
become  buried  in  the  wound  in  the  subsequent  swelling  of  the  parts,  and  probably 
would  cause  suppuration  to  a  greater  extent  than  desirable,  or  even  occasion  some 
difficulty  or  delay,  from  being  retained  in  the  wovmd.  The  more  tight  the  ligature  is 
tied,  the  more  speedy  will  be  its  release  from  the  tissues  which  it  grasps. 

Vaccination  should  only  be  tried  in  very  small  nsevi ;  the  introduction  of  caustics, 
setons,  the  injection  of  perchloride  of  iron,  each  have  their  advocates ;  but  none  of 
these  secure  more  effectual  obliteration  of  the  naevus  than  the  ligature  :  they  often 
fail  to  do  so  as  rapidly  ;  they  often  set  up  more  irritation  than  is  requisite  for  the 
|)urpose  in  view  ;  they  sometimes  cause  the  skin  to  slough ;  and  they  are  more 
painful  in  adoption,  inasmuch  as,  being  slower  in  action,  their  application  must 
generally  be  often  repeated  befoi-e  a  satisfactoiy  result  is  insui'ed.  The  galvanic 
cautery  has  often  been  employed  by  the  author  ;  but  after  a  great  number  of  experi- 
ments in  the  treatment  of  such  cases,  he  is  satisfied  that  subcutaneous  ligature  will 
invariably  be  found  quickest  in  action,  most  effectual  in  result,  less  disfiguring  as 
regards  scar,  and,  so  far,  less  painful  than  any  other  kind  of  treatment.  This  is  the 
case  whether  a  nsevus  of  the  lip  be  large  or  small ;  vmless  the  case  be  more  suitable 
for  the  knife. 

These  remarks  apply  to  the  general  treatment  of  arterial  nrevi,  but  when  the  nsevoid 
tissue  is  evidently  of  venous  character,  and  not  too  large,  it  will  be  found  best  to 
dissect  them  out.  A  clean  incision  through  the  skin  sufficiently  long  to  allow  of  this 
dissection  is  followed  by  little  disfigurement.  If  in  the  eyelid,  the  cicatrix  is  often  lost 
in  the  folds  of  the  skin ;  or  if  in  the  lips,  the  mass  can  generally  be  attacked  fi-om  within 
by  cutting  through  the  mucous  surface  alone.  The  author  has  frequently  removed 
such  naivi  from  the  forehead,  nose,  eyelids,  and  lips,  leaving  in  the  course  of  a  year  or 
two  hardly  a  perceptible  scar.  In  dissecting  out  such  small  nsevi  the  only  precau- 
tion is  to  avoid  cutting  into  the  nsevoid  tissue  itself,  but  dissecting  beyond  or  outside 
of  it.  There  is  generally  but  very  slight  bleeding,  as  healthy  vessels  are  alone  cut 
through,  but  should  the  nsevoid  structure  be  accidentally  wounded,  more  free  bleeding 
will  occtir,  as  diseased  vessels  do  not  contract  in  the  manner  healthy  ones  do  when 
divided.  If,  however,  troublesome  bleeding  does  take  place,  the  bleeding  point,  or 
mass,  may  be  readily  taken  vip  by  forceps,  and  a  ligature  passed  through  or  around 
it,  and  the  dissection  proceeded  with.  We  have  never  found  much,  bleeding  follow 
such  an  operation :  more  frequently  the  remark  applies  that  less  bleeding  takes  place 
than  may  be  anticipated.  It  must  not  be  forgotten  that  venous  nsevi  occasionally 
become  arrested  in  growth,  or  degenerate,  and  even  disappear  without  an  surgical 
interference. 
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Cancer  of  the  lip  may  be  said  to  be  confined  to  the  lower  lip,  so  rare  is  it  in  the 
upper ;  it  certainly  occurs  more  frequently  in  the  male  than  in  the  female,  the  pro- 
portion being  relatively  large  in  the  stronger  sex. 

The  characteristics  of  cancer  aflecting  the  lip  deserve  particular  attention.  As  a 
rule,  we  may  say  it  is  found  to  consist  of  the  epithelial  variety. 

'  Epithelial  cancer  has  its  primary  seat,  with  very  rare  exceptions,  in,  or  just 
beneath,  some  portion  of  skin  or  mucous  membrane.  Its  most  frequent  locality  is  the 
lower  lip,  at  or  near  the  junction  of  the  skin  and  mucous  membrane.'  '  Commencing 
sometimes  as  a  small  warty  growth  on  the  lip  ;  sometimes  as  if  the  mucous  membrane 
were  excoriated,  with  the  excoriation  resting  on  an  inflamed  and  thickened  base ;  some- 
times as  a  small,  indolent  tubercle  :  the  condition  which  does  not  at  first  excite 
suspicion,  by  degrees  is  seen  to  alter  and  the  growth  to  increase.  The  wart  grows  in 
breadth  and  thickness  ;  the  excoriation  becomes  deeper,  and  rougher  on  its  surface  ; 
the  tubercle  peels  and  ulcerates,  scabs  and  peels  again ;  until,  sooner  or  later,  the  per- 
sistence of  the  mass,  or  the  heat  and  jDain  of  the  part,  attracts  the  more  serious  atten- 
tion of  the  patient,  and  he  then  seeks  for  relief. 

It  is  unnecessary  here  to  enter  upon  the  question  of  the  pathology  of  cancer,  or 
of  its  cachexia ;  the  subject  is  discussed  in  the  essay  on  Tumours,  Vol.  I. 

The  diagnosis  of  cancer  of  the  lip  may  at  first  sight  appear  simple  enough  ;  and  yet 
a  certain  degree  of  caution  must  be  observed,  ere  an  opinion  be  definitely  arrived  at, 
as  to  the  precise  character  of  a  hardened  sore,  or  of  a  raised  tubercle  of  the  lower  lip. 
It  has  occurred  to  the  author,  and  no  doubt  to  many  others,  to  point  out,  that  a  pre- 
viously supposed  cancer  of  the  lip  was  but  a  chancre  :  a  chancre  of  the  lip  has  been 
mistaken  for  the  more  serious  malignant  sore.  The  surface  under  both  conditions 
may  be  superficially  excoriated  ;  the  lip  may  be  thickened  at  the  part ;  the  sore  may 
rest  on  a  hardened  base ;  and  there  may  be  the  additional  suspicious  circumstance  of 
attendant  enlarged  glands  in  the  submaxillary  region.  It  must,  however,  be  borne 
in  mind,  that  cancer  of  tho  lip  is  somewhat  slow  in.  its  progress  ;  that  the  cervical 
glands  do  not  usually  indicate  the  more  grave  implication  of  the  constitution  at  an 
early  period :  whereas  in  chancre  the  glandular  enlargement  would  be  apparent  in 
six  or  eight  weeks,  at  the  latest,  fi-om  the  first  appearance  of  the  sore ;  and  probably, 
if  no  specific  treatment  have  been  adopted,  other  evidences  of  secondary  symptoms, 
such  as  eruption,  sore-throat,  tkc,  would  be  manifest  within  six  weeks  of  the  first 
infection.  As  a  mistake  in  diagnosis  between  cancer  and  chanci'e  of  the  lip 
may  occasionally  occui-,  a  few  remarks  in  passing,  on  that  subject,  wUl  probably  not 
be  useless. 

Cancer  of  the  lip  is  a  disease  of  advancing,  if  not  of  advanced  life ;  but  man  is 
often  depraved,  and  experience  teaches  us  that  age  need  not  be  taken  as  a  bar  to  the 
occurrence  of  a  chancre  of  the  lip. 

A  g'entlemaa,  past  the  meridian  of  life,  applied  to  the  author  with  a  condition  of  lip  which 
had  excited  suspicions  as  to  its  cancerous  character.  The  appearance  of  the  sore  itself  was 
extremely  deceptive  ;  scattered  and  isolated  glands,  slightly  enlarged,  and  hard,  were  to  be 
felt  in  the  submaxillary  regions ;  and  his  position  and  circumstances  in  life  rendered  it  most 
improbable  that  a  chancre  could  have  leen  contracted  on  such  a  part.  This  sore  was  found 
to  he  accompanied  by  a  commencing  faint  lichenous  eruption.  The  patient  was  put  under  a 
mild  course  of  mercury,  and  rapidly  recovered ;  the  hardness  at  the  base  of  the  sore  entirely 
disappeared. 

The  characteristics  of  the  two  afiections  may  thus  be  summed  up  :  chancre  of 
the  lip  may  occur  at  any  period  of  life,  and  is  as  often  seen  on  the  upper  as  the  lower 
lip.  Youth  is  the  most  probable  period  of  the  infection ;  and,  it  may  be  said,  is  most 
frequently  observed  in  women :  it  sooner  or  later  forms  a  superficial  sore,  raised 
on  a  base  of  an  almost  caitilaginous  consistence  :  the  surface  appears  more  like  an 
excoriation  than  an  ulcer ;  or  the  svirface  may  have  cicatrised  and  the  hard  base 
remain.  The  glands  of  the  submaxillary  spaces  enlarge  at  an  early  period,  some  six 
or  eight  weeks  after  the  sore  commences  ;  and  though  hard,  small,  and  scattered 
usually,  they  sometimes  attain  a  large  size.     In  one  instance  which  came  under  the 

^  Paget's  Suryical  Pathology,  vol.  ii.  p.  419. 
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author's  notice,  the  glands  on  the  right  side  were  very  much  enlarged,  and  on  the 
inside  of  the  right  half  of  the  lower  lip  was  a  large  hard  cicatrix,  the  original  sore 
of  which  had  entirely  healed  some  weeks  pi-eviously.  Secondary  symptoms  will 
sooner  or  later  appear,  unless  early  treatment  be  adopted. 

Cancer  of  the  lip  is  generally  a  disease  of  advanced  life,  and  usually  affects  the 
lower  lip  ;  is  most  frequent  in  men  ;  its  progress  is  not  uniform,  nor  often  rapid  ;  it 
does  not  implicate  the  absorbent  glands  at  so  early  a  period  as  chancre ;  does  never 
thoroughly  heal  up  and  cicatrise  or  lose  its  hard  base  like  chancre.  The  disease  is 
usually  of  the  epithelial  variety  of  cancer,  and  varies  a  good  deal  in  its  method  of 
commencement,  in  its  progress,  its  growth,  and  its  appearance ;  while  the  character- 
istics of  chancre  are  uniform  in  most  persons.  Cancer  always  contaminates  the 
absorbents,  if  allowed  to  run  its  course  unchecked ;  ultimately  it  destroys,  locally,  all 
tissues  in  contact  with  its  surface  ;  the  whole  lip  may  be  affected  ;  and  large  cancerous 
masses  may  exist,  at  the  same  time,  from  the  symphysis  to  the  clavicle ;  and  death 
ultimately  follows. 

The  treatment  of  cancer  of  the  lip  usually  resolves  itself  into  removal  by  knife,  or 
destruction  by  caustic.  In  the  opinion  of  the  author,  it  should  be  entirely  restricted 
to  that  of  the  knife  ;  and  the  earlier  such  treatment  is  adopted,  the  better  the  pro- 
spect of  prolonging  life. 

The  surgeon  having  decided  to  remove  a  cancer  of  the  lip  with  the  knife,  the 
patient  should  be  seated  in  front  with  his  head  steadily  supported  by  an  assistant ; 
or  placed  in  the  recumbent  position  if  an  anaesthetic  be  used.  If  the  disease  occupy 
but  a  small  portion  of  the  lip,  the  mass  may  be  removed  entirely  by  a  V-shaped  cut 
through  the  healthy  structui^e.  The  lip  may  be  transfixed  with  a  thin  straight  knife, 
and  then  cut  upwards  on  either  side  of  the  diseased  tissue  :  an  assistant  should  hold 
the  flaps  as  they  are  liberated  from  the  diseased  pai't.  The  flaps  are  to  be  brought 
together  with  pins  and  the  twisted  suture,  or  by  sutures  alone ;  care  being  taken 
that  the  meeting  line  of  mucous  membrane  and  skin  be  accurately  adjusted.  One, 
two,  or  three  pins  may  be  requisite  ;  some  surgeons  prefer  sutures  without  pins  ;  and 
silver  sutures  answer  the  pux^pose  very  satisfactorily.  If  pins  be  used,  as  soon  as  they 
are  fixed  by  suture,  the  sharp-pointed  ends  shoiild  be  cut  off,  and  the  remaining  ends 
so  protected  that  they  be  not  readily  caught  b}^  the  dress,  &c.  of  j)ersons  in  atten- 
dance, otherwise  the  patient  rvms  the  risk  of  being  accidentally  mvich  hurt,  for  want 
of  a  little  foresight.  In  all  these  operations  the  pins  or  sutures  should  be  removed  at 
the  end  of  forty -eight  hours  at  the  latest,  and  the  wound  supported  by  adhesive 
plaster. 

If  a  large  surface  of  the  lip  be  affected,  and  the  disease  be  superficial,  it  may  be 
readily  removed  by  a  semicircular  sweep  of  the  knife,  or  a  cut  with  a  pair  of  curved 
scissors  ;  in  either  case  the  opposed  edges  of  skin  and  mucous  membrane  should  be 
brought  together  with  sutures.  In  the  incisions  through  the  lip,  the  labial  arteries 
bleed  freely.  With  the  aid  of  the  pins  and  twisted  sutui-e  the  haemorrhage  is  readily 
and  effectually  checked ;  with  the  semicircular  incision  a  ligature  or  two  may  be 
requisite. 

It  will  save  some  little  inconvenience,  and  also  pain,  to  have  the  sutures  well 
oiled  before  they  are  twisted  round  the  protruding  extremities  of  the  pins  :  by  using 
this  precaution,  it  will  be  easy  to  remove  the  sutures  subsequently  ;  when  not  oiled, 
they  adhere  to  the  pins  and  to  the  skin,  and  always  occasion  pain  on  removal. 

The  use  of  caustics,  in  cases  of  epithelial  or  other  cancers  of  the  lip,  is  but  waste 
of  time,  and  an  unnecessary  infliction  of  suffering ;  provided  the  disease  be  not  too 
far  advanced  for  i-emoval  by  the  scalpel.  The  knife  should  always  be  used  when 
practicable ;  caustic,  only  when  the  disease  is  too  fer  advanced  for  removal  by  the 
knife.  But  even  then  it  is  doubtful  whether  any  application  of  caustic,  by  retarding 
growth  or  destroying  material,  compensates  for  the  pain,  and  often  exquisite  suf- 
fering, which  is  inflicted  by  its  use.  If  caustic  be  decided  on,  the  most  eflicient  is 
the  actual  cautery  used  in  the  form  of  the  benzoline  cautery,  or  the  chloride  of  zinc 
applied  in  the  form  of  a  paste. 

The  advantages  of  operating  early  can  only  be  appreciated  when  compared  with  the 
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more  rapid  results  of  a  case  which  is  allowed  to  run  its  course  unmolested.  But  under 
the  most  favourable  circumstances,  we  can  only  expect  the  operation  of  removal  to 
relieve  for  a  time ;  the  disease  usually  returns,  and  generally  shows  itself  in  the 
glands  of  the  submaxillary  region.  These  in  time  increase  to  a  great  size ;  the  skin 
over  them  idcerates  and  sloughs ;  an  ulcerated  and  fungoid  surface  discharges  pro- 
fusely, and  often  bleeds  largely  ;  and  life  is  thus  drained  away.  We  cannot  here 
more  fully  discuss  the  advantages  of  the  removal  of  cancerous  affections  of  the  lip  ; 
but  as  such  affections  are  not  ultimately  amenable  to  any  treatment,  nor  the  disease 
ever  eradicated  by  tojiical  remedies,  their  entire  removal  offers  the  speediest  prospect 
of  present  relief;  and  though  such  a  measure  should  be  adopted  as  soon  as  the  disease 
is  decided  to  be  cancer,  the  remedy  is  at  best  but  a  choice  of  evils,  and  must  not  be 
held  out  as  one  of  radical  benefit. 

Cases  are,  however,  occasionally  met  with  in  which  somewhat  more  satisfactory 
results  follow  removal.  A  gentleman  had  suffered  for  some  few  years  from  a 
troublesome  superficial  ulceration  on  the  right  side  of  the  upper  lip,  and  part  of  the 
right  cheek  above  the  affected  portion  of  the  lip.  This  had  been  kept  in  check,  and 
had  occasionally  healed  under  the  application  of  arsenical  and  other  caustic  prepara- 
tions ;  attended,  however,  by  much  suffering  whenever  under  such  treatment. 
Thotigh  each  application  of  caustic  was  followed  by  healing,  each  cicatrisation  was 
succeeded  by  fresh  ulceration.  This  condition  continued  till  the  right  half  of  the 
upper  lip  became  thickened  to  some  extent,  the  ulceration  was  observed  to  be  less 
amenable  to  treatment,  and  much  constant  burning  pain  was  established  in  the  pai-t. 
The  author  was  now  consulted.  The  ulceration,  although  somewhat  superficial,  was 
supported  on  a  thickened  and  hardened  base.  It  implicated  a  patch  of  the  right 
cheek,  the  size  of  half-a-crown  piece,  and  slightly  encroached  on  the  adjacent  ala  of 
the  nose  at  its  lower  border.  The  right  half  of  the  upper  lip  was  much  thickened, 
and  in  its  substance  could  be  felt  some  suspicious  hard  spots,  or  tubercles,  which 
conveyed  the  imjiression  to  the  touch  of  incipient  epithelioma.  The  whole  of  the 
diseased  mass  was  removed  by  the  knife.  One  incision  was  carried  from  near  the 
inner  angle  of  the  eyelids  downwards,  so  as  to  include  the  ulcerated  portion  of  the 
ala  nasi,  and  then  through  the  centre  of  the  upper  lip  to  its  free  border.  A  second 
incision  was  commenced  at  the  point  of  the  first  above,  and  carried  down  to  the  angle 
of  the  mouth.  The  piece  between  these  incisions  was  then  dissected  freely  from  its 
attachments.  The  divided  lip  was  brought  together  by  means  of  hair-lip  pins  and 
twisted  threads,  and  the  upper  portion  of  the  wound  by  silver  wire  sutui-es.  The 
mouth  was  at  first  very  much  drawn  to  one  side,  and  the  nose  also,  but  to  a  less 
extent.     The  entire  wound  healed  quickly  and  most  satisfactorily. 

The  examination  of  the  diseased  portion  proved  it  to  be  true  epithelioma.  It  is 
five  yeai's  since  the  operation,  and  when  seen  this  year  (1882)  the  patient  remained 
perfectly  well ;  and  there  was  but  little  disfigurement  of  the  face. 

Cysts  of  the  lip  are  not  infrequent.  They  are  generally  observed  near  the  free 
border,  or  inner  surface  ;  usually  of  the  lower  lip.  They  sometimes  increase  to  an 
inconvenient  size.  On  the  margin  of  the  lip  they  seldom  pi'oject  beyond  the  mucovis 
membrane  ;  the  skin  is  usually  free.  They  are  generally  well  raised  from  the  sur- 
face ;  covered  by  very  thin  membrane ;  usually  semi-transparent,  but  occasionally 
somewhat  discoloured  and  of  a  venous  hue,  as  if  veins  traversed  or  opened  into  a 
cavity.  1  They  contain  either  viscid  clear  mucus,  much  like  the  contents  of  the 
cysts  termed  ranidse  ;  or  sometimes  a  darkish  fluid  of  thick  consistence.  They  are 
generally  single,  though  their  surface  and  shape  may  be  irregular.  They  seldom 
grow  large ;  though  this  may  be  the  result  of  locality,  as  the  surgeon  is  usually 
required  to  remedy  the  evil  before  it  occasions  much  inconvenience,  or  becomes 
unsightly. 

Such  cysts  are  usually  innocent  in  their  character ;  do  not  recur  in  the  part  when 
effectually  ti-eated ;  nor  are  they  congenital,   unless  of  that  variety  alluded  to  as 

'  '  Cysts  formed  of  dilated  portions  of  blood-vessels  shut  off  from  the  main  stream.' — 
Paget,  0}).  cit.  vol.  ii.  p.  27. 
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connected  with  blood-vessels.  These  cysts  ai-e  often  not  larger  than  small  peas,  or 
from  that  to  the  size  of  a  small  walnut ;  painless ;  indiiferent  to  being  handled  ;  and 
only  inconvenient  from  size  or  disfigurement.  They  occasionally  remain  stationary 
for  life  ;  are  then  usually  small  in  size,  and  frequently  discoloured  ;  the  more  trans- 
parent ones  have  the  greatest  tendency  to  increase,  as  if  dependent  on  the  secretion 
of  a  gland,  which  probably,  having  had  its  duct  obstructed,  has  given  rise  to  the 
formation  of  the  cyst. 

The  treatment  to  be  adopted  in  such  cases  is  very  simple  and  usually  satisfactory. 
The  cyst  should  be  freely  divided,  and,  when  entirely  emptied,  it  is  best  to  wipe  the 
intei-ior  with  dry  lint,  then  freely  apply  strong  nitric  acid  to  the  whole  surface  of  the 
lining  membrane.  Though  the  treatment  be  rather  sharp  for  the  moment,  the  pain 
soon  subsides,  and  the  patient  will  be  able  to  eat  and  talk  as  usual.  No  surgeon 
should  be  satisfied  with  simply  puncturing  such  cysts ;  a  puncture,  or  even  a  small 
incision,  will  frequently  close  before  the  cyst  is  obliterated  ;  and  in  a  few  days  it 
becomes  as  large  as  it  was  originally.  Even  after  the  application  of  nitric  acid, 
unless  the  opening  be  free,  and  care  taken  to  keep  it  so,  until  the  cyst  be  entirely 
destroyed,  the  accumulation  of  fluid  is  very  apt  to  recur.  It  is  a  good  precaution  to 
touch  the  edges  of  the  opening  with  nitric  acid  for  a  few  days  consecutively,  to  insure 
its  not  closing  until  suppuration  be  fully  established,  so  that  the  lining  membrane  be 
obliterated.  Occasionally  a  cyst  in  the  lip  is  complicated  with  some  solid  gi'owth. 
Such  growths  are  usually  somewhat  of  a  glandular  nature,^  and  very  favourable  for 
removal.  Those  tumours  are  not  common.  They  resemble,  to  some  extent,  the 
mammary  glandular  tumours  in  consistence  and  character ;  or  *  they  may  appear 
intermediate  between  the  foregoing  and  those  tumours  which  are  found  over,  or  near, 
the  parotid  gland,  and  consist  of  mixed  glandular  and  cartilaginous  tissue,'  ^ 

Sir  J.  Paget  refers  to  a  case  removed  by  himself  from  the  upper  lip  of  a  man  ;  and  de- 
scribes a  second  case,  which  occurred  under  Mr.  Lloyd's  care,  in  a  man  who  had  a  tumour  in 
his  upper  lip  for  twelve  years,  when  it  was  removed.  '  The  tumour  was  firm,  slightly  lobed, 
yellowish-white,  smooth.  In  general  aspect  it  resembled  the  mixed  tumours  over  the  parotid  ; 
but  its  minute  structure  jiresented  as  perfect  an  imitation  of  lobulated  or  acinous  gland-struc- 
ture as  any  mammary  gland.'^ 

The  lips,  more  especially  the  upper  one,  will  occasionally  be  abnormally  prominent, 
thickened,  and  even  somewhat  everted  in  strumous  children,  or  in  children  in  whom 
symptoms  of  inherited  syphilis  are  well  marked.  In  the  former  condition,  there  is 
not  much  benefit  to  be  derived  from  any  specific  treatment;  but  should  the  child 
grow  up  under  favourable  sanitary  and  other  general  domestic  conditions,  this  dis- 
figurement will  probably  materially  diminish,  even  should  it  not  entirely  disappear. 
But  thickened  lips,  due  to  syphilitic  taint,  are  occasionally  met  with  in  adults,  as 
well  as  in  children.  The  author  has  had  lately  under  his  care  a  patient  in  whom 
both  upper  and  lower  lips  became  considerably  hypertrophied.  They  were  prominent, 
somewhat  everted,  slightly  marked  with  superficial  furrows,  and  conveyed  the 
impi'ession  to  the  eye  that  the  enlargement  must  be  due  to  dropsical  effusion. 
There  was  no  corresponding  oedema  of  the  cheeks,  nor  any  enlarged  glands  to  be 
discovered  in  the  submaxillary  spaces.  The  patient  complained  that  they  felt  hot 
and  painful.  He  had  long  been  the  subject  of  syphilis — patches  of  white  mucous 
membrane  were  well  marked  on  the  inside  of  cheeks  and  lips.  His  condition 
greatly  improved  under  treatment,  especially  as  regards  the  lower  lip,  which 
returned  almost  to  its  natural  size.  Another  form  of  thickened  lip  will  be  found 
due  to  hypertrophy  of  submucous  gland  cells.  '  On  removing  the  hypertrophied 
mucous  membrane,  a  number  of  small  gi'anular  bodies,  the  size  of  hemp  seeds,  and 
made  up  of  gland-cells,  are  always  found  underlying  a  healthy  mucous  membrane.'  * 
This  enlargement  shows  itself  by  a  prominence  or  bulging  rather  of  the  mucous 
membrane  on  each  side  of  the  median  line,  rather  like  a  fulness  of  the  inner  surfaces 

^  For  a  specimen,  see  Museum  of  St.  George's  Hospital;  referred  to  also  by  Paget, 
Surcjical  Pathology,  vol.  ii.  p.  73. 

'■'  Paget,  vol.'ii.  p.  262.  •'*  Ibid.  p.  263. 

*  Bryant,  Practice  of  Surgei-y,  vol.  i.  p.  515. 
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of  this  portion  of  the  li[)  than  actual  general  thickening.  This  is  dependent  on  the 
increase  of  size  of  the  glands  existing  in  these  parts.  Mr.  Bryant  states  that  when 
removed,  by  careful  excision  of  the  diseased  submucous  tissue,  it  does  not  recur. 

Cysts  of  the  mouth  may  be  congenital,  or  the  result  of  obstructed  ducts,  ranulae, 
or  possibly  bursse  between  the  muscles  of  the  tongue. 

Congenital  cysts  of  the  mouth  are  not  frequent,  though  they  occur  sufficiently 
often  to  be  fi^miliar  enough  to  surgeons.  Mr.  Csesar  Hawkins  long  ago  drew  atten- 
tion to  their  real  character.'  Usually  such  cysts  are  single,  and  may  increase  to  a 
large  size  ;  or  they  may  be  multilocular  and  numerous,  and  occupy  a  considerable 
portion  of  the  floor  of  the  mouth.  Whether  single  or  compound,  they  will  usually 
be  found  between  the  lower  jaw  and  the  tongue  ;  if  large,  pressing  the  floor  of  the 
mouth  forwards  and  upwards,  and  the  submaxillary  soft  tissues  outwards  and  down- 
wards. 

An  infant  three  weeks  old  was  sent  to  the  author  by  Mr.  Frank  Bucklaud,  then  assistant- 
surgeon  of  the  Second  Life-Guards.  The  mother  found  that  the  child  suckled  with  increasing 
difficulty  during  the  last  few  days,  in  consequence  of  a  swelUng  on  both  sides  of  the  floor  of 
the  mouth,  which  was  pushing  up  the  tongue,  and  had  much  widened  the  lower  jaw.  It  had 
also  encroached  backwards  so  as  to  press  somewhat  on  the  larynx  and  pharynx ;  respiration 
was  somewhat  impeded  ;  deglutition  was  slow  and  difficult.  Under  the  tongue  and  on  both 
sides  of  the  mouth  there  projected  a  lobidated  irregular  cystic  mass  ;  some  portions  of  which, 
especially  on  the  left  side,  were  so  prominent,  that  the  tongue  was  pushed  upwards  hj  it,  and 
the  tumour  bulged  out  between  the  tongue  and  the  loAver  jaw,  to  such  an  extent,  that  the 
infant  could  not  close  its  lips.  An  irregular  lobulated  swelling  projected  on  each  side  of  the 
throat,  immediately  below  the  lower  jaw. 

The  cysts  projecting  between  the  tongue  and  lower  jaw  were  thin  and  pellucid,  the  mem- 
brane covering  them  pale-coloured,  and  free  of  vessels  on  its  surface. 

A  seton  passed  through  a  cyst  on  the  left  side  soon  allowed  it  to  collapse ;  a  thin  purely 
transparent  fluid  oozed  out  through  the  punctures.  On  other  days  other  threads  were  passed 
through  some  of  the  more  prominent  cysts,  while  some  were  punctured.  The  partial  reduc- 
tion of  the  sublingual  swelling  enabled  the  infant  to  partake  more  freely  of  food,  and  for 
some  days  a  slight  improvement  was  observed  in  his  condition.  This  was  but  transient ; 
evidently  other  and  deeper  cysts  became  larger  ;  gradual  increase  of  dysphagia  and  dyspnoea 
supervened  ;  and  the  infant  died,  greatly  emaciated,  the  sixth  week  after  its  hist  visit  to  the 
hospital. 

On  examination,  it  was  found  that  this  cystic  formation  involved  all  the  tissues  between 
the  mucous  membrane  of  the  floor  of  the  mouth  and  the  skin  covering  the  submaxillary 
region  ;  so  that  not  only  did  the  mass  of  cysts  (it  might  be  termed  a  multilocular  cystic 
tumour)  project  upwards  in  the  mouth,  but  downwards  on  both  sides,  in  the  submaxillary 
spaces.  On  a  section  of  the  tongue,  the  whole  muscular  structure  w'as  seen  studded  with 
cysts  ;  small  and  millet-like  in  some  parts,  rather  larger  in  others ;  some  single,  others  multi- 
locular. The  larger  ones  were  generally  multilocular,  with  bands  running  across  and  around 
their  walls.^ 

Other  forms  or  characters  of  cysts  are  occasionally  observed  in  the  mouth,  some- 
times between  the  gum  and  the  cheek. 

Sir  J.  Paget  describes  a  case  of  this  nature,  which  occurred  in  a  woman,  in  whom  a  soft 
elastic  swelling  pushed  out  the  thin  mucous  membrane  of  the  upper  jaw,  producing  externally 
an  appearance  somewhat  similar,  at  first  sight,  to  distension  of  the  antrum.  An  incision  into 
the  cyst  allowed  the  escape  of  nearly  an  ounce  of  turbid  brownish  fluid,  containing  crystals  of 
cholesterme. 

Cysts  connected  with  defective  development  of  teeth,  '  dentigerous  cysts,'  usually 
confined  to  the  alveolar  regions  of  the  maxillse,  are  not  uncommon.  Their  history 
and  treatment  are  related  by  Mr.  Salter,  and  will  be  found  in  the  preceding  essay. 

Obstructions  of  mucous  follicles  occasionally  give  rise  to  the  formation  of  mucous 
cysts,  already  spoken  of;  the  obstruction  of  the  submaxillary  or  sublingual  ducts 
may  be  productive  of  the  cysts  termed  '  ranulse.' 

A  more  rare,  but  well-known  character  of  cyst  is  met  with  amongst  the  soft 
tissues  of  the  submaxillary  region,  usually  between  the  symphysis  and  angle  of  the 
lower  jaw,  and  more  or  less  deeply  seated  between  the  floor  of  the  mouth  and  the  inner 
surface  of  the  bone.     This  cyst  will  be  found  to  contain  sebaceous  matter,  mixed  not 

1  Med.-Chir.  Trans,  vol.  xxii.  p.  231. 

*  The  preparation  is  in  St.  George's  Hospital  Museum. 
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unfrequently  with  hair  or  other  evidences  of  its  dermoid  origin.  The  amount  of 
its  contents  is  sometimes  considerable,  due  probably  to  the  age  of  the  cyst ;  for  its 
very  gradual  distension  has  allowed  it  to  attain  a  size  larger  than  would  otherwise 
be  expected,  and  this  without  producing  local  inconvenience  or  trouble  during  the 
greater  period  of  its  existence.  The  contents  are  consequently  often  offensive,  and 
semi-purulent  when  evacuated  ;  the  larger  proportion  will  be,  however,  the  result  of 
epithelial  accumulation. 

Its  existence  may  have  been  noticed  from  bii'th ;  but  as  far  as  experience  enables 
us  to  arrive  at  a  conclusion  on  this  point,  it  appears  more  frequently  to  become 
evident  at  some  later  period  of  life  ;  for,  although  in  all  likelihood  congenital,  it  may 
originate  in  so  small  a  cavity,  and  may  so  slowly  fill,  that  it  will  only  make  itself 
conspicuous  to  sight  or  be  detected  by  touch  at  some  subsequent  period. 

The  opinion  arrived  at  that  such  cases  are  usually  congenital,  that  their  origin 
is  due  to  imperfect  closure  of  a  branchial  fissure,  and  that  they  are  closely  allied  to 
such  cysts  of  a  dermoid  character  as  are  frequently  met  with  in  children,  in  the 
cheek  or  at  the  orbital  edges,  appears  to  be  founded  on  very  carefully  sifted  evidence. 
Many  writers  have  drawn  attention  to  this  subject,  but  Mons.  Jean  Gusset  ^  has 
more  recently  and  in  a  very  complete  manner,  in  a  memoir  to  which  the  reader  is  re- 
i'crred,  described  the  abnoi'mal  conditions  dependent  on  imperfect  occlusion  of  branchial 
fissures,  and  the  occasional  consequent  foi-mation  of  such  cysts. 

The  author  was  consulted  by  a  gentlema.n  with  a  large  cyst  below  the  angle  of 
the  jaw,  and  protruding  forwards  towards  the  median  line  :  it  projected  much  into 
the  left  side  of  the  floor  of  the  mouth,  and  the  tongue  was  consequently  pushed  some- 
what to  the  opposite  side.  Articulation  was  slightly  interfered  with,  and  some 
difiiculty  was  experienced  in  mastication  and  deglutition.  Some  fifteen  years  pre- 
viously this  patient  had  been  operated  on  by  Sir  W.  F'ergusson  for  what  was  described 
as  a  somewhat  similar  swelling.  An  attempt  was  made  to  dissect  it  out.  A  large 
portion  of  the  cyst  had  evidently  been  removed,  but  most  probably  a  small  portion 
had  been  left  behind.  There  was  considerable  bleeding  at  the  time  of  the  operation. 
About  three  yeai's  subsequently  a  swelling  recommenced  in  the  original  seat  of  the 
tumour,  and  had  gradually  inci-eased  till  seen  by  the  author.  The  cyst  was  freely 
laid  open  from  without,  and  about  a  pint  of  semi-fluid  sebaceous  matter  was  observed 
to  escape,  the  forefinger  introduced  into  the  cyst  detected  a  cavity,  which,  besides 
extending  along  a  considerable  portion  of  the  floor  of  the  mouth,  ran  backwards  and 
upwards  inside  the  ramus  of  the  jaw,  and  apparently  terminated  just  behind  the 
tonsil  and  in  close  proximity  to  the  phaiynx,  from  which  it  was  separated  by  a  very 
thin  septum.  The  cyst  was  freely  washed  out  daily  with  a  lotion  (of  1  in  20)  of 
carbolic  acid  until  it  had  contracted  and  become  perfectly  closed.  During  the  process 
of  washing  out,  and  especially  at  the  earlier  period  of  treatment,  large  and  numerous 
flakes  of  epithelium  would  be  daily  removed,  and  this  desquamation  continued  almost 
to  the  latest  date.  It  is  now  four  years  since  the  last  operation,  and  the  patient  has 
remained  free  from  recurrence  of  any  swelling. 

A  young  woman  was  admitted  into  St.  George's  Hospital,  with  a  considerable  swelling 
on  the  right  side  of  her  month  and  neck.  The  swelling  bulged  into  the  mouth ;  had  dis- 
placed the  tongue  to  the  opposite  side;  and  protruded  downwards  in  the  submaxillary 
region.  The  swelling  was  painless,  hut  inconvenient  from  its  size  ;  it  had  been  many  years 
forming,  and  it  was  doubtful  whether  it  was  not  congenital.  A  free  incision  through  the 
portion  projecting  into  the  mouth  allowed  the  escape  of  a  large  quantity  of  a  thickish  yellow 
fluid,  most  offensive  and  putrid  in  smell,  similar  to  the  contents  of  a  suppurating  sebaceous 
cyst.     By  degrees  the  cavity  contracted  and  closed. 

This  patient  returned  to  the  hospital  about  three  years  afterwards.  The  cyst  had  again 
filled,  and  projected  a  good  deal  below  the  lower  jaw.  It  was  now  opened  by  the  author^ 
in  the  neck,  below  the  lower  maxillary  bone,  and  a  large  quantity  of  offensive  sebaceous- 
looking  fluid  was  evacuated ;  a  seton  was  then  passed  through  the  cyst,  and  retained  several 
dajs,  until  the  cavity  had  become  perfectly  contracted.  The  opening  soon  closed,  and,  as  far 
as  could  be  ascertained,  the  cyst  appeared  to  have  been  obliterated.  Nothing  more  has  been 
heard  of  the  patient. 

The  deep  seated  connections  of  these  latter  cysts  render  their  removal  by  knife, 
^  Etude  sur  TAppareil  Branchial,  !^-c.     Masson,  Paris,  1877. 
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if  not  neai'ly  impossible,  at  any  rate  so  hazardous,  that  any  attempt  to  dissect  them 
out  had  better  be  avoided,  if  free  incision  and  daily  washing  out  with  some  stimu- 
lating disinfectant  offers  a  prospect,  by  destruction  of  their  lining  membrane,  of  their 
perfect  contraction  and  so  far  eradication.  A  case,  related  by  Fergusson,  well  illus- 
trates the  difficulties  a  surgeon  may  have  to  encounter  in  the  attempt  to  remove  the 
cyst  by  knife,  to  say  nothing  of  the  danger  the  patient  may  be  placed  in.^ 

The  diagnosis  of  cysts  of  the  mouth  is  not  often  complicated  :  usually,  fluctuation 
is  very  evident ;  as,  frequently,  the  surface  of  a  portion  of  the  cyst  projects  into  and 
on  one  side  of  the  moiith,  so  that  it  may  be  seen  covered  only  by  mucous  membrane  ; 
the  walls  are  thin  and  pellucid  ;  the  contents  visibly  transparent,  or  slightly  tinged 
from  some  accidental  circumstance  or  Ladividual  peculiarity. 

In  other  cases  these  cysts  present  more  obscure  conditions ;  they  may  lie  deep 
among  the  muscles  of  the  floor  ;  or  may  press  backwards  and  interfere  with  the 
movements  of  the  larynx  or  pharynx ;  or  a  sanguineous  tumour  may  be  mistaken  for 
a  cyst,  though  sanguineous  tumours  are  exceedingly  rare  in  these  parts. 

Such  serous  and  mucous  cysts  as  we  have  referred  to  may  be  treated  without 
hesitation,  and  without  much  danger.  If  very  large,  it  may  be  as  well  to  draw  off  a 
portion  of  the  fluid,  in  the  first  instance  ;  and  subsequently  have  recourse  to  setons, 
or  injections  of  iodine.  But  as  in  any  operation  in  the  region  of  the  mouth  and 
neck  oedema  may  occur  about  the  root  of  the  tongue  and  the  fauces,  and  interfere 
with  deglutition  or  respiration,  it  is  better  to  select  the  less  irritating  and  most 
simple  treatment,  before  proceeding  to  the  more  heroic. 

In  the  treatment  of  mucous  cysts  of  the  mouth,  a  seton,  or  injection  of  iodine, 
will  often  be  found  inefficient ;  the  cyst  may  fill  again  in  a  short  time.  If  a  portion 
of  the  cyst  be  cut  away,  the  contents  allowed  to  escape,  and  nitric  acid  applied  freely 
to  the  interior,  the  treatment  will  generally  be  found  successful.  Some  of  the  small, 
isolated,  mucous  cysts,  situated  immediately  under  the  mucous  membrane,  may  be 
readily  removed  by  the  knife  ;  but  the  attempt  to  remove  a  large  and  more  deeply- 
seated  cyst  is  hazardous  and  unnecessary. 

By  laying  the  cyst  freely  open,  in  all  probability  it  will  close  up  from  the  bottom, 
or,  at  any  rate,  become  so  much  diminished  that  ultimately  a  seton,  or  injection  of 
iodine,  will  effect  its  obliteration.  A  silver  wire  may  be  used  as  a  seton,  if  the  cyst 
contents,  by  tapping,  are  proved  to  be  clear  and  thin ;  but  if  opaque,  dark-coloured, 
thick,  or  purulent,  a  free  incision  is  the  safest,  the  most  effectual,  and  the  least 
tedious  treatment, 

A  large  cyst  opened  by  incision  in  the  mouth,  and  found  to  contain  purulent 
fluid,  may  not  contract  very  rapidly,  in  consequence  of  matter  bagging  downwards 
in  the  neck,  in  the  lower  part  of  the  sac.  Under  such  circumstances,  a  small  open- 
ing may  be  made  under  the  jaw,  and  a  drainage-tube  introduced.  But  as  a  scar  in 
the  neck,  especially  in  women,  is  always  objectionable,  such  an  opening  had  better  be 
avoided  unless  absolutely  requisite. 

By  far  the  greater  number  of  the  different  varieties  of  cystic  formations 
(independent  of  bone)  will  be  found  on  the  inner  surface  of  the  lips,  the  surface 
of  the  gums,  or  on  the  floor  of  the  mouth  ;  and  the  ti-eatment  above  described 
may  be  followed  accordingly,  care  being  taken  to  ascertain  fii-st  the  character-  of  the 
fluid  contained ;  for  should  the  contents  be  blood,  the  treatment  should  be  diffei-ent 
to  that  described. 

Sanguineous  cysts  about  the  mouth  are  rare.  When  present,  they  are  usually 
seen  on  the  lips,  near  their  free  border..  Instead  of  free  incision,  when  deeper  seated 
they  shotdd  be  treated  with  setons  or  ligatures,  when  superficial  and  accessible,  they 
may  be  dissected  out,  or  included  in  a  ligature,  like  a  n^vus. 

To  sum  up  the  evidence  on  the  history  of  mucous  or  serous  cystic  affections  of  the 
mouth,  we  find  that,  in  early  life,  they  occur  either  singly  or  in  clusters;  are 
generally  of  a  congenital  nature ;  and  are  found  most  commonly  on  the  floor  of  the 
mouth,  or,  in  after  life,  on  the  surface  of  the  gums.  Yenous  or  sanguineous  cysts 
are  generally  observed  in  the  lips  and  on  their  inner  surface  ;  are  usually  congenital, 
^  Practical  Surgery,  p.  599.     3rd  edit. 
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and  frequently  stationary  ;  in  this  they  differ  from  other  cysts.  Sebaceous  cysts, 
containing  sometimes  a  mixture  of  epithelial,  thick,  white,  and  often  putrid  matter; 
hair  growing  from  the  lining  membrane  (which  pai-takes  of  the  character  of  cuticle) ; 
or  loose  hairs  ;  bone  or  teeth — these  have  no  peculiar  affection  for  locality,  are  most 
capricious  in  their  selection  of  spots  for  habitation,  and  may  be  found  in  any  part  of 
the  mouth  or  its  immediate  neighbourhood.  They  are  usually  round,  small,  and,  if 
immediately  under  the  mucous  membrane,  appear  like  a  white  marble  embedded  in 
the  areolar  tissue.  Their  inclination  is  to  grow  slowly;  so  slowly,  as  already  stated, 
that  years  may  elapse  before  their  presence  occasions  inconvenience.  These  may  all 
be  considered  of  the  congenital  variety.  Mucous  cysts,  ranulse,  cysts  of  the  lips 
connected  with  portions  of  solid  or  glandular  groAvth,  some  serous  cysts,  and  those 
generally  single,  will  be  found  to  commence  after  birth,  and  at  different  ages.  They 
usually  occur  before  very  advanced  life. 

Solid  growths  of  the  lips  and  mouth,  of  a  non-malignant,  i.e.  non-cancerous 
character,  are  not  of  many  kinds,  nor  do  they  frequently  occur.  Labial  gland vdar 
tumours  have  already  been  referred  to.  Occasionally  a  fatty  tumour  grows  among 
the  muscles  of  the  tongue,  or  about  the  floor  of  the  mouth.  The  diagnosis  is  usually 
simple,  though  when  deep-seated  it  may  puzzle  the  surgeon,  until  he  cuts  down  the 
growth.  Its  tendency  is  generally  to  protrude  towards  the  skin  rather  than  towards 
the  mouth  ;  the  constant  movements  of  the  tongue  being  usually  sufficient  to  dir-ect 
the  mass  towards  the  least  resistant  surface. 

A  fatty  tumour  need  only  be  removed  when  of  an  inconvenient  size.  A  free 
incision  over  its  surface,  below  the  jaw,  will  generally  allow  of  its  being  readily 
dissected  or  dragged  out. 

The  author  removed  one  for  a  lady,  forty  years  of  age,  who  had  been  aware  for  some  years 
of  its  existence,  under  the  tongue  and  jaw,  on  the  left  side.  On  cutting  freely  down  upon  it, 
the  lobes  of  fat  were  found  to  dip  deeply  into  the  floor  of  the  mouth,  round  the  mylo-hyoid 
muscle  ;  but  the  whole  was  readily  removed. 

The  chief  danger  attendant  on  such  an  operation  is  exten.sion  of  inflammation 
and  suppuration  to  the  intermuscular  tissue  about  the  root  of  the  neck.  The  lady 
alluded  to  had  for  some  days  considerable  pain  and  difficulty  in  swallowing,  but 
ultimately  recovered. 

Occa>sionally  a  calculus  will  be  found  impacted  near  the  orifice  of  a  salivary  duct, 
which  possibly  may  give  rise  to  some  obstruction  and  consequent  distension.  But 
this  is  not  often  the  case  ;  the  calculus  may  not  be  able  to  escape,  but  the  secretion 
of  the  gland  usually  finds  its  way  past  the  calculus.  We  have  seen  the  presence  of 
a  calculus  in  a  salivary  duct  give  rise  to  suppuration  around  it.  Occasionally,  from 
neglect  or  indifference,  one  has  been  known  to  acquire  a  size  which  would  be  usually 
considered  an  intolerable  nuisance — Mr.  Bryant  mentions  an  instance  in  which  a 
salivary  calculus  weighed  48  grains' — and  was  a  source  of  constant  disturbance  to  the 
patient's  comfort.  It  may  be  readily  removed  by  a  slight  incision  over  it  through 
the  mucous  membrane. 

The  condition,  in  infants,  known  as  '  tongue-tie '  is  treated  in  the  essay  on 
Diseases  of  the  Tongue. 

The  tumours  which  affect  the  maxillary  bones  will  be  found  to  consist  of  the 
(1)  Cartilaginous;  (2)  Cystic;  (3)  Fibrous;  (4)  Myeloid;  (.5)  Osseous;  (6)  Vascular; 
(7)  Mucous,  or  Myxoma;  (8)  Cancerous. 

It  is  not  intended  that  the  order  in  which  they  are  placed  should  betaken  as  any 
indication  of  the  relative  frequency  of  these  gi-owths  ;  it  is  simply  intended  to  indi- 
cate all  those  which  are  found  to  attack  these  bones. 

There  are  few  points  in  practice  which  demand  more  careful  consideration  than 
the  origin  and  outgrowth  of  these  tumours.  It  is  only  by  a  most  careful  examina- 
tion of  each  case  that  the  surgeon  can  hope  to  arrive  at  a  satisfactory  diagnosis,  or  be 
enabled  to  decide  with  anything  like  confidence,  whether  recourse  should  be  had  to 
operative  interference,  or  whether  he  should  determine  not  to  meddle  unnece!?sarily 


Bryant,  Practice  of  Surgei-y,  vol.  i.  p.  518. 
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with  a  disease  whicli  offers  no  hope  of  benefit  from  treatment.  In  our  observations 
with  regard  to  the  individual  characteristics  of  these  tumours  we  shall  consider  only 
their  clinical  aspect  and  general  practical  features ;  their  more  minute  patho- 
lof^ical  characteristics  and  structure  will  be  found  fully  described  in  the  essay  on 
Tumours,  Yol.  I. 

Before  entering  into  this  examination,  we  think  it  desirable  to  refer  to  two  other 
growths,  not  included  in  our  list,  but  usually  mentioned  in  most  works  on  surgery 
in  connection  with  diseases  of  the  jaw.  Either  of  these  conditions  might  possibly  be 
mistaken  for  some  of  those  in  our  list,  were  not  allusion  made  here  to  their  occiUTence 
as  well  as  to  their  character.  One  is  a  growth  from  the  gum  ;  the  other  is  an  expan- 
sion of  the  alveolus,  due  to  a  diseased  tooth-fang.  Epulis  is  the  name  given  to  that 
from  the  gum.  It  will  found  fully  described  at  p.  454.  It  is  only  here  necessary  to 
mention  that  the  growth  is  generally  owing  to  some  irritation  set  up  by  a  decayed 
tooth.  It  will  be  seen  up  from  the  gum,  and  often  surrounding  the  tooth,  is 
genei-ally  of  a  darkish  or  bright  red  colour,  varies  in  size  according  to  its  duration, 
and  often  bleeds  when  examined.  It  not  only  grows  from  the  gum,  but  often  dips 
into,  and  is  attached  to,  the  lining  membrane  of  the  alveolus.  The  extraction  of  the 
offending  tooth,  and  the  removal  of  the  growth  by  scoop,  knife,  or  escharotic,  is 
usually  sufficient  for  its  eradication.  Should  it,  however,  be  found  more  intimately 
connected  with  periosteum  or  bone,  or  recur  after  removal,  and  subsequently  prove 
troublesome,  it  will  be  probably  found  to  partake  of  the  myeloid  character — a  con- 
dition to  be  hereafter  described. 

Again,  the  base  of  the  alveolar  lidge  may  at  any  given  point  become  so  much  ex- 
panded as  to  be  mistaken  for  an  osseous  growth  of  the  jaw.  This  expansion  will  be 
due  simply  to  a  peculiar  diseased  and  enlarged  condition  of  the  tooth-fangs,  known 
as  an  '  Odontome.'  ^  It  is  relieved  at  once  by  the  removal  of  the  tooth,  but  is  of 
sufficient  importance  to  be  mentioned  here,  although  it  may  be  said  to  fall  more 
especially  to  the  department  of  dental  tban  to  that  of  general  surgery. 

Cartilaginous  tumours  of  the  bones  of  the  face  are  rare,  and  the  upper  and 
lower  maxillae  may  be  said  to  be  almost  free  from  their  attacks. 

Papret  alludes  to  but  one  well-known  case,  which  occurred  in  the  upper  jaw  of  a  patient 
in  Guy's  Hospital.  Mr.  Beaumont,  Professor  of  Suvfrery  in  the  University  of  Toronto,  has 
recorded  au  interesting  case  in  the  'Royal  Med.  and  Chir.  Transactions,'^  which  occurred  in  a 
hoy  seven  years  of  age,  affected  the  lower  jaw,  and  was  successfully  removed. 

In  the  Museum  of  the  College  of  Surgeons  is  a  wonderful  specimen  of  one  of  these 
tumours,  which  implicates  the  greater  portion  of  the  lower  jaw ;  it  had  been  some  eight  years 
growing,  and  when  the  patient  died,  exhausted  by  its  ravages,  it  measured  two  feet  in  cir- 
cumference.^ 

The  symptoms  and  prognosis  of  enchondroma  are  the  same,  when  it  affects 
either  of  the  jaw-bones,  as  in  other  parts  of  the  body.  These  tumours  of  the  jaws 
may  be  removed  with  much  confidence  of  reUef.  The  operation  cannot  be  too  early 
decided  on ;  delay  may  be  so  far  dangerous  that  a  very  rapid  growth,  by  a  short 
postponement,  may  really  make  the  operation  very  severe  and  extremely  hazardous. 

In  the  removal  of  the  smallest  cartilaginous  tumour,  care  should  be  taken  that 
every  particle  of  the  surface  of  the  bone  from  which  it  is  growing  be  freely  removed. 
In  the  removal  of  the  larger  tumours,  it  will  depend  on  the  involvement  of  the  bone 
how  much  of  it  has  to  be  removed.  The  greater  portion  of  one  side,  or  even  the 
whole,  of  the  lower  jaw,  or  the  whole  of  the  upper  maxillary  bone,  if  involved,  must 
necessarily  be  taken  away.  The  disease  will  pi'obably  be  restricted  to  one  side  in 
the  upper  jaw ;  in  the  lower  it  may  more  readily  involve  the  greater  part  of  the 
bone.  The  prognosis  after  operation  is  usually  favourable ;  but  it  should  not  be  over- 
looked that  enchondroma  sometimes  recurs,  and  that  in  other  cases  the  tumour 
grows  rapidly,  and  large  cysts  are  developed  in  its  substance.  Both  these  forms  of 
enchondroma  are  apt  to  approach  in  character  to  that  of  cancerous  tumours. 

^  For  description,  see  p.  461 .  "  Vol.  xxxiii.  p.  243. 

^  Museum  Catalogue,  No.  1034. 
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Cystic  tumours  of  the  jaw  are  not  very  uncommon.^  We  undertake  their  con- 
sideration in  this  jilace,  in  order  to  mark  particularly  the  distinction  which  must 
always,  pathologically,  be  made  between  the  secondary  cysts  of  bone  resulting  from 
degeneration  of  cartilaginous  tumours,  and  the  primary  cystic  tumours  which  attack 
the  upper  and  lower  maxillae.  The  latter  are  seen  to  originate  in  the  substance  or 
from  the  surfaces  of  the  jaw,  under  a  variety  of  unexplained  circumstances. 

Cysts  of  the  jaws  are  sometimes  found  to  be  connected  with  a  diseased  condition 
of  a  tooth-fang ;  or,  more  frequently,  with  a  diseased  action  attendant  on  the 
development  of  the  tooth-pulp — '  dentigerous  cysts.'     (See  p.  468.) 

Specimens  of  simple  primary  cysts  of  the  jaws,  commencing  in  the  substance  of 
the  bone,  may  be  found  in  some  of  the  museums  of  the  metropolis.  They  expand 
the  bone  more  or  less,  so  as  to  take  with  them  poi-tions  for  their  outer  covering  or 
walls,  the  remainder  of  which  will  be  generally  made  up  of  a  tough  membranous 
substance.  The  contents  are  fluid,  serous,  or  gelatinous,  and  of  different  shades  of 
colour.  '  This  disease  is  usually  of  slow  growth ;  and  there  have  been  instances  in 
which  the  tumour  of  the  jaw,  formed  by  it,  has  acquired  a  large  size.'  ^ 

Fig.  129. — Cystic  Tamour  of  the  Lower  Jaw.    (From  the  Museum  of  St.  George's  Hospital. 


In  the  Museum  of  St.  George's  Hospital  may  be  seen  a  preparation  (fig.  129)  which 
well  illustrates  the  prominent  features  of  a  simple  cystic  tumour  of  the  jaw.  The 
tumour  was  removed  from  a  woman  forty-five  years  of  age.  It  occupied  on  the  right  side 
the  situation  of  the  lower  jaw,  and  extended  from  the  second  incisor  to  the  condyle  of  the 
hone :  it  formed  a  la.rge  globular  cyst,  which  occupied  nearly  the  whole  of  the  side  of  the 
face.  It  extended  doAvnwards  over  the  upper  portion  of  the  neck  ;  and  inwards,  displacing 
the  tongue  ;  it  greatly  interfered  with  speech  and  mastication.  The  principal  part  of  the 
growth  was  upwards  and  outwards  towards  the  malar  bone,  which  was  somewhat  expanded 
and  partly  absorbed.  In  some  parts  the  tumour  appeared  of  hony  hardness  ;  in  others  very 
elastic.  The  integument  covering  it  was  not  discoloured,  and  there  was  no  enlargement  of 
the  neighbouring  glands.  The  disease  had  been  noticed  about  eighteen  years  before  admis- 
sion, when  it  formed  a  small  hard  incompressible  lump,  just  over  the  angle  of  the  jaw:  it 
gave  no  pain ;  and  for  a  long  time  its  increase  was  extremely  slow.  About  six  months 
previous  to  her  admission,  it  commenced  to  enlarge  very  rapidly.  The  cyst  may  be  seen  in 
the  figure  to  extend  from  the  symphysis  to  the  right  condyle. 

1  See  Stanley,  Diseases  of  the  Bones,  p.  268 ;  also.  Diseases  op  Bo]s^es,  Vol.  I.  p.  828. 

^  Stanley,  op.  cit.  p.  267. 
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The  parietes  are  partly  osseous  and  partly  membranous.  The  entire  substance  of  the 
jaw-bone  on  this  side  has  disappeared,  and  is  replaced  by  the  abnormal  growth.  When 
removed,  the  cyst  appeared  to  be  divided  into  several  cells,  which  contained  a  transparent 
gelatinous  fluid  ;  though  in  the  dried  preparation  there  are  but  few  indications  of  such  divi- 
sions. The  tumour  was  successfully  removed ;  but  the  patient  died  subsequently  from 
erysipelas. 

In  the  Museum  of  the  College  of  Surgeons  there  is  a  specimen  of  a  cyst  of  the  lower  jaw, 
occi-ipying  the  greater  extent  of  the  right  side,  and  projecting  outwards  rather  than  upwards. 
It  is  oval  in  shape,  and  multilocular  ;  the  cells  were  filled  with  a  glairy  fluid.  The  diseased 
portion  of  the  jaw  was  successfully  removed.^ 

Whatever  the  origin  of  these  cysts,  they  appear,  on  the  one  hand,  independent 
of  any  tooth -irritation ;  and  on  the  other,  of  any  j^revious  cartilaginous  deposit. 
The  diagnosis  in  such  cases  is  not  beset  with  much  difficulty ;  and  even  if  a  doubt 
exist  as  to  the  nature  of  the  tumour,  it  is  at  all  times  safe  and  easy  to  explore  it  with 
a  trocar.^ 

In  the  treatment  of  these  tumours,  it  is  a  milder  and  a  more  justifiable  course  to 
make  a  free  incision  into  the  cyst,  and  subsequently  to  trust  to  reparative  action, 
than  at  once  to  have  recourse  to  removal  of  the  diseased  mass. 

If  the  cyst  be  large,  or  even  if  it  be  ultimately  requisite  to  remove  it  in  its 
entirety,  the  previous  incision  will  in  all  probability  have  much  reduced  it  in  size ; 
when  the  parts,  if  not  in  a  better,  will  certainly  be  in  no  worse,  condition  for 
removal. 

In  both  the  cases  related  removal  of  the  tumours  was  accomplished  without  difliculty. 
Two  cases  are  mentioned  by  Paget,  in  which  incisions  were  employed  successfully  ;  but  in 
neither  case  did  the  bone  appear  diseased. 

In  a  case  under  the  author's  care  in  St.  George's  Hospital,  the  cyst  occupied  a  large  por- 
tion of  the  left  side  of  the  upper  jaw.  Its  anterior  wall  projected  under  the  cheek,  and 
bulged  out  the  side  of  the  face.  A  free  iucision  was  made  into  the  cyst  from  within  the 
cheek.  The  anterior  wall  was  found  to  be  partly  membranous,  and  partly  consisted  of  thin 
flakes  of  bone.  A  portion  was  readily  removed,  so  that  a  free  opening  was  left  for  the  escape 
of  the  contents,  which  were  of  a  glutinous  consistence  and  brownish  in  colour.  At  the  bottom 
of  the  cyst  there  was  found  projecting  into  its  cavity  the  exti-eme  point  of  the  fang  of  the 
canine  tooth.  On  the  removal  of  the  tooth,  the  fang  was  found  to  be  partially  necrosed.  The 
cyst  contracted  and  closed  in  a  short  time  without  any  further  treatment.  The  patient  was 
about  ten  years  of  age,  and  when  he  qriitted  the  hospital  there  was  no  trace  of  the  disease 
left,  nor  the  slightest  disfigurement. 

In  all  cystic  diseases  of  the  jaw,  careful  examination  should  be  made  of  the  teeth; 
all  diseased  ones  near  the  growth  should  be  at  once  removed.  One  of  the  most 
frequent  causes  of  serious  mischief,  and  still  oftener  of  exquisite  suffering,  is  the  too 
long  abode  of  defective  and  decayed  teeth  in  their  sockets.  We  feel  satisfied  that 
the  greater  the  experience  in  the  treatment  of  diseases  about  the  mouth,  the  more 
exacting  will  the  surgeon  become  respecting  the  removal  of  all  useless,  defective,  or 
decayed  teeth  or  stumps. 

Fibrous  tumours  of  the  upper  and  lower  jaw  are  by  no  means  uncommon  ;  and 
in  their  general  features,  in  their  growth,  and  in  their  varieties,  correspond  to 
fibrous  tumours  of  other  parts.  '  The  favourite  seats  of  fibrous  tumours  of  bone  and 
periosteum  are  about  the  jaws.'  ^  Such  tiimours  may  originate  in  the  substance  of 
the  bone,  and  in  growing,  expand  it,  as  a  crust,  over  the  outer  surface  of  the  tumour. 
In  the  Museum  of  the  College  of  Surgeons  there  is  a  preparation  showing  a  fibrous 
tumour  of  the  jaw,  with  a  thin  shell  of  bone  over  it."*  They  may  grow  from  the 
periosteum,  and  embed  the  bone  in  their  surrounding  mass..  They  aflfect  equally  the 
upper  and  the  lower  maxilla.     They  may  appear  early  in  life. 

J  Museum  Catalogue,  No.  ]033. 

-  M.  Giraldes  has  described  a  form  of  cyst  in  connection  with  the  upper  jaw,  which  he 
believes  to  be  of  very  common  occurrence,  and  to  be  formed  by  a  morbid  change  in  mucous 
glands  naturally  existing  in  the  lining  membrane  of  the  antrum  of  Ilighmoi-e  (see  his 
JRecherches  sur  les  Kystes  du  Sinus  maxillaire)  :  but  no  such  origin  can  be  ascribed  to  those 
which  distend  the  body  af  the  lower  jawbone  in  the  manner  above  described. 

^  Paget,  vol.  ii.  p.  145.  *  No.  1045. 
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Mr.  Liston  removed  a  large  fibrous  tumour  of  tlie  upper  jaw,  in  a  woman  twenty-one 
years  of  age,  which  had  made  its  appearance  four  years  previously.'  It  grew  on  the  outer 
side  of  the  jaw,  and  was  removed  six  months  after  its  first  appearance,  when  about  the  size  ' 
of  the  end  of  the  thumb.  In  eighteen  months  a  return  of  the  disease,  the  size  of  a  hen's 
ego-,  was  removed,  with  a  portion  of  alveolus.  The  growth  reappeared  in  two  or  three 
weeks,  and  attained  a  large  size  in  two  years,  which  rendered  necessary  the  removal  of  the 
whole  of  the  superior  maxillary  bone.     The  patient  recovered. 

Fibrous  tumours  of  the  jaw  are  usually  of  I'atlier  slow  growth  ;  but  their  growth 
may  in  exceptional  cases  be  somewhat  rapid.  Their  usual  histoiy  is  one  of  progres- 
sive and  per.sistent  increase ;  perhaps  more  rapid  in  proportion  to  their  increase  of 
size,  bvit,  in  the  main,  rather  slow  than  rapid.  The  size  some  will  attain  is  best 
illustrated  by  the  collections  in  our  various  museums ;  and  especially  the  prepara- 
tions collected  by  the  late  Mr.  Liston,  now  in  the  possession  of  the  College  of  Surgeons. 
In  some  respects,  as  to  the  size  which  they  attain,  they  appear  to  vary  from  fibrous 
tumours  of  other  parts,  and  especially  those  of  the  uterus ;  for  fibrous  tumouis  of 
the  jaws  are  not  usually  seen  to  expend  their  energies  in  growth ;  they  are  not  seen 
to  stay  their  course,  to  degenerate,  or  calcify ;  or  perha  ps  something  may  be  said 
to  depend  on  their  position,  for  this  is  such  that  it  can  never  permit  of  sufficient  in- 
ci'ease,  or  life,  to  attain  that  end,  without  first  having  grown  to  such  a  size  as  to 
occasion  fatal  impediment  to  deglutition  or  respiration.  They  are  usually  painless 
in  their  growth,  and  innocent  in  character,  as  compared  with  cancer;  but  their 
locality  as  they  grow  renders  them  formidable  as  to  disfigurement,  as  to  discomfort, 
and  even  ultimately  to  life,  if  they  be  not  removed  before  such  gi-owth  be  attained. 
It  is  wise,  thei'efore  to  pass  the  verdict  of  early  removal,  when  we  have  to  pronounce 
judgment  on  such  cases  ;  the  earlier  the  operation  is  performed,  the  less  formidable 
will  it  be.  We  cannot  hold  out  a  prospect  of  arrest ;  but  we  may  certainly  fore- 
warn as  to  the  inconvenience  of  delay,  and  we  may  positively  predict  danger  from 
increase,  and  at  the  same  time  offer  some  relief  to  the  sufferings  of  the  patient.  An 
especial  reason  for  early  removal  applies  more  to  tumours  connected  with  the  upper 
than  to  those  of  the  lower  jaw.  The  tumour  which  commences  in  the  antrum,  or 
any  other  part  of  the  superior  maxilla,  will  constantly  be  found  by  pressure  to 
cause  the  absorption  of  the  floor  of  the  orbit,  and  then  to  make  its  appearance  in 
that  cavity.  By  degrees  the  latter  becomes  filled  by  the  growth,  while  its  original 
contents  are  destroyed  and  absorbed.  The  eye  itself  is  ea,rly  saciificed.  Still  ex- 
panding, the  mass  presses  on  the  upper  wall  of  the  orbit,  and  in  time  surely  gives 
rise  to  its  perforation,  in  a  manner  similar  to  that  observed  in  the  wall  of  the 
antrum,  and  thus  is  ensured  the  contact  of  the  growth  with  the  surface  of  the  dura 
mater.  When  such  a  complication  is  established,  removal  of  the  tumour  is  one  of 
great  hazard,  if  not  certainly  fatal. 

A  man  was  admitted  into  St.  George's  Hospital,  under  the  care  of  the  author,  with  a 
large  fibroid  growth  projecting  from  the  antrum  and  entirely  occupying  the  cavity  of  the 
orbit.  The  eye  had  long  been  completely  destroyed.  There  was  not  much  doubt  alaout  the 
practicability  of  removing  the  mass  with  the  whole  of  the  left  superior  maxilla:  and  as  the 
patient  was  anxious  to  be  rid  of  the  sufferings  entailed  by  the  presence  of  the  growth,  the 
author  removed  it  without  difficulty.  The  tumour  had  apparently  originated  in  the  antrum, 
but  had  no  attachment  to  the  sides  or  upper  wall  of  the  orbit,  though  the  cavitv  was  not  only 
filled,  but  was  also  much  expanded  by  the  growth.  The  patient  bore  the  operation  fairly 
well.  The  whole  of  the  left  superior  maxilla  was  removed,  and  with  it  the  tumour  in  its 
entirety.  Symptoms  of  meningitis  soon  set  in,  and  the  patient  died  in  a  few  days.  On  ex- 
amination after  death,  the  upper  wall  of  the  orbit  was  found  perforated  in  two  places,  and 
hence  the  origin  of  the  meningitis. 

In  their  structure  we  cannot  point  out  any  distinction  between  the  fibrous 
tumours  Avhich  attack  the  lower,  and  those  found  connected  with  the  upper  jaw; 
but,  practically,  there  are  some  important  considerations  connected  with  the  history 
of  the  latter  to  which  we  would  especially  di-aw  attention ;  and  a  knowledge  of 
which  is  most  essential  to  any  operator  dealing  with  such  cases.     Fibrous  tumours 

^  Museum  of  College  of  Surgeons,  No.  1046. 
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of  the  lower  jaw  are  invariably  more  or  less  globular  in  form;  usually  they  have 
a  uniformly  smooth  surface;  their  tendency  is  to  protrude  externally,  more  than 
towards  the  mouth  :  if  originating  in  the  substance  of  the  bone,  perhaps  they  may 
be  found  equally  surrounding  it ;  if  originating  in  the  periosteum,  perhaps  most 
prominent  on  the  corresponding  surface.  Fibrous  tumours  of  the  upper  jaw  are  often 
far  different  in  their  outward  character,  in  their  surrounding  relations,  and  in  the 
tendency  they  display,  from  position,  to  spread  in  different  directions.  A  fibrous 
tumour  supposed  to  be  attached  to  the  upper  jaw  may  really  have  its  origin  from 
the  base  of  the  skull,  the  sphenoid,  or  the  ethmoid  bone ;  and  from  either  point  make 
its  way  through  the  various  foramina  and  fissures,  and  into  the  varioiis  fosspe  in  and 
around  the  superior  maxilla.  Instead  of  a  globular  dense  mass,  as  in  the  lower,  the 
tumour  of  the  upper  jaw  may  be  lobulated  ;  or,  from  its  very  position,  and  as  a 
result  of  its  insinuation  into  these  fissures  and  fossse,  it  may  be  moulded,  as  it  were, 
into  a  mass  of  pedunculated  bodies,  somewhat  analogous  to  the  bulbous  roots  of  a 
tuberous  plant ;  or,  commencing  in  the  interior  of  the  antrum,  it  may  by  growth  or 
position  be  pressed  through  its  anterior  wall,  and. puff  out  the  cheek;  or  thi'ough  its 
floor,  and  push  down  into  the  mouth ;  or  into  the  nares,  and  plug  up  the  lachrymal 
duct ;  or  into  the  orbit,  and  displace  the  eyeball ;  or  into  all  or  several  of  these 
spaces,  and  produce  corresponding  deformity.  So  that  the  diagnosis  of  the  origin 
of  a  fibrous  tumour  of  the  upper  jaw  is  often  as  complicated  an  affair  as  that  of  the 
lower  is  easy ;  indeed  in  some  cases,  until  the  upper  jaw  be  removed,  it  will  be 
impossible  to  determine  to  which  portion  of  the  skull,  or  bones  of  the  face,  the 
groAvth  may  be  attached. 

The  followino-  case  illustrates  the  force  of  these  observations.  A  mau  twentv-five  years  of 
age  was  admitted  into  St.  Goorge's  Hospital,  under  the  cai-e  of  Mr.  Prescott  Hewett,  '  with 
a  large  tumour,  of  an  irregular  shape,  occupying  various  regions  of  the  left  side  of  the  face.' 
In  the  cheek  it  formed  a  swelling  of  the  size  of  a  turkey's  egg,  and  filled  up  the  greater  part  of 
the  superior  maxillary  region  ;  the  outline  of  the  hone  was  perceptible  to  the  touch  in  a  few 
places  only  ;  the  zygomatic  arch  was  much  n^ore  prominent  and  more  curved  than  natural, 
having  been  pushed  forward  hy  the  tumour,  portions  of  which  could  he  felt  under  the 
temporal  muscle.  The  diseased  structure  was  also  found,  in  the  shape  of  small  flattened 
bodies,  at  the  lower  part  of  the  orbit,  lying  immediately  underneath  the  conjunctiva,  and 
apparently  quite  movable  ;  the  hones  of  the  inner  and  outer  walls  of  this  cavity,  as  well  as 
those  forming  its  circumference,  were  not  afl;ected  or  displaced  ;  hut  it  was  impossible  exactly 
to  make  out  the  state  of  the  bones  at  the  lower  wall,  owins:  to  the  tumours  which  were 
there ;  the  eyeball  was  not  more  prominent  than  natural.  Portions  of  the  morbid  growth 
were  detected  in  the  left  nasal  fossa,  from  whence  a  small  round  mass  projected  slightly,  at 
times,  into  the  pharynx.  The  tumour  overlapped  the  front  part  of  the  alveolar  process,  and 
projected  beneath  the  lip. 

About  six  years  previous,  the  patient  had  observed  what  was  supposed  to  be  a  polypus  of 
the  nose,  which  was  easily  removed  ;  but  some  little  time  after  the  cheek  began  to  swell,  and 
gradually  the  tumour  commenced  to  show  itself  in  the  various  other  positions  described.  Its 
growth  was  painless  throughout.  A  year  previous,  caustic  had  been  freely  applied,  with  the 
idea  of  destroying  it ;  and  two  large  cicatrices  marked  the  places  of  its  action.  At  various 
times  there  had  been  extensive  bleeding  from  the  nose ;  these  bleedings  had  somewhat 
reduced  the  patient,  who  was  of  a  spare  habit  and  pale  ;  this  paleness  being  attributed  to  a 
loss  of  blood  which  occurred  shortly  before  his  admission.  It  was  decided  to  remove  the 
tumour  by  the  usual  incisions  for  the  removal  of  the  upper  jaw.  The  hones  having  been 
divided  with  cutting  forceps,  the  superior  maxillary  and  malar  were  easily  lilted  out  of  their 
place ;  when  it  was  found  that  the  disease  was  not  connected  with  the  upper  jaw,  but  was 
behind  it.  The  greater  portion,  which  was  in  view,  was  removed  ;  some  portions  were  lying 
in  contact  with  the  pterygoid  process ;  some  portions  embedded  under  the  temporal  muscle  ; 
other  portions  in  the  orbit.  Before  the  operation  could  be  completed,  the  patient  became  so 
faint  that  it  was  found  impossible  to  proceed  with  the  operation,  and  he  subsequently  sank.^ 

The  preparation  of  the  parts  shows  the  superior  maxillary  and  malar  bones,  and  portions 
of  the  tumours  extracted  from  behind  them  ;  the  hones  are  healthy,  but  altered  in  shape  from 
pressure  ;  the  tumours  present  all  the  characteristics  of  fibrous  structure.  Tlie  parts  removed 
after  death  show  a  morbid  growth,  originating  in  the  root  of  the  left  nostril,  and  especially 
on  the  inner  edge  of  the  pterygoid  process  and  tmder  surface  of  the  body  of  the  sphenoid 
bone,  to  which  parts  small  portions  of  tumour  were  found  still  attached.  The  sphenoidal 
sinuses  were  hUed  with  diseased  structure  of  a  similar  character,  and  were  very  much  dilated  ; 


'  yied.-Chir.  Trans,  vol.  xxxiv.  p.  43. 
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so  mucli  so,  tliat  at  one  point  the  boue  had  been  altogether  absorbed,  and  in  its  place  was  a 
small  hole,  where  the  tumour  was  lying  in  contact  with  the  dura  mater.  A  email  portion  of 
the  growth  was  also  found  at  the  upper  and  back  part  of  the  septum  nasi,  which  Avas  forced 
OYer  to  the  right  side  and  partially  destroyed  by  absorption  :  here  the  mucous  membrane  was 
somewhat  thickened ;  and  there  was  a  small  pendulous  body,  loosely  connected  to  the  A'elum 
palati,  and  hanging  by  the  side  of  the  uvula.  Small  flattened  growths  of  a  similar  nature, 
and  of  a  bulbous  shape,  were  found  deeply  embedded  in  the  spheno-maxillary  and  temporal 
foss-je,  as  well  as  at  the  back  part  of  the  orbit.  None  of  them  had  any  attachment  to  the 
bones ;  the}'^  were  all  connected  to  each  other  and  to  the  growths  in  the  nostril  by  a  slender 
pedicle,  which  passed  in  the  direction  of  the  spheno-palatine  foramen  :  the  growth  in  the 
orbit  had  reached  that  situation  by  creeping  through  the  spheno-maxillary  fissure.  The 
bones  of  the  orbit  were  quite  healthy.  The  preparation  is  in  the  Museum  of  St.  George's 
Hospital. 

The  removal  of  a  fibi'ous  tumour  with  the  entii-e  joortion  of  the  jaw  with  which 
the  growth  is  connected  does  not  necessarily  ensure  an  immunity  from  recurrence. 
Two  specimens  in  the  Museum  of  the  College  of  Surgeons  illustr-ate  the  reproduction 
of  a  fibrous  growth,  subsequent  to  the  removal  of  a  previous  one. 

One  preparation  shows  the  right  side  of  the  lower  jaw,  from  the  angle  to  the  first  bicuspid 
tooth,  with  a  tumovu"  of  a  fibrous  character,  two  inches  in  its  greater  diameter,  and  situated 
entirely  on  the  anterior  surface  of  the  bone,  and  extending  along  nearly  the  whr.le  portion 
removed.  Its  base  is  osseous,  and  the  rest  fibrous,^  The  other  shows  the  ascending  ramus, 
condyle,  and  coronoid  process  of  the  lower  jaw,  with  a  tumour  of  a  similar  character.-  A 
woman  thirty  years  old  had  suffered  from  '  toothache  '  from  nine  years  of  age,  after  a  blow  on 
the  cheek.  The  first  portion  of  the  jaw,  with  the  tumour,  was  removed  about  five  months 
after  it  was  first  observed ;  its  growth  had  been  painful,  both  in  the  jaw  and  the  cheek,  and 
was  attended  by  constant  headache.  No  portion  of  the  disease  was  apparently  left  at  the 
first  operation.  But  the  disease  reappeared  at  the  ramus,  which  was  subsequent!}'  removed 
at  the  joint.     The  patient  recovered. 

Subject  to  this  occasional  tendency  to  recurrence,  fibrous  tumours  may  be  classed 
as  essentially  innocent ;  largely  so,  in  proportion  to  many  of  those  which  aflPect  the 
jaws  ;  if  by  the  term  innocent  we  intend  to  convey  the  possibility  of  complete  eradi- 
cation by  operation,  and,  subsequent  thereto,  a  total  immunity  of  the  part  and  the 
system  from  recurrence  of  the  disease. 

And  yet,  as  in  other  parts,  so  in  these,  we  must  be  pi'epared  to  meet  with  fibroid 
tumours  which  present  many  of  the  characteristics  of  true  fibrous  growths,  but 
possess  in  addition  the  peculiar  property,  that  upon  each  removal  there  appears  a 
more  rapid  tendency  towards  recurrence,  as  well  as  gi-eater  rapidity  in  growth ;  from 
the  trne  structure  of  fibrous  tissue,  as  each  removal  takes  place,  there  is  a  gradual 
shading  ofiT  into  fibro- plastic  or  mere  gelatinous  tissue ;  until  at  last  rapid  growth 
and  rapid  deterioration  of  constitution  run  hand  in  hand,  and  the  patient  sinks,  ex- 
hausted by  a  foul  ulcerating  sore  based  on  a  monstrous  fungoid  mass.  When  cut 
into,  this  mass  presents  a  smooth,  gelatinous,  and  somewhat  elastic  surface ;  the 
structure  abounding  in  serosity,  and  often  readily  breaking  down  ;  void  of  many 
blood-vessels,  and  of  a  low  vitality. 

Fibrous  tumours  of  the  jaw  may  be  partly  composed  of  bone ;  or  partake  of  a 
fibi'o-cellular  character,  such  as  Ave  find  in  similar  tumours  of  other  parts  of  the  body. 
In  the  Museum  of  St.  George's  Hospital  is  a  prejjai^ation  showing,  on  section,  a  small 
nucleus  of  bone  which  in  no  part  approaches  the  surface  of  the  tumour.^  Another 
specimen  shows  much  bone  radiating  into  the  substance  of  a  fibrous  tumour  from  its 
base,  and  approaching  in  some  parts  very  near  the  surface. 

Fibrous  tumours,  usually  of  slow  and  painless  growth,  are  often  attended  by  suf- 
fering when  they  affect  the  jaws  ;  and  their  growth  may  be  sufiiciently  rapid  to  requii-e 
the  aid  of  the  surgeon  Avithin  a  few  months  of  their  outset  to  obviate  the  serious 
results  of  pressure  and  encroachment  on  the  cavity  of  the  mouth. 

'  As  a  general  rale  the  A^ascularity  of  a  fibrous  tumour  is  in  inverse  proportion  to 
its  singleness  and  toughness  of  construction.'  *  Yet,  in  the  region  of  the  mouth,  Ave 
constantly  observe  a  tendency  to  recurring  haemorrhage,  to  be  attributed  in  some 
measure  to  the  friction  the  surfaces  may  be  subject  to,  or  the  accidental  bruising  they 

1  No.  10^1 ,  College  Museum.  '^  No.  1042,  ibid. 

3  Series  ii.  No.  155.  *  Paget,  op.  eit.  vol.  ii.  p.  134. 
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may  receive,  in  the  daily  process  of  mastication.  This  haemorrhage  is  not  usually 
very  great  at  any  one  time;  but  it  has  this  important  practical  bearing,  that  by  its 
amount  or  by  its  frequency  it  deprives  the  patient  of  much  blood ;  he  becomes  blanched 
and  reduced  ;  and  if  relief  be  long  deferred,  he  becomes  little  capable  of  undergoing 
an  operation,  which  of  itself  often  exacts  the  immediate  loss  of  a  large  amount  of 
blood.     A  case  already  related  points  to  the  principle  here  envmciated. 

Myeloid  tumours  of  the  jaws. — What  has  already  been  said  relative  to  the 
general  features  of  fibrous  tumours  originating  in  the  jaws  will  to  some  extent  apply 
to  myeloid  tumours  affecting  these  bones.  They  will  perhaps  be  found  to  aifect  those 
parts  almost  as  frequently  as  the  fibrous  tumours.  The  Museum  of  St.  George's 
Hospital  contains  several  specimens  of  myeloid  growths  connected  with  the  maxillary 
bones. 

The  general  characteristics  of  these  growths  have  been  well  summed  iip  by 
Paget.  '  Myeloid  tumours,'  he  says,  '  usually  occur  singly ;  they  are  most  fi-equent 
in  youth,  and  very  rare  after  middle  age ;  they  generally  grow  slowly,  and  without 
pain;  and  generally  commence  without  any  known  cause,  such  as  injury  or  hei'edi- 
tary  disposition.  They  rarely,  except  in  portions,  become  osseous ;  they  have  no 
proneness  to  ulcerate  or  protrude ;  they  seem  to  bear  even  considerable  injury  without 
iDecoming  exuberant;  they  may  (but  very  rarely)  shrink,  or  cease  to  gi-ow.' ' 

A  specimen  in  the  Museum  of  St.  George's  Hospital  shows  a  tiimoiu-  about  the  size  of  a 
nut,  with  a  portion  of  the  whole  depth  of  the  lower  jaw,  which  was  removed  from  a  girl 
eight  years  of  age.  Four  and  a  half  years  after,  she  remained  well.'-  Mr.  Oaisar  Hawkins 
removed  a  tumour  of  a  similar  nature,  with  a  portion  of  the  alveolus  of  the  upper  jaw,  from 
a  little  girl  five  years  of  age,  in  St.  George's  Hospital.  This  had  grown  rapidly  in  the  course 
of  about  three  weeks,  and  was  successfully  removed. 

The  diagnosis  of  a  myeloid  tumour  is  always  uncertain  without  microscopical 
examination  of  its  structure.  In  its  origin  and  growth,  in  connection  with  the  jaws, 
it  may  be  mistaken,  as  in  all  other  parts  which  it  attacks,  for  cartilaginous  or  fibro- 
cellular  growths.  Its  characteristic  features  are  most  marked  in  its  intimate 
structure ;  for  an  account  of  which  we  refer  the  reader  to  the  essay  on  Tumours, 
vol.  i.  p.  273. 

The  nature  of  myeloid  tumours  of  the  jaw  permits  of  no  half  measures  in  treat- 
ment ;  entire  removal  of  the  growth,  with  the  portion  of  bone  to  which  it  may  be 
attached,  is  the  only  safe,  the  only  justifiable  course  to  be  pursued;  and  no  delay 
should  be  recommended  or  sanctioned.  As  it  will  surely  grow  large  Avhen  once 
started,  it  should  without  hesitation  be  removed  whenever  detected.  The  removal 
does  not  always  insure  safety.  There  is  no  doubt  that  myeloid  disease  is  sometimes 
recurrent.     The  experience  of  late  years  has  fully  established  this  fact. 

A  patient  under  the  care  of  the  author  was  the  subject  of  a  mj'eloid  growth  affecting  the 
left  side  of  the  lower  jaw.  Some  seven  years  previously  she  had  been  operated  on  for  a 
similar  growth  in  the  same  situation.  The  original  mass  appeared  to  have  been  freely 
removed  with  a  portion  of  the  alveolus,  but  had  been  gradually  returning  for  twelve 
months.  This  was  removed  by  the  author  with  as  much  bone  as  appeared  to  be  impli- 
cated, and,  as  far  as  could  be  ascertained,  no  diseased  portion  was  left  behind,  but  the  entire 
depth  of  the  bone  was  not  included  in  the  removal.  •In  the  course  of  about  three  years  a 
tumour  again  showed  itself  in  the  old  place  ;  and  nothing  remained  but  to  remove  the 
greater  portion  of  the  left  side  of  the  jaw.  There  has  been  no  return  in  the  lapse  of  five 
years.     The  mass  removed  was  true  myeloid. 

Osseous  tumours  of  the  upper  and  lower  maxillae  are  not  very  commonly  met  with, 
but  occur  sufficiently  often  to  make  them  especially  interesting  in  connection  with 
the  surgery  of  the  mouth.  They  will  be  found  to  occur  in  two  difierent  forms 
or  characters  :  simply  as  outgrowths  from  the  parent  bone,  to  which  a  base  more 
or  less  narrow  or  broad  is  attached  ;  or  as  a  general  thickening  and  enlargement  of  a 
part,  or  of  the  entire  bone,  terminating  often  in  considerable  and  even  frightful 
malformation. 

1  Op.  cit.  vol.  ii.  p.  217.  ^  Series  ii.  No.  168. 
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The  true  osseous  tumour  is  often  compact,  heavy,  hard,  and  ivory-like  on  section  ; 
or  else  more  spongy  or  cancellous,  much  less  hard,  and  much  less  weighty  in  propor- 
tion to  its  size.  Practically,  the  size,  the  rapidity  of  growth,  and  the  locality,  are  of 
more  importance  than  the  exact  condition  of  its  structure. 

Osseous  tumours  are  seldom  rapid  in  growth  ;  they  may  affect  any  portion  of  the 
jaws ;  they  are  not  usually  painful,  but  generally  and  steadily  increase  in  size,  and 
sooner  or  later  their  removal  is  i-endered  imperative. 

In  the  Museum  of  the  College  of  Surgeons  is  a  preparation  which  shows  the  true 
chai'acter  of  the  hard  ivory-like  tumour  of  the  jaws.  It  is  seen  growing  from  the 
angle  of  the  lower  jaw,  to  which  it  has  an  attachment  by  a  broadish  base.'  Another 
similar  specimen  may  be  seen  in  the  Museum  of  St.  George's  Hospital.-  The 
removal  of  these  outgrowths,  whether  they  implicate  the  upper  or  lower  jaws,  pre- 
sents no  greater  difficulties  than  does  the  removal  of  fibrous  or  other  tumours ; 
excepting,  that  if  deeply  nodulated  and  irregular  on  the  surface,  they  may  be 
entangled  in  the  fi.bres  of  the  adjacent  mviscles,  and  require  much  careful,  it  may  be 
tedious,  dissection,  before  they  can  be  cleared  from  the  surrounding  soft  parts. 

There  remains  to  be  considered  the  other  condition  referred  to,  in  which  the 
bones  of  the  face,  or  any  portion  of  them,  take  on  a  peculiar  process  of  growth, 
thickening,  and  occasionally  great  enlargement. 

The  Museum  of  the  College  of  Surgeons  contains  specimens  illustrative  of  this 
diseased  action  in  bone,  and  they  demonstrate  what  an  amount  of  hideous  deformity 
may  occur  in  the  victims  of  this  horrible  disease — horrible,  inasmuch  as  it  appears 
perfectly  beyond  the  control  of  medical  treatment;  and  unless  seated  in  apart  readily 
removable,  entails  on  the  wretched  sufferer  a  lingering  malady  which,  though  slowly, 
yet  surely,  in  most  cases,  continues  its  growth  until  its  mechanical  interference  with 
the  process  of  deglutition,  or  some  other  complication,  causes  death. 

The  tendency  of  this  disease  appears  to  be,  that  it  does  not  restrict  itself  to  one 
bone,  or  one  portion  of  a  bone  ;  but  that  several  bones  contiguous  to  each  other  may 
become  affected  in  their  tui'U,  and  to  such  an  extent  that  all  surgical  interference 
would  be  quite  out  of  the  question.  If,  however,  the  disease  be  confined  to  one 
portion  of  the  face,  such  as  the  lower  jaw  or  the  antrum,  it  may  probably  be  relieved 
by  operation. 

This  diseased  action  may  be  set  up  in  very  earlv  life.  A  case  is  related  by  Paget, 
in  which  Mr.  Stanley  removed  the  superior  maxillary  bone  in  a  girl,  fifteen  years 
of  age,  in  whom  the  swelling  had  been  observed  to  commence  eight  years  previously. 

With  respect  to  treatment  of  osseous  tumours  generally,  it  will  be  found,  as  a  rule, 
that  neither  local  applications  nor  constitutional  measures  appear  to  arrest,  or  destroy 
their  growth.  It  is  but  a  waste  of  time,  and  trifling  with  the  patient's  confidence, 
to  suggest  anything  but  the  entire  removal  of  the  tumour.  Of  course  this  recom- 
mendation will  depend  on  the  amount  of  bone  implicated  by  the  disease  ;  but  if  the 
mass  can  be  entirely  removsd  by  the  knife  and  saw,  and  the  operation  be  otherwise 
practicable,  the  removal  of  the  tumour  is  most  likely  to  be  perfectly  satisfactory  in 
its  results.  '  It  may  be  stated  that  absolute  security  against  the  reproduction  of  an 
exostosis  can  be  obtained  only  by  the  removal  of  every  part  of  its  circumference.  If 
but  the  smallest  portion  of  the  exterior  of  the  exostosis,  with  its  cartilaginous  cap- 
sule, be  left,  reproduction  of  the  tumour  will  be,  at  the  least,  not  an  improbable 
occurrence.'  ^ 

Experience  has  fully  confirmed  the  observations  just  quoted;  and  the  caution 
which  they  inculcate  is,  not  to  attempt  the  removal  of  a  portion,  when  the  whole  mass 
of  an  osseous  tumour  may  pi^esent  ol3stacles  to  its  entire  resection.  How  far  the 
hypertrophied  condition  of  bone  may  hereafter  prove  to  be  subject  to  constitutional 
treatment  is  a  fair  question  of  experiment.  The  disease  is  not  common,  and  oppor- 
tunities are  few  in  which  the  efficacy  or  benefit  o!^  drugs,  externally  or  internally,  can 
be  fairly  tested.  The  disease  has  certainly  something  more  of  a  constitutional  cha- 
racter than  simple  osseous  outgrowth,  and  the  condition  is  one  which  has  been  known 

1  No.  1035.  2  Series  ii.  No.  191. 

2    Stanley,  On  Diseases  of  Bones,  ^.  157. 
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occasionally  to  assert  the   prerogative  of  hereditary  transmission.     In  reference  to 
treatment,  Mr.  Stanley  states  that  '  medicines  have  no  influence  upon  the  disease.' 

In  their  removal  by  operation,  thei-e  is  an  exception  to  the  rule  which  applies 
to  osseous  tumours,  that  the  whole  of  the  disease  must  be  removed  ;  for  when  the 
deformity  is  the  result  of  hypertrophy,  if  the  whole  mass  is  beyond  removal  by  the 
sui-geon,  even  a  portion  may  be  cut  away  with  present  if  not  permanent  benefit.  '  I 
know,  in  cases  where  only  part  of  the  hypertrophied  bones  have  been  removed,  the 
wound  has  healed  soundly  over  the  remaining  portion  of  them ;  and  it  has  not  in 
sucli  instances  appeared  that  the  operation  was  followed  by  any  increase  of  the 
disease.'  ' 

Vascular  tumours  of  bone  ai'e  so  rare,  and  of  the  jaw  so  few  instances  have  been 
placed  on  record,  that  we  even  A^enture  to  express  some  hesitation  in  taking  for  granted 
that  those  described  may  not  have  been  tumours  of  a  cancerous  nature.  The  entire 
removal  of  the  disease  is  the  only  treatment  to  be  recommended.  As  described,  the 
disease  appears  to  commence  in  early  life,  and  to  be  painless ;  but  its  external 
characters  are  such  that  no  very  accurate  opinion  can  be  formed  of  its  nature,  unless 
it  present  on  the  surface  the  deep  red  colour  produced  by  enlarged  vessels. 

Mucous  tumour,  or  myxoma. — Virchow  has  drawn  attention  to  this  variety,  and 
it  will  be  found  described  in  the  essay  on  Tumoues  (vol.  i.  p.  267).  They  are  rare 
in  the  jaw,  but  have  been  met  with.  They  may  be  removed  like  other  tumours,  and 
are  not  liable  to  return. 

Cancerous  tumours  of  the  maxillae,  and  cancerous  ulceration  of  the  gums,  remain 
to  be  considered. 

Cancer  of  the  bones  of  the  mouth  is  by  no  means  uncommon  ;  it  is  generally  of 
the  medullary  form,  occasionally  of  the  osteoid  variety.  Cancer  of  the  gums  is  more 
rigidly  confined  to  the  epithelial  character.  Scirrhus,  in  its  onslaughts,  appears  to 
disregard  these  regions  ;  for  though  found  as  a  secondar'y  condition  in  bone,  it  has 
not  fallen  to  our  lot  to  notice  it  in  the  bones  of  the  face  ;  the  experience  of  others 
confirms  this  obserA^ation. 

Cancerous  growths  are  observed  more  frequently  to  affect  the  superior  than  the 
inferior  maxilla,  and  to  commence  most  frequently  in,  or  around,  the  walls  of  the 
antrum.  The  history  during  life,  and  the  anatomy,  of  medullary  and  osteoid  cancers 
of  bone,  written  elsewhere  in  this  work,  ajiply  in  every  minute  particular  to  the 
origin,  the  growth,  and  the  structure  of  cancers  affecting  the  bones  of  the  face.  It 
is  not,  therefore,  requisite  to  enter  now  into  a  minute  examination  of  their  con- 
stituents ;  our  remarks  will  embrace  the  chief  practical  features  to  which  the 
attention  of  the  surgeon  should  be  directed,  so  that  a  correct  diagnosis  be  arrived  at, 
and  prompt  measures  adopted  where  necessary. 

Age  is  no  criterion,  in  the  diagnosis  to  be  formed,  respecting  a  canceroiis  tumour 
of  the  mouth.  We  observe  the  disease  in  children,  in  persons  of  middle  life,  in  the 
extreme  of  old  age.  It  commences  often  without  pain,  but  it  rarely  progresses 
without  suffering ;  and  in  many  instances  the  pain  of  cancer  affecting  these  bones  is 
severe  beyond  description.  The  external  appearances  of  these  tumours  differ  in 
many  ways,  and  much  in  each  case. 

The  diagnostic  point,  however,  which  always  marks  the  difi^erence  between  a 
non-malignant  tumour  and  one  of  a  cancerous  nature  is  the  more  easily  implication 
and  contamination  of  the  tissues  which  surround  the  latter ;  the  adhesion  of  the  skin 
externally,  and  its  frequently  brawny  dark  red  and  congested  state  being  marked, 
especially  on  the  surface  of  those  which  protrude  much  outwards. 

When  the  disease  is  confined  to  the  lower  jaw,  its  character  may  be  more  readily 
and  earlier  detected  than  in  the  upper.  If  medullary,  it  displays  a  softish  pulpy 
mass,  more  or  less  elastic  ]  projecting,  it  may  be,  on  the  outer  side,  and  bulging  out 

^  Stanley,  On  Diseases  of  Bones,  p.  5. 


536     DISEASES   OF   THE    MOUTH,   PHAKYNX,   AND   CE30PHAGUS. 

the  chin  or  cheek  ;  or  on  the  inner  side,  and  pushing  down  towards  the  throat ;  or  it 
may  uniformly  surround  the  bone. 

A  case  illustrative  of  the  later  condition  was  (1863)  in  St.  George's  Hospital,  under 
our  care.  It  was  rapidly  running  its  course.  The  patient,  a  man  aged  46,  observed  a 
swelling  on  the  ou<-er  side  of  the  lower  jaw  four  months  previous  to  admission.  The  tumour 
rapidly  increased,  and,  on  admission,  involved  tlie  bone,  from  the  symphysis  to  the  first 
molars  on  each  side.  It  projected  backwards  and  downwards  to  the  hyoid  bone.  The  skin 
over  it  was  stretched,  and  partially  adherent,  especially  at  the  lower  and  left  side,  where  it 
was  thin,  soft,  red,  and  pulpy  ;  much  as  if  the  disease  had  nearly  made  its  way  to  the  surface. 
Some  of  the  teeth  on  the  left  side  were  becomiug  prominent  and  loose.  Under  such  condi- 
tions, it  was  thought  best  not  to  interfere  by  operation.  The  patient  died  about  three  months 
after  his  admission. 

Occasionally  the  masses  which  project  into  the  mouth  run  early  into  ulceration, 
discharge  very  offensive  matter,  and  often  have  a  ready  tendency  to  bleed.  If  teeth 
become  loose  and  are  removed,  a  fungoid  growth  shortly  fills  the  vacant  alveolar 
sockets.  Tiie  external  parts,  if  the  tumour  projects  externally,  appear  soon  to 
become  thoroughly  implicated  in  the  growing  mass;  the  skin  becomes  bound  down 
to  the  pai'ts  beneath ;  it  becomes  darker  coloured,  dusky  red  or  purplish ;  brawny, 
uneven,  and  puckered,  with  soft  round  knobs  projecting  outwards ;  and  ultimately 
ulcerated,  when  rapid  destruction  of  structure  sometimes  occurs  from  sloughing.  A 
foul  excavated  and  irregular  sore  is  thus  produced.  The  neighbouring  lymphatics 
frequently  bear  evidence  of  the  constitutional  contamination  ;  and  the  cachexia  of 
cancer  is  usually  well  marked. 

When  the  upper  jaw  is  the  seat  of  cancerous  growth,  there  is  often,  in  its  early 
stage,  some  difficulty  in  arriving  at  a  correct  diagnosis  as  to  the  nature  of  the  tumour. 
It  is  often  but  little  exposed  to  view  ;  it  may  be  entirely  embedded  in  an  osseous 
chamber ;  or  compressed  and  moulded  by  .osseous  walls,  which,  in  the  cominencement, 
retard  or  direct  the  course  of  its  growth.  It  may  project  into  the  nostril,  block  it 
up,  and,  perforating  the  septum,  pass  through  to  the  opposite  side  ;  it  may  commence 
in  the  anterior  wall  of  the  antrum,  and  project  forwards  under  cover  of  the  cheek  ; 
or  from  the  outer  wall,  and  proceed  downwards  over  the  alveolus,  and  upwards  into 
the  temporal  fossa ;  or  from  the  interior  of  the  antrum,  and  make  its  way  uniformly 
into  the  nares,  into  the  mouth,  into  the  orbit,  outwards,  and  forwards,  and  back- 
wards. As  it  grows,  the  bones  adjacent  to  it  become  expanded  to  some  extent ;  then 
implicated  or  absorbed.  If  it  presses  forwards,  the  cheek  and  upper  lip  become  dis- 
tended and  pu.ffy ;  the  fungoid  growth  within  increases,  and  protrudes  sometimes,  at 
the  angle  of  the  mouth  ;  the  eyelids  become  cedematous,  and  by  degrees  are  closed ; 
or  perhaps,  prior  to  this,  the  eyeball  is  pushed  forwards  or  outwards  ;  and  the  cornea, 
no  longer  covered  by  tbe  lids,  ulcerates  or  sloughs,  and  the  contents  of  the  globe 
escape.  Nothing  can  be  more  hideous  than  the  advanced  condition  of  a  medullary 
cancer  of  the  upper  jaw,  presenting  often  a  mass  half  as  large  as  the  head  itself; 
ulcerated  or  sloughy  on  its  surface ;  discharging  horribly  stinking  pus,  mixed  with 
blood ;  and  persecuting  the  sufferer  with  unabating  and  often  agonising  pain. 

Rapidity  of  growth  is  a  strong  point  in  the  chain  of  evidence  which  is  to  decide 
the  character  of  such  tumours.  But  we  have  already  observed,  that  rapid  growth 
is  seen  occasionally  in  tumours  of  a  non-malignant  character.  In  medullary  tumours 
rapid  growth  is  the  i-ule ;  early  attainment  of  size  a  marked  feature  ;  and  the  rapidity 
of  growth  commensurate  with  increase  of  size.  The  constitutional  deterioration  also 
is  continuous.  The  early  contamination  of  the  skin  with  the  tumour  should  sui-ely 
point  out  to  the  surgeon  the  extreme  foolhardiness  of  attempting  to  remove  a  mass  of 
disease,  the  extent  of  which  it  is  almost  impossible  to  define  ;  and,  consequently,  the 
satisfactory  removal  of  which  is  rarely  pi-acticable,  with  due  regard  to  the  patient's 
benefit. 

To  illustrate  the  various  points  herein  put  forward,  and  to  mark  especially  the  difficulty 
of  obtaining  a  satisfactory  insight  into  the  origin  of  such  growths,  as  well  as  to  indicate  the 
utter  hopelessness  of  attempting  to  remove  many  of  them  by  operative  interference,  we  wish 
to  draw  particular  attention  to  the  following  cases : — We  were  consulted  by  the  parents  of  a 
child,  L.   C,  aged  5,  sutfering  from  a  tumour,  supposed  to  he  connected  with  the  upper 


CANCEROUS   TUMOURS   OF  THE   JAWS. 


537 


maxilla  of  the  left  side.  The  left  nostril  was  filled  up  and  pushed  outwards  ;  the  soft  palate 
was  much  pi'essed  downwards,  and  a  portion  of  the  tumour  could  be  seen  at  its  lower  edge. 
Some  attempts  had  previously  baen  made  to  drag  away  the  mass;  but  upon  each  occasion 
alarming  haemorrhage  occurred.  As  the. disease  was  evidently  meduUaiy  cancer,  increasing 
rapidly,  and  there  was  great  uncertainty  as  to  its  origin,  it  was  recommended  that  no  opera- 
■  tion  should  be  permitted.     The  child  died  within  two  months  of  our  first  visit. 

The  face  was  greatly  disfigured  by  considerable  protrusion  of  the  left  eyeball  outwards 
and  forwards,  by  the  expansion  of  the  nostrils,  and  by  the  projection  of  a  fungoid  mass  from 
the  left  one. 

The  dura  mater,  between  the  sella  turcica  and  the  ethmoid  bone,  was  thickened  on  its 
attached  surface,  and  readily  separated  from  the  bone.  The  coi-responding  portion  of  bone, 
as  well  as  the  cribriform  plate  and  crista,  were  more  vascular,  darker  coloured,  and  less  com- 
pact in  structure  than  natural.  The  nostrils  were  filled  with  a  whitisb  medidlary  tumour. 
It  had  projected  in  front  to  such  an  extent  that  it  had  separated  the  nasal  bones  and  carti- 
lages some  distance  from  each  other.     Inferiorly,  it  had  partiall)^  protruded  through  the 

Fig.  130. — Portrait  of  a  patient  with  Malignant  Tumour  of  the  Upper  Jaw,  and 
deficiencj^  of  the  Lower  Jaw. 


anterior  orifice  of  the  left  nostril,  and  had  separated  the  palate  processes  of  the  superior 
maxillae  and  palate-bones  sufficiently  to  admit  the  point  of  a  finger  between  their  edges.  The 
septum  nasi  was  absorbed  to  a  great  extent ;  also  the  inner  walls  of  the  orbits ;  and  thus  the 
tumour  projected  into-  the  cavity  of  each  orbit,  occupying  the  whole  of  that  of  the  left  side, 
where  it  had  pushed  the  eyeball  outwards,  on  a  level  with  the  anterior  orbital  margin.  The 
tumour  had  also  penetrated  into  each  antrum.  Posteriorly  it  had  passed  through  the  open- 
ings of  the  posterior  nares  ;  was  in  close  contact  with  the  under  surface  of  the  basilar  process 
and  the  anterior  surface  of  the  upper  cervical  vertebrae ;  pressed  down  the  soft  palate  con- 
siderably ;  and  had  extended  into  the  pharynx  almost  as  low  as  the  epiglottis. 

The  aDove  case  illustrates  the  progress  of  medullary  cancer  of  the  upper  jaw  in  childhood  ; 
the  following  shows  how  similar  are  the  conditions  in  more  advanced  life;  and  both  show 
how  in  each  the  surgeon  would  be  foiled  in  any  attempt  to  remove  them.  A  woman  aged 
fifty  was  admitted  into  St.  George's  Hospital  in  July  1861,  under  the  author's  care,  for  a 
tumour  apparently  growing  from  the  antrum,  and  involving  its  anterior  wall  and  the  hard 
palate.     Five  mouths  previous  she  had  a  decayed  tooth  removed  from  the  upper  jaw,  for  pain 
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on  the  left  side  of  the  face  and  head  ;  immediately  after  which  the  gum  enlarged,  and  an 
abscess  which  formed  was  opened,  when  the  escape  of  about  half  an  ounce  of  pus  took  place. 
The  opening  closed  ;  but  as  the  swelling  returned,  it  was  again  lanced  two  days  after,  but 
on  this  occasion  no  pus  escaped.  From  that  time  the  swelling  continued  to  increase,  and  now 
presented  a  prominent  mass  over  the  antrum  and  in  the  mouth,  both  in  front  of  the  alveolus 
and  through  the  hard  palate.  The  tumour  grew  very  considerably.  She  suffered  excessive 
pain.  The  eye,  pushed  forwards,  became  opaque,  and  sight  was  soon  completely  destroyed ; 
deglutition  also  was  difficult.  She  died  about  ten  months  from  the  commencement  of  the 
disease. 

The  skin  was  not  implicated  in  the  growth.  The  bones  surrounding  the  mass  were  so 
soft,  that  they  were  readily  cut  with  a  scalpel.  The  tumour  projected  largely  into  the  mouth  ; 
it  involved  the  palate,  the  inferior  turbinated,  the  ethmoid,  the  sphenoid,  and  the  superior 
maxillary  bones.  Through  a  portion  of  the  ethmoid  and  sphenoid  bones  there  was  an  opening 
communicating  with  the  cavity  of  the  skull.  The  growth,  with  the  portion  of  upper  jaw  that 
reijiained  connected  with  it,  is  in  the  Museum  of  St.  George's  Hospital.^ 

H.  W.,  aged  38,  was  admitted  to  St.  George's  Hospital  under  the  author's  care, 
January  1870.  In  July  1869,  she  first  noticed  swelling  of  the  right  lower  eyelid,  with 
neuralgic  pains  over  the  right  temple  and  brow.  After  a  month  the  eye  began  to  protrude. 
In  September  the  right  cheek  began  to  bulge  out,  and  the  right  side  of  the  nose  to  enlarge. 
The  sight  of  the  right  eye  had  been  failing  for  some  two  months  prior  to  her  admission.  The 
mass  now  (April  1870)  projects  into  the  right  nostril,  into  the  right  orbit,  and  outwards  under 
the  cheek  and  masseter  ;  and  bulges  into  the  mouth  to  a  slight  extent.  Hasmorrhage  occa- 
sionally occurs  from  the  nostril.  The  increase  of  the  tumour  is  very  perceptible  ;  its  aspect 
is  represented  by  the  engraving. 

The  peculiarity  of  this  patient's  condition  is,  that  she  has  no  vestu/e  of  a  lower  jmo.  It  is 
related  by  her  friends  that  when  two  years  of  age  the  lower  jaw  exfoliated  entirely  ;  but  there 
is  now  no  indication  of  sucli  a  bone  having  ever  existed.  She  has  always  been  fed  on  soft 
food.'^ 

If  a  cancerous  tumour  of  tlie  lower  jaw  be  seen  in  an  early  condition,  if  it  is 
situated  near  the  symphysis,  and  the  patient  desire  it,  its  removal,  with  the  whole 
depth  of  the  bone  to  which  it  is  attached,  may  be  attempted  ;  for  if  situated  in  front, 
the  limits  may  be  ascertained,  and  the  tumour  dissected  out  entire.  But  if  it  involve 
the  bone  near  the  angle,  we  can  seldom  ascertain  how  deeply  it  may  extend,  or  to 
what  degree  it  involves,  by  infiltration,  the  tissues  at  the  root  of  the  tongue ;  it  may 
extend  far  beyond  the  reach  of  the  scalpel. 

After  all,  it  will  be  found  that  much  discrimination  is  required  on  the  part  of 
the  surgeon  who  has  to  decide  upon  the  removal  of  a  cancerous  growth  of  the 
jaw  ;  so  much  depends  on  the  individual  features  of  each,  case,  that  it  would  be 
entirely  out  of  the  question  to  attempt  a  strict  code  of  directions  relative  to  treat- 
ment. At  best,  however,  interference  by  operation  is  in  the  large  number  of  cases 
most  unsatisfactory  :  in  the  few,  we  hope  some  benefit  is  conferi-ed. 

We  cannot  do  greater  justice  to  the  subject  than  by  transcribing,  in  conclusion,  the  words 
of  Monsieur  Giraldes  :  '  Dans  le  traitement  des  tumeurs  du  sinus  maxillaire,  il  est  des  cas  dans 
lesquels  le  chirurgieu  doit  agir,  et  d'autres  cas  dans  lesquels  il  est  prudent  de  s'abstenir. 
Lorsque  les  tumeurs  sont  de  petit  volume,  et  surtout  lorsque  la  constitution  du  malade  n'est 
pas  alteree,  I'art  doit  intervenir,  et  dans  ce  cas,  il  pent  arreter  le  mal  pendant  quelque  temps, 
et  prolonger  la  vie  des  malades.  Si  la  tumeur  est  volumiueuse,  sans  que  la  constitution  du 
malade  soit  encore  alteree  ;  si  la  cachexie  cancereuse  n'est  pas  developpee,  le  chirurgieu  doit 
encore  intervenir,  et  par  deux  raisons :  d'abord,  parce  qu'il  pent  arreter  pour  quelque  temps 
la  marche  d'une  maladie  qui  a  une  grande  tendance  a  progresser ;  ensuite,  parce  qu'il  peut 
avoir  aifaire  a  une  tumeur  fibro-plastique  dont  la  malignite,  dans  le  cas  ou  elle  serait  maligne, 
serait  toujours  moiudre  que  celle  des  tumeurs  encephaloi'des.  Lorsqu'enfin  la  tumeur  du 
sinus  est  volumiueuse,  qu'elle  envoie  des  prolongements  en  tout  sens,  que  la  constitution  du 
malade  est  alteree,  I'intervention  de  I'art  ne  ferait  que  compliquer  uu  etat  deja  trop  grave. '^ 

The  gums  and  the  other  soft  tissues  of  the  mouth,  if  affected  by  cancer,  are 
usually  attacked  by  the  epithelial  variety.  Commencing  gradually  on  the  surface  of 
the  former,  it  runs  its  course,  similar  to  that  species  of  cancer  elsewhere.  By  degrees 
the  ulcerated  surface  spi-eads  ;  the  boixlers  of  the  ulcer  present  their  usual  thickened 
and  elevated  edges  ;  not  only  the  cheek,  but  the  floor  of  the  mouth  and  tongue 
become  secondarily  affected.     The  disease  in  this  situation  is  generally  very  painful ; 

^  The  author  is  indebted  to  Mr.  Charles  Hunter  for  the  post-mortem  examination. 

^  The  patient  died  soon  afterwards. 

^  Des  Maladies  du  Sinus  maxillaire,  p.  54. 
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much  distress  is  occasioned  by  movements  of  the  cheek  or  tongue  ;  much  misery 
entailed  by  constant  escape  of  saliva  ;  great  inconvenience  and  often  difficulty  is 
experienced  in  articulation  and  mastication. 

Epithelial  cancer  affecting  the  mouth  appears  to  partake  of  a  more  malignant 
aspect  than  it  assumes  elsewhere ;  or  rather,  we  might  say,  its  local  position  renders 
it  an  obstacle  to  the  requisite  supply  of  food ;  consequently  the  life  of  the  patient  is 
sooner  terminated.  The  glands  in  the  sub-maxillary  and  cervical  regions  will  often 
be  found  to  be  early  implicated  in  epithelioma  of  the  mouth  ;  under  such  circum- 
stances operative  interference  would  not  be  j ustifiable.  But  should  the  condition  of 
the  patient,  with  the  absence  of  gland  enlai-gement,  and  the  situation  of  the  disease, 
indicate  any  hope  of  relief  from  an  operation,  the  surgeon  must  exercise  his  judgment 
in  deciding  to  carry  it  out.  As  a  rule,  however,  the  results  are  not  satisfactoiy. 
The  treatment  to  be  adopted  locally  should  consist  of  gargles,  to  obviate  the  distress 
occasioned  by  offensive  dischai'ges ;  constitutionally,  anodynes  to  lull  the  pangs 
which  constantly  dart  through  the  parts  affected. 


Operations. 

As  operations  for  the  removal  of  the  lower  or  upper  jaw,  or  any  portions  of  them, 
have  been  fully  described  in  all  treatises  on  Operative  Surgery,  we  feel  that  there  is 
nothing  new  to  record  in  the  following  observations.  Our  notice  of  the  diseases  of  the 
jaws  would,  however,  be  incomplete  were  we  not  to  lay  before  the  reader  the  general 
rules  he  should  observe,  and  the  manner  in  which  he  should  proceed,  when  called 
upon  to  operate  on  either  of  these  bones. 

Operations  in  diseases  of  the  lower  jaw  may  involve  the  removal  of  but  a  small 
portion  of  the  bone ;  of  a  large  portion  of  its  anterior  division  ;  of  one  half — from  the 
symphysis  to  the  condyle ;  or  rarely  of  the  whole  bone,  with  both  articular  processes. 
There  is  considerable  difference  in  the  method  of  proceeding  under  these  various  con- 
ditions ;  but  chiefly  as  regards  the  external  incisions  required  in  each. 

A  small  tumour  may  occupy  only  a  portion  of  the  anterior  part  of  the  lower  jaw, 
and  the  growth  be  found  connected  with  the  alveolar  edge  without  affecting  the  bone 
to  a  greater  depth  ;  extending  perhaps  further  laterally  than  downwards.  It  may 
have  involved  the  alveolar  process  to  such  an  extent,  that  the  cori'esponding  teeth 
are  loose  or  have  been  pushed  out.  A  case  in  which  a  tumour  (fibrous)  affected  the 
lower  jaw  to  the  extent  of  the  four  incisors,  came  under  our  care  a  few  years  ago. 
The  tumour  was  firm  and  painless,  and  involved  about  half  the  depth  of  the  jaw. 
The  canine  teeth  Avere  removed ;  a  saw  was  then  used  to  cut  down  on  each  side  of 
the  tumour,  through  half  the  depth  of  the  bone  ;  then,  with  a  pair  of  cutting  forceps, 
the  upper  half  of  the  bone,  between  the  lateral  cuts,  was  taken  away  with  the 
tumour  still  adherent  to  it.  Su-  W.  Fergusson  relates  a  case  in  which  he  removed  a 
much  larger  portion,  in  breadth,  of  the  lower  jaw,  by  a  similar  operation.'  He 
justly  observes,  that  the  advantages  of  being  able  to  leave  the  lower  half  of  the  bone 
are  very  considerable;  for  the  lower  jaw  retains  its  shape,  and  false  teeth  can  be 
readily  adapted  to  it  when  the  parts  are  healed.  "When,  under  these  cii'cumstances, 
the  tumour  is  small,  no  external  incision  is  requisite.  In  the  case  alluded  to.  Sir 
W.  Fergusson  was  obliged  to  expose  the  tumour  by  making  incisions  from  the  angles 
of  the  mouth  to  the  base  of  the  lower  jaw.  If  the  operator  can  possibly  avoid  cutting 
through  the  lip,  he  should  by  all  means  do  so ;  and  it  will  be  found  that,  by  drawing 
the  lower  lip  down,  separating  it  from  the  bone,  and  with  retractors  pulling  upon 
the  angles  of  the  mouth,  a  considerable  surface  of  the  anterior  part  of  the  bone  may 
be  exposed,  without  any  external  incision.  Instead  of  two  incisions  through  the 
lower  lip,  when  a  tumour  has  to  be  removed  with  the  anterior  portion  of  the  jaw, 
one  incision  in  the  median  line  may  suffice  :  it  can  be  carried  down  below  the  chin 
without  any  obstacle  or  objection ;  and  this  allows  the  flaps  to  be  drawn  well  over  to 
either  side,  so  as  to  expose  a  considerable  portion  of  the  bone.     The  downward 

^  Fergusson's  Practical  Surgery,  p.  668. 
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extension  of  the  incision  also  aifords  a  ready  escape  foi-  the  future  dischai-ge  fi-om  the 
wound. 

When  a  tumour  involves  the  whole  depth  of  the  bone,  and  this  has  to  be  removed 
with  the  morbid  gi-owth,  the  external  incisions  having  been  made,  the  flaps  must  be 
cleanly  dissected  from  the  tumour,  to  expose  a  sufficient  surface  of  healthy  bone  on 
each  side.  In  order  to  enable  the  surgeon  to  cut  where  the  tissues  are  sound,  the 
teeth  should  be  removed  where  the  bone  is  to  be  divided.  The  anterior  surface  being 
denuded,  the  posterior  has  to  be  freed  from  attachments  of  muscles,  &c.  Prior  to 
passing  the  knife  behind  the  bone,  the  tongue  must  be  secured ;  a  strong  ligature 
should  be  passed  through  its  apex,  and  held  by  an  assistant.  Of  course  this  is  only 
requisite  when  the  muscles  are  detached  at  the  symphysis.  If  this  precaution  be 
neglected,  the  tongue  is  apt-to  fall  back  on  the  division  of  its  muscles,  and  the 
patient  runs  the  risk  of  suflbcation.  The  ligature  may  be  removed  a  few  hours 
after  the  operation;  in  the  meantime  it  should  be  held  by  an  assistant,  or 
otherwise  secured  on  the  face.  A  large  fibrous  tumour  of  the  lower  jaw  was 
removed  in  our  presence,  with  more  than  half  of  the  bone,  without  any  attention 
being  paid  to  the  tongue  ;  the  patient  appeared  choking,  when  the  tongue  was 
seized  with  a  pair  of  forceps,  drawn  forwards,  and  immediately  secured  with  a 
needle  and  thread,  and  the  patient  again  breathed  with  comfort.  If  tlie  tumour 
be  very  lai-ge,  and  irregular  on  its  posterior  aspect,  it  is  better  first  to  ciit  through 
the  jaw,  and  subsequently  to  detach  it  with  the  tumour.  The  isolated  portion 
of  the  jaw  can  thus  be  turned  forwards,  and  the  mass  dissected  from  the  soft 
tissues  at  the  floor  of  the  mouth,  commencing  within  from  above  downwards. 
The  method  of  dividing  the  jaw  is  simple,  if  properly  performed.  The  outer  shell  of 
the  bone  should  be  notched  with  a  fine  saw,  and  then  the  bone  cut  through  with  a 
pair  of  strong  bone-cutting  forceps.  When  a  tumour  implicates  the  side  of  the  lower 
jaw,  or  runs  near  to  or  involves  the  ramus,  the  external  incision,  to  expose  the  bone, 
should  difier  from  that  described.  If  it  be  requisite  to  disarticulate  the  bone,  the 
external  incision  should  commence  just  above  and  over  the  corresponding  temporo- 
maxillary  joint ;  be  carried  down  to  near  the  angle ;  then  turned  forwards  to  the 
side  of  the  chin  and  (if  the  tumour  extend  far  forwards)  towards  the  border  of  the 
lip,  and  terminate  within  a  little  of  its  free  margin.  The  integuments  of  the  side  of 
the  face  included  in  this  line  of  incision  are  now  to  be  dissected  upwards.  The 
incision  has  crossed  the  facial  artery ;  and  as  the  flap  is  dissected  off,  the  artery  must 
be  divided  ;  it  had  better  at  once  be  tied,  to  save  loss  of  blood.  The  bone  imme- 
diately in  front  of  the  diseased  mass  has  then  to  be  divided,  as  described.  The 
portion  to  be  disarticulated  must  now  be  seized  and  drawn  outwards ;  some  force 
may  be  requisite  to  eSect  this.  As  the  bone  is  drawn  outwards,  the  mucous  mem- 
brane and  muscles  are  to  be  detached  from  its  inner  surface.  The  knife  has  only  to 
be  kept  in  close  contact  with  the  bone  to  effect  this,  and  to  avoid  all  unnecessary 
danger.  As  the  articulation  is  approached,  the  bone  should  be  still  pushed  forcibly 
outwards ;  the  point  of  the  knife  made  to  cut  close  to  it,  and  care  taken,  in  cutting 
through  the  ligaments  of  the  articulation,  not  to  let  the  point  be  carried  inwards,  or 
out  of  sight.  The  external  carotid  or  the  internal  maxillary  may  readily  be  wounded, 
if  this  precaution  be  neglected.  If  disarticulation  be  not  requisite,  in  consequence 
of  the  tumour  not  extending  to  the  condyle,  the  external  incision  need  not  be  carried 
quite  so  high  on  the  side  of  the  face  ;  but,  in  other  respects,  should  be  made  in  the 
direction  just  described.  The  bone,  however,  will  have  to  be  divided  behind,  as 
well  as  in  front  of  the  tumour.  In  a  case  under  the  care  of  the  author,  about  half 
of  the  right  side  of  the  lower  jaw  was  implicated  by  a  growth,  which  proved  to  be  a 
round- celled  sarcoma.  For  its  removal,  the  external  incision  was  confined  to  a  line 
drawn  along  the  lower  border  of  the  inferior  maxilla  from  its  angle  to  the  symphysis ; 
the  cheek  was  then  dissected  up  freely,  and  the  bone  divided  from  below,  just  in 
front  of  the  angle  and  also  close  to  the  right  of  the  median  line.  Subsequently  the 
detached  piece  was  readily  separated  from  the  inner  attachments,  and  the  wound 
brought  together  by  sutures.  Very  little  disfigurement  followed.  If  the  division  of 
the  lower  lip  can  be  thus  avoided  the  disfigurement  will  of  coui^se  be  very  much 
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lessened  than  if  cut  through.  The  remaining  stages  of  the  oj)eration  are  comprised 
in  securing  all  bleeding  vessels  and  in  bringing  the  edges  of  the  woiind  together. 
Silver  sutures  are  probably  most  useful  here.  They  should  be  introduced  at  fre- 
quent intervals,  so  that  the  corresponding  portions  of  the  side  of  the  face  be  accu- 
rately adjusted  to  each  other.  The  extreme  vascularity  of  the  tissues  generally 
secures  rapid  union  and  a  speedy  recovery.  The  inner  surface  of  the  cheek  should 
be  supported  with  a  fold  of  wet  lint.  The  dissevered  muscles  soon  adapt  themselves 
to  their  novel  duty,  and  within  twenty-four  hours  are  capable  of  supporting  the  tongue 
suflBciently  to  enable  it  to  perform  its  usual  offices,  without  fear  of  its  retraction 
towards  the  pharynx.  The  chief  inconvenience  as  regards  the  portion  of  the  jaw 
which  is  left  is,  that  it  is  apt  to  be  drawn  inwards.  But  if  a  thin  cap  of  metal  be 
prepared  previous  to  the  operation,  so  that  the  upper  and  lower  teeth  can  be  secured 
by  it,  it  may  be  applied,  as  soon  as  the  operation  is  completed,  with  great  advantage. 
It  steadies  the  parts,  and  does  not  interfere  with  the  administration  of  food.  This 
latter  should  be  fluid,  and  may  easily  be  sucked  in  between  the  lips,  without 
separating  the  teeth  on  the  sound  side.  The  jaw  should  be  suj^ported  by  a  hand- 
kerchief or  bandage  passed  under  the  chin,  and  fixed  over  the  head.  Formidable  as 
these  operations  may  occasionally  be,  patients  usually  convalesce  satisfactorily  ;  nor 
is  the  disfigurement  subsequent  to  the  removal  of  a  large  portion  of  the  lower  jaw, 
or  even  the  whole  bone,  so  great  as  might  be  expected.  In  men  the  cicatrix  can  be 
pai-tially  hidden  by  whisker  and  beard ;  and  in  women  a  little  artificial  ornament 
will  readily  conceal  the  greater  part.  The  material  deposited  in  the  situation  of  the 
original  bone  assumes  a  shape  much  like  that  of  the  jaw  itself;  becomes  firm  and 
fibrous,  and  able  to  support  a  plate  with  artificial  teeth. 

If  the  whole  of  the  lower  jaw  is  to  be  removed,  the  incision  should  extend  from 
one  side  of  the  face  to  the  other.  Starting  from  over  the  articulation,  the  incision,  on 
arriving  at  the  chin,  instead  of  being  carried  up  towards  the  lip,  should  be  carried 
onwards  to  the  opposite  angle  of  the  jaw,  and  then  upwards  to  the  condyle.  This  is 
a  formidable  operation.  If  practicable,  considerable  facility  may  be  obtained '  by 
dividing  the  symphysis  immediately  after  the  exposure  of  the  surface  of  the  whole 
bone.  This  step  will  be  found  to  accelerate,  and  render  much  less  complicated,  the 
separation  of  the  muscles  and  soft  tissues  from  the  inner  surface  of  the  bone  and 
tumour,  and  especially  aid  in  the  more  rapid  disarticulation  of  each  condyle. 

The  extensive  incision  necessary  for  the  removal  of  a  large  portion  of  the  lower 
jaw  unavoidably  passes  across  and  divides  the  larger  branches  of  the  poi-tio  dura ; 
the  result  of  which  is  loss  of  power  over  the  cheek,  and  a  drawing  over  of  the  mouth 
to  the  opposite  side.  This  disfigurement  at  first  is  generally  considerable;  but 
appears  usually  to  improve  by  time,  though  it  rarely  entirely  disappears.  Mr.  Syme 
succeeded  in  removing  a  tumour  confined  to  the  ramus  of  the  jaw  by  a  modified 
incision  on  the  side  of  the  face,  commencing  over  the  tumour,  and  continued  down 
towards  the  angle,  and  then  forwards,  without  cutting  into  the  mouth.  The 
ramus,  with  the  condyle,  was  successfully  removed. ^  Dui-ing  operations  for  removal 
of  tumours  connected  with  the  lower  jaw,  the  patient  should  sit  up  rather  than  lie 
down.  The  blood  thus  escapes  externally,  more  readily  than  into  the  throat.  We 
should  not  do  justice  to  British  surgery  did  we  omit  to  mention  that  Mr.  Anthony 
White,  Surgeon  to  the  Westminster  Hospital,  was  the  first  to  remove  a  portion  of  the 
lower  jaw.  In  1804,  it  appears,  he  set  the  example,  and  thvis  established  the 
practicability  of  the  operation.'^ 

The  operations  requisite  on  the  upper  jaw  vary  according  to  the  nature  of  the 
disease  affecting  it,  and  the  extent  to  which  the  walls  of  the  antrum  are  implicated 
thereby. 

Small  tumours  growing  from  and  involving  the  alveolar  processes  may  be  usually 
removed  without  external  incision,  as  described  in  the  lower  jaw.  Cysts  of  the 
antrum  or  gums  may  be  attacked  with  trocar  or  knife,  by  first  pushing  up  the  lip,  or 
drawing  upon  the  angle  of  the  mouth.     But  when  it  becomes  necessary  to  remove  a 

^  Syme's  Contrihutions  to  Pntholorjy  and  Surgenj,  p.  21.    1348. 
^  Meiical  Gazette,  1846,  vol.  ii.  p.  529. 
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portion  of  the  superior  maxilla,  the  direction  and  extent  of  the  external  incisions  are 
very  important.  When  the  tumour  is  small,  and  it  is  supposed  to  be  limited  to  the 
inner  surface  of  the  antrum,  or  projects  from  thence  into  the  nostril,  an  incision 
through  the  middle  of  the  upper  lip  into  the  corresponding  nostril,  continued  upwards 
from  the  attachment  of  the  ala  for  an  inch  or  more  along  the  side  of  the  nose,  will 
enable  the  surgeon  to  dissect  off  a  considerable  flap,  and  uncover  a  very  large  portion 
of  the  supeiior  maxillary  bone. 

When  it  is  considered  requisite  to  remove  the  whole  of  the  superior  maxilla  with 
a  large  tumour,  a  second  incision  to  that  described  will  be  requisite.  This  second 
incision  must  be  carried  through  the  cheek,  from  the  inner  surface  of  the  angle  of  the 
mouth,  obliquely  to  the  prominence  of  the  malar  bone  ;  or  if  the  tumour  be  very 
considerable,  and  implicates  the  malar  bone,  the  incision  can  be  run  outwards  over 
the  zygoma ;  an  ample  flap  may  thus  be  secured,  when  the  soft  parts  are  dissected 
upwards  fi-om  the  anterior  surface  of  the  bones. 

If,  when  the  i-equisite  incision  is  made,  and  the  bone  sufficiently  exposed,  it 
should  appear  that  the  disease  is  confined  to  the  inner  wall  of  the  antrum,  or  growing 
from  it  into  the  nostril,  the  nasal  bone  should  be  cut  through,  and  turned  partially 
to  one  side,  without  entirely  separating  it  from  its  periosteal  attachments.  Thus  the 
nostril  will  be  laid  fully  open,  and  the  tumour  can  perhaps  be  removed  without  cutting 
away  more  bone.  If  this  measure  be  successful,  the  nasal  bone  may  be  replaced,  the 
flap  of  skin  brought  over  it,  and  secured  with  sutures. 

If  the  disease  is  found  to  affect  the  lower  half  of  the  antrum,  and  the  orbital 
plate  is  free,  then  the  latter  may  be  left,  and  the  former  removed.  The  incisor  teeth 
of  the  side  affected  having  been  extracted,  the  alveolus  in  front  should  be  partially 
divided  with  a  small  fine  saw  ;  the  surgeon  cutting  from  the  nares  downwards.  The 
cutting-forceps  should  complete  the  division  of  the  bone  backwards  with  that  of  the 
hard  jjalate.  A  line  of  incision  had  better  first  be  made  along  the  mucous  membrane 
of  the  latter,  on  the  side  of  the  median  line  which  is  affected  by  the  disease.  Then 
the  bone  immediately  below  the  margin  of  the  orbit,  and  from  the  nostril  to  the 
outer  edge  of  the  malar  bone,  must  be  cut  through  with  saw  and  bone- forceps,  and 
the  attachments  of  the  soft  palate  separated  with  the  scalpel.  The  portion  of  bone 
to  be  removed  should  then  be  seized  with  strong  forceps,  when,  by  means  of  a  few 
additional  cuts  with  the  knife,  the  surgeon  will  be  able  to  dislodge  the  lower  portion 
of  the  maxillary  bone,  with  the  tumour  attached. 

If  it  be  requisite  to  remove  the  whole  of  the  superior  maxilla,  the  external  inci- 
sion which  extends  in  the  direction  of  the  zygoma  must  be  continued  backw^ards 
sufficiently  to  allow  of  the  free  exposure  of  the  zygomatic  process  of  the  malar  bone. 
When  the  flap  of  the  cheek  has  been  freely  dissected  upwards  to  the  margin  of  the 
orbit,  the  floor  of  the  orbit  must  be  cleared  carefully  of  the  attachment  of  the  inferior 
oblique  muscle,  &c.  The  zygomatic  process  of  the  malar  must  be  notched  with  the 
saw  ;  the  alveolar  ridge  similarly  treated ;  and  then  the  bone-cutting  forceps  em- 
ployed. One  blade  of  the  instrument  should  be  introduced  into  the  nostril,  the  other 
at  the  inner  and  inferior  portion  of  the  oi'bit ;  great  care  being  taken  that  the  eyeball 
is  not  injured.  The  blades  of  the  forceps  should  cut  through  the  nostril  and  floor  of 
the  orbit  to  the  spheno-m  axillary  fissure  ;  the  malar  bone  should  be  cut  through  its 
middle,  right  back  to  the  anterior  extremity  of  the  same  fissure ;  and  the  hard 
palate,  on  the  same  side  of  the  septum  nasi,  should  be  cut  back  to  the  posterior 
border.  Thus  the  tumour  and  bone  will  now  only  be  held  by  a  few  attachments  of 
soft  tissue,  which  the  knife  easily  separates.  The  bone  can  then  be  removed 
w  ith  slightly  forcible  manipulation,  or  by  twisting  it  in  the  grip  of  a  pair  of  strong 
forceps. 

The  hfemorrhage  in  such  an  operation  is  usually  greater  from  the  flap  than  from 
the  rest  of  the  exposed  surface ;  but  generally  subsides  in  a  short  time,  so  that  many 
ligatures  are  rarely  requisite.  The  hollow  left  by  the  removal  of  the  bone  should  be 
partially  filled  with  wet  lint,  and  the  edges  of  the  flap  secured  as  already  described. 
In  such  operations  the  patient  should  sit  in  the  upright  position,  that  he  may  readily 
get  rid  of  the  blood  from  his  mouth. 
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Tiimoui'S  of  the  upper  jaw  vary  so  materially  in  size,  in  prominence,  and  direc- 
tion, in  their  point  of  origin,  and  in  many  other  circumstances,  that,  in  the  direction 
and  extent  of  the  external  incisions,  much  latitude  must  be  given,  and  much  left  to 
the  judgment  of  the  surgeon.  Langenbeck  has  described  several  operations  for  the 
removal  of  tumours  of  the  face.  The  peculiarity  of  these  operations  is,  that  he  has 
endeavoured  to  separate  the  periosteum  from  the  bone  (when  necessary  to  remove 
the  latter),  and  to  preserve  the  former  in  connection  with  the  soft  parts.  He  believes 
that  he  has  obtained  recovery  without  deformity  by  so  doing;  while,  if  he  had 
removed  the  periosteum,  deformity  would  have  resulted. 

He  has  also  adopted  an  operation,  which  he  terms  osteoplastic  resection  of  the 
upper  jaw.  This  operation  is  performed  when  the  origin  and  growth  of  the  tumour 
is  behind  the  superior  maxillary  bone,  but  cannot  be  reached  without  displacing  that 
bone.^  Instead  of  removing  the  superior  maxilla  entirely,  the  requisite  external 
incisions  are  made  down  to  the  bone  at  once,  the  bone  sawn  thi"Ough  in  the  same 
incisions,  and  the  portion  thus  partially  detached  forcibly  turned  inwards,  without 
otherwise  dividing  it  from  its  connections  with  the  nasal  and  frontal  bone.  The 
tumour  is  then  removed  from  behind  the  bone,  and  the  latter  replaced  in  its  original 
position.  No  incision  is  made  at  the  place  where  this  fracture  or  bending  must 
necessarily  occur. 

Langenbeck's  observations,  and  the  cases  he  records,  are  too  lengthy  for  us  to  in- 
troduce here  ;  we  must  therefore  i^efer  the  reader  to  the  oiiginal.- 

DlSEASES    OP    THE    PhARYNX. 

Congenital  defects  of  the  pharynx  are  rare,  and  Avhen  they  occur  are  associated 
with  such  other  conditions  of  the  foetus  as  to  render  them  incompatible  with  life;  so 
that  no  practical  importance  attaches  to  their  consideration. 

Inflammation  of  the  pharynx  is  generally  a  continuation  of  a  similar  condition  of 
the  fauces  and  soft  palate,  but  is,  though  very  rarely,  seen  to  exist  alone.  When 
complicated  with  inflammation  of  the  fauces  and  glottis,  the  inflammation  appears 
to  partake  of  the  erysipelatous  and  diffuse  character,  and  often  terminates  in  piirulent 
infilti'ation  of  the  cellular  tissue. 

The  general  conditions  indicative  of  this  form  of  inflammation  are  desci'ibed 
in  the  essay  on  Diseases  of  the  Larynx.  Difficulty  in  swallowing  ;  laboured 
respiration ;  swelling  of  the  throat,  often  observed  externally ;  swollen  and 
rounded  uvula  and  margins  of  soft  palate,  hiding  from  view  all  behind  them, 
are  the  prominent  symptoms.  The  tongue  soon  becomes  brown  and  dry,  the 
lips  covered  with  sordes.  The  patieat  dies  suddenly  in  a  spasmodic  effort  to 
respire,  or  gi-adually  sinks.  Usually  death  takes  place  at  an  eai-ly  period,  and 
often  sooner  than  may  be  anticipated.  A  patient,  well  to-day,  is  attacked  in  the 
evening  with  sore  throat  and  difficulty  in  swallowing;  these  symptoms  are  soon 
followed  by  great  obstruction  to  respiration,  entire  loss  of  sleep,  rapid  pulse,  and  hot 
skin  ;  in  the  course  of  three  days,  or  four  at  latest,  with  all  his  faculties  clear,  and 
while  able  to  direct  by  motion  or  writing  those  around  him,  the  patient's  head  falls 
back,  and  he  is  dead. 

If  the  parts  be  examined  aftei-  death,  there  will  be  found  oedema  of  the  sub-mucous 
areolar  tissue,  around  and  in  the  substance  of  the  constrictors,  and  travelling  down 
around  the  oesophagus  as  low  as  the  cardiac  extremity.  Often  the  areolar  tissue  is 
the  seat  of  purulent  infiltration.  The  treatment  of  such  cases  is  most  frequently  hope- 
less. As  long  as  the  patient  can  swallow,  as  long  as  the  mischief  stops  short  of 
purulent  infiltration,  there  is  hope  of  recovery,  and  encouragement  to  persevere  with 
the  administration  of  stimulants  and  nutritious  fluid  food,  if  they  can  be  swallowed  ; 
or  with  enemata  of  wine,  quinine,  and  beef-tea.  Laryngotomy  should  be  performed 
when  danger  of  suffocation  becomes  evident,  or  if  the  patient  is  suddenly  attacked 
by  spasm  of  the  larynx  threatening  immediate  death.     Even  if  the  benefit  from 

1  As  in  Mr.  Hewett's  case,  referred  to  on  p.  531. 

'-  Deutsche  Kiinik,  1859,  No.  48,  p.  470;  and  1861,  No.  29,  p.  281. 
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laryngotomy  be  not  permanent,  it  affords  much  immediate  relief  to  the  distress  of 
the  symptoms,  and  certainly  prolongs  life  in  most  eases, 

W.  S.,  aged  45,  was  admitted  on  the  29tli  of  September,  1845,  into  St.  George's 
Hospital,  witli  difficulty  of  breathing  and  swallowing,  and  all  the  symptoms  of  difliise  cellular 
inflammation,  extending  down  the  pharynx  and  oesophagus.  On  the  2nd  October,  at  five  A.M., 
he  was  attacked  with  a  paroxysm  of  dyspnoea,  and  became  quite  black  in  the  face  and  insen- 
sible. Laryngotomy  was  at  once  performed ;  and  after  artificial  respiration  had  been  kept 
up  some  time,  consciousness  returned  ;  but  it  was  found  that  the  patient  was  utterly  unable 
to  swallow  anything,  and  he  died  the  following  day.  The  efiiision  of  lymph  extended  from 
the  cellular  tissue  round  the  glottis  downwards  around  the  oesophagus,  in  the  anterior  as  well 
as  the  posterior  mediastinum,  as  low  as  the  diaphragm.^ 

It  will  be  evident  to  the  reader  with  the  above  case  before  him,  that  when  the 
mischief  extends  beyond  and  below  the  pharynx,  and  the  infiltration  is  of  a  purulent 
character,  no  possible  advantage  can  be  derived  from  any  form  of  treatment.  The 
patient  dies,  either  in  a  paroxysm  of  dyspnoea,  or  poisoned  by  the  pus  locked  up  in 
the  cellular  tissue  of  the  thorax. 

Abscess  of  the  phari/nx  is  an  occasional  occurrence  ;  is  generally  a  formidable  evil  ; 
and  is  often  as  a  cause  or  result  connected  with  some  disease  of  the  cervical  vertebrse. 
Much  care  must  be  taken  to  arrive  at  a  correct  diagnosis  of  such  a  case  ;  for  it  may 
readily  be  mistaken  for  a  polypoid  or  other  solid  growth  of  the  walls  or  cavity  of  the 
pharynx. 

The  following  case  well  illustrates  the  importance  of  this  precaution : — An  abscess,  the 
size  of  a  pigeon's  egg,  was  situated  between  the  bodies  of  the  upper  cervical  vertebrte  and  the 
back  of  the  pharynx,  but  from  being  flattened  in  front  did  not  cause  any  material  projection 
of  the  posterior  wall  of  the  pharynx.  In  connection  with  the  abscess,  a  second  small  cyst 
was  prolonged  forwards,  so  as  to  form  a  nipple-like  swelling  in  the  pharynx  ;  and  this  com- 
pressed and  completely  closed  the  orifice  of  the  glottis.  The  aperture  of  communication 
between  this  process  and  the  bod}'  of  the  abscess  admitted  the  point  of  the  little  finger ;  and 
the  whole  swelling  was  freely  movable  and  perfectly  translucent  at  its  extremities  and  sides. 
This  abscess  occurred  in  an  infant  seven  months  old,  who  had  suffered  from  dyspnoea  for  three 
weeks.  The  difficulty  of  breathing  became  very  urgent  three  days  before  death  ;  was  con- 
stant, though  less  urgent  at  intervals  ;  but  the  slightest  exposure  to  cold,  any  motion  or 
excitement,  brought  on  a  recurrence  of  threatened  sufl^ocation,  attended  by  a  peculiar  croupy 
inspiratory  sound.  There  was  no  attendant  difficulty  of  swallowing,  and  no  other  disease  was 
found  after  death. '^ 

Abscess  may  arise  from  an  injury  to  the  pharyngeal  membrane,  caused  by  the  passage  or 
the  impaction  of  a  foreign  body.  In  the  Museum  of  St.  George's  Hospital  is  a  preparation 
which  shows  an  irregular  ulcer,  communicating  with  an  abscess,  on  Ihe  posterior  wall  of  the 
pharynx,  which  was  removed  from  the  body  of  a  young  woman  who  died  from  its  eflTects, 
and  who  had,  some  six  weeks  previous  to  her  death,  swallowed  some  pins,  one  of  which  w^as 
supposed  to  have  lodged  in  the  pharynx,  and  produced  the  mischief  which  so  speedily  termi- 
nated in  death. 

Ulceration  of  the  mucous  membrane  of  the  pharynx  is  usually  the  consequence 
of  syphilis ;  more  rarely  it  is  the  result  of  scrofulous  influence.  In  children,  the 
latter  condition  is  sometimes  ol^served  to  produce  considerable  destruction  of  the  soft 
tissues,  and  its  progress  is  very  difficult  to  control.  The  symptoms  generally  are, 
oflTensive  breath  ;  offensive  purulent  secretion  from  the  nostrils,  and  excoriated  nasal 
apertures;  constant  cough;  and  the  external  characteristics  of  a  strumous  diathesis. 
The  ulcei-ation  is  readily  seen  when  the  mouth  is  opened ;  is  not  deep,  but  irregular, 
and  the  edges  of  the  ulcer  usually  well  defined  ;  with  crusts  of  dried  secretion,  often 
highly  offensive,  sticking  in  patches  to  its  surface.  There  is  not  much  pain  com- 
plained of;  perhaps  some,  less  or  more,  is  experienced  when  food  is  taken. 

This  characteristic  form  of  ulceration  is  extremely  obstinate  in  duration,  and  often  extends 
to  the  tissues  of  the  soft  and  hard  palate,  as  well  as  to  the  nares.  In  the  case  of  a  little  girl 
in  St.  George's  Hospital,  the  mischief  spread  most  imrelentingiy  from  ihe  pharynx  to  the 
nose  and  mouth,  and  from  the  mucous  surface  to  the  deeper  tissues ;  until  the  nose  fell  in,  and 
the  greater  portion  of  the  palate,  soft  and  hard,  v,-as  destroyed,  leaving  ihe  child  a  dreadfully 
disfigured  object. 

'  Post-7norte7n  mid  Case  Book,  1845,  No.  234. 
-  Transactions  of  Path.  Society,  vol.l'i.-  p.  61. 
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This  struraous  form  of  ulceration  is  certainly  found  to  exist  in  children  more 
frequently  than  in  adults.  The  treatment  is  to  be  directed  chiefly  to  constitutional 
measures,  though  local  applications  may  also  prove  beneficial.  It  should  consist  of  the 
various  tonics  which  are  beneficial  in  the  management  of  scrofulous  cases  generally, 
aided  by  good  living,  great  attention  to  cleanliness  and  pure  air,  and,  if  within  the 
means  of  the  patient,  a  sea-side  residence ;  the  Isle  of  Thanet  is  especially  to  be  re- 
commended. 

Syphilitic  ulceration  of  the  pharynx  is  very  commonly  observed,  especially  in  the 
lower  classes  of  the  metropolis.  It  is  constantly  seen  to  attack  the  posterior  wall  of  the 
pharynx ;  but  is  usually  accompanied  by  ulceration  of  the  velum  or  tonsils,  or  some 
other  secondary  evidence  of  the  prevailing  poison. 

Its  character  may  be  suspected  by  the  age  of  the  patient,  the  period  of  its  dura- 
tion, and  other  symptoms  which  may  be  present  ;  i.e.  rupial  sores  in  the  skin ;  nodes 
of  the  skull  or  other  bones  :  pains  in  the  limbs  or  joints  ;  general  reduction  of  health 
and  flesh ;  and  last,  not  least,  the  confession  (not  always  to  be  obtained)  of  a  former 
primary  sore,  with  perhaps  a  mark  of  its  recent  habitation. 

Such  an  ulceration  will  usually  yield  rapidly  and  satisfactorily  to  treatment.  It 
granulates,  contracts,  and  cicatrises  under  the  influence  of  iodide  of  iron,  or  iodide 
of  potassium  alone :  and  if  thus  treated  in  its  eailier  conditions,  leaves  behind  but 
little  to  mark  locally  its  former  existence. 

It  happens,  however,  in  some  instances — whether  from  neglect,  or  from  misapplied 
treatment,  or  from  a  state  of  deteriorated  constitution — that  there  arises  a  greater 
virulence  in  this  ulcerative  action ;  and  that  the  ulceration  spreads  not  only  to  the 
sides  and  posterior  wall  of  the  pharynx,  but  also  implicates  the  velum  arid  arches  of 
the  palate,  leaving  a  very  extensive  siu^face  entirely  denuded  of  mucous  membrane. 
Under  such  circumstances,  the  patient  will  be  found  in  a  deplorable  state ;  he  has 
great  difficulty  in  swallowing,  and  he  becomes  greatly  reduced  from  inability  to  take 
sufficient  nourishment.  When,  under  judicious  treatment,  cicatrisation  commences, 
it  will  generally  be  found  that  as  the  ulcerated  surface  contracts,  the  soft  palate 
becomes  displaced,  and  adherent  by  its  margins  to  some  portion,  or  occasionally  to 
the  entire  surrounding  siu-face  of  the  pharyngeal  wall.  As  a  result,  the  soft  palate 
has  been  occasionally  seen  adherent  to  and  continuous  with  the  wall  of  the  pharynx, 
so  that  all  communication  between  the  latter  and  the  nares  was  entirely  cut  off".  An 
operation  should  be  attempted  partly  to  relieve  this  evil ;  there  is  usually  much 
difficvilty  in  again  preventing  adhesions  of  the  parts  during  cicatrisation ;  but  as  the 
sense  of  smell  is  very  much  impaired  as  long  as  the  communication  between  the  two 
cavities  is  closed,  it  is  most  desirable  to  establish  a  permanent  aperture  in  the  soft 
palate  under  such  circumstances  ;  and  in  all  probability  the  perseverance  of  the  sur- 
geon in  his  efforts  to  effect  it  will  ultimately  prove  successful. 

Dilatation  of  the  fliarynx  may  occur  in  two  forms  :  it  may  be  dilated  throughout, 
or  only  partially.  The  latter  condition  is  met  with  occasionally :  the  former  very 
rarely.  The  symptoms  noticed  in  cases  in  which  a  pouch  has  been  found  after  death, 
are  difficulty  in  swallowing  much  food,  and  vomiting  of  food  which  has  been  felt  to 
stick  in  the  throat.  In  one  case,^  the  patient  (who  died  at  the  age  of  ninety)  was 
accustomed  to  press  on  the  pouch  and  force  the  food  into  the  cesophagus. 

In  the  Museum  of  St.  George's  Hospital  is  a  specimen  showing  dilatation  of  the  lower 
part  of  the  pharynx,  at  a  point  corresponding  to  tht^  lower  border  of  the  inferior  constrictor 
muscle,  and  forming  a  pouch  equal  in  size  to  that  of  an  ^^^.  The  pouch  projects  downwards 
behind  the  upper  part  of  the  cesophagus  :  it  is  apparently  composed  of  a  portion  of  the  mucous 
merahrane  and  sub-mucous  tissue  protruding  through  the  muscular  coats  of  the  pharynx,  and 
does  not  show  any  muscular  fibres  entering  into  its  formation.  The  upper  portion  of  the 
pharynx  is  enlarged,  and  the  pharyngeal  muscles  are  hypertrophied.  There  is  no  stricture  of 
the  cesophao-QS. 

The  preparation  was  removed  from  the  body  of  a  man  aged  sixty-three,  who  for  several 
years  had  suffered  from  difficulty  in  swallowing.  After  the  conclusion  of  a  meal  he  was  in 
the  habit  of  returning  small  portions  of  food.     For  two  or  three  years  previous  to  his  death 


^  Museum  of  Royal  Colle<i-e  of  Surgeons,  No.  1886. 
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be  was  subject  to  attacks  of  inflammation  of  bis  birjnx,  from  whicb  be  recovered  under 
treatment.  His  deatb  was  the  result  of  inflammation  of  the  lungs.  The  dysphagia  was 
always  supposed  to  be  owing  to  stricture  of  the  oesophagus. 

Tumours  attached  to  the  pharynx  are  not  very  common.  When  they  occur,  they 
are  generally  apt  to  be  somewhat  pendulous,  and  are  often  attached  to  a  portion  of 
the  walls  by  a  narrow  neck.  They  have  been  found  to  consist  of  fat,  fibrous  or  fibro- 
cellular  tissue.  But  the  character  of  the  growth  is  perhaps  of  less  importance  as 
regards  the  immediate  treatment,  than  the  shape,  the  size,  the  position,  and  the 
attachment  of  the  mass. 

The  record,  with  a  coloured  illustration,  of  a  fatty  tumour  of  the  pharynx,  is  to  be  found 
in  the  '  Transactions  ot  the  PathoL  gical  Society,'  vol.  v.  p  123,  by  Mr.  Holt.  This  specimen 
was  removed  Irom  the  body  of  a  man  eighty  years  of  age.  Twelve  years  previously,  his 
atteniiou  had  been  first  drawn  to  his  throat,  from  an  occasional  sensation  of  choking.  About 
four  years  previous  to  his  death,  during  an  attack  of  vomiting,  a  large  mass  was  protruded 
into  his  mouth  ;  and,  to  prevent  immeiliate  sutibcation,  he  was  compelled  to  return  it  as 
quickly  as  possible.  He  was  at  all  times  better  able  to  swallow  fluids  than  solids.  He  died 
suddeol}',  while  in  the  act  of  smoking. 

The  tumour  was  found  to  be  a  large,  pendulous,  fatty  mass,  filling  the  pharynx,  and 
extending  downwards  to  the  oesophagus  for  nine  inches.     It  was  attached  by  fibrous  tissue, 

covered  by  mucous  membrane,  to  the  left  side  of 
the  epiglottis,  and  also  to  the  upper  part  and  side 
of  the  pharynx.  The  tumour  had  by  its  weight 
so  dragged  upon  the  epiglottis,  that  the  perfect 
closure  of  the  laryngeal  aperture  was  not  prac- 
ticable. The  ma«s,  except  at  its  attachments,  was 
hanging  loose  in  the  pharynx  and  oesophagus. 
It  consisted  of  adipose  tissue. 

In  the  Museum  of  the  College  of  Surgeons  are 
two  specimens  of  tumours  of  the  pharynx,  suc- 
cessively removed  during  life.  One  '  is  a  large, 
soft,  lobulated  mass,  apparently  fatty  or  gelati- 
nous, like  a  nasal  polypus.  It  was  attached  bv 
a  narrow  pedicle  behind  the  tonsil.  A  second - 
is  apparently  a  fii'm,  fibrous  mass,  and  was  attached 
by  a  narrow  pedicle  to  the  wall  of  the  pharynx. 


Fig.  lyl .  —  Pouch  of  the  Pharynx.  (From 
a  preparation  in  the  Museum  of  St. 
George's  Hospital.     tSer.  ix.  No.  14.) 


Other  cases  have  been  observed  in  which 
tumours,  either  of  fatty  or  fibrous  structure, 
have  encroached  on  the  cavity  of  the  pharynx 
without  becoming  pendulous ;  they  have 
been  seen  to  grow  and  insinuate  themselves 
under  the  mucous  membrane  ;  and  as  they 
increased  in  size,  so  they"  interfered  with  the 
aperture  of  the  glottis,  and  interrupted  the 
passage  of  food  to  the  stomach. 

The  treatment  of  tumours  located  in  and 
attached  to  the  walls  of  the  pharynx  is  often 
attended  by  some  difficulty,  but  their  removal 
should  be  attempted,  and  that  at  as  early  a  stage  as  possible. 

The  only  hope  of  benefit  must  be  from  treatment  restricted  to  the  pendulous  form 
of  tumour.  The  attempt  to  remove  a  tumour  attached  throughout  to  the  walls  of  the 
pharynx  woitld  be  a  highly  hazardous  proceeding,  and  mcst  piobably  unsuccessful  in 
its  results,  if  not  fatal  during  its  progress.  When  the  tumour  is  pendulous,  no  time 
should  be  lost  before  the  endeavour  be  made  to  remove  it.  If  not  large,  and  attached 
to  the  upper  part  or  side  of  the  pharymx,  it  may  be  seized  with  a  vulsellum,  and  the 
pedicle  cut  through  with  a  knife.  If  the  mass  appears  very  vascular,  or  large  vessels 
are  detected  running  through  the  pedicle,  a  double  ligature  may  be  first  passed  through 
the  base,  and  when  securely  tied  the  mass  may  be  with  safety  cut  off  beyond  it.  A 
ligature  through  the  pedicle  is  far  preferable  to  one  round  it ;  for  when  the  mass 
beyond  is  removed  by  the  knife,  the  ligatm'e  is  apt  to  slip  oft",  and  possibly  some 
haemorrhage  might  ensue. 

1  No.  1090.  ~  No.  1091. 
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The  chief,  and  ])robably  the  only  risk  the  surgeon  has  to  fear  in  an  attempt  to 
remove  a  polypoid  mass  from  the  pharynx  is  that  of  suffocation,  produced  either  by 
the  mass  itself  iilling  up  the  favices  and  pressing  down  the  epiglottis,  or  by  spasm  of 
the  glottis,  the  result  of  irritation  from  the  tumour  coming  in  contact  with  the  surface 
of  the  laryngeal  mucous  membrane.  This  risk,  however,  may  be  effectually  guarded 
against  by  the  use  of  the  tracheal  '  tampon.'  This  apparatus  should  be  employed  in 
any  operation  in  which  there  is  danger  of  suffocation  from  pressure  of  the  tumour 
on  the  orifice  of  the  larynx,  or  of  the  chance  of  much  blood  passing  down  the  trachea 
and  thus  embarrassing  respiration.  Under  these  circumstances  tracheotomy  has  first 
to  be  performed,  and  then  the  tampon  fixed  at  the  opening  around  the  tracheal  tube. 
By  the  adoption  of  these  measures,  the  entrance  of  blood  into  the  bronchi  is  effectually 
prevented,  while  respiration  is  in  no  degree  interfered  with.  If  the  charactar  of  the 
tumour  recorded  in  the  '  Transactions  of  the  Pathological  Society '  by  Mr.  Holt  be 
considered  — its  attachments,  its  size,  and  the  extreme  feasibiUty  of  its  removal,  either 
in  great  pai't  or  in  its  entirety,  that  it  could  not  have  been  drawn  into  the  mouth 
without  the  aperture  of  the  glottis  being  stopped  iip,  but  that  otherwise  the  mass 
might  easily  have  been  drawn  forwards,  and  the  greater  portion  removed,  the  impor- 
tant aid  of  this  instrument  will  be  at  once  appreciated.  It  might  be  necessary  or 
desirable  to  retain  the  tube  for  a  few  days,  or  until  the  wound  occasioned  by  the 
removal  of  the  tumour  had  commenced  to  granulate  and  contract. 


Diseases  of  the  Oesophagus, 

Congenital  malformation  of  the  ceiophagus  is  rare.  It  usually  proves  fatal  within 
a  few  days  of  birth. 

Dilatation  of  the  oesophagus,  and  pouches  connected  with  that  tube,  are  of 
occasional  occurience.  Cases  of  the  former  have  been  put  on  record  by  Rokitansky  ^ 
and  by  Dr.  Barker.^ 

Contraction  of  the  oesophagus  is  a  very  common  evil.  It  is  usually  an  insurmount- 
able difiiculty  to  the  surgeon,  and  in  the  majority  of  cases  rapidly  reduces  and  destroys 
its  victim. 

Contraction,  or  '  stiicture  '  of  the  oesophagus,  may  be  the  result  of  several  distinct 
conditions.  Folds  of  the  mucous  membrane;  cicatrices  after  .injury ;  pressure 
occasioned  by  aneurism  or  tamour ;  thickening  and  contraction  of  the  walls ;  or, 
lastly,  and  most  frecjuently,  cancerovis  affections  of  the  tube,  are  the  chief  causes  of 
stricture  of  the  oesophagus. 

In  the  Museum  of  the  College  of  Surgeons  is  a  specimen  (No.  1079)  which  shows  stricture 
of  the  oesophagus  from  a  fold  of  mucous  membrane.  Just  below  the  cricoid  cartilage,  the 
oesophagus  gradually  contracts  to  half  its  diameter,  and  then  dilates.  The  mucous  membrane 
at  the  contracted  part  forms  transverse,  sharp-edged,  and  projecting  folds,  which  pass  round  the 
chief  part  of  the  circumference  of  the  tube.  The  surrounding  tissues  are  also  condensed,  as 
if  the  result  of  cicatrix.  There  is  no  history  to  the  specimen.  Another  preparation  (No. 
1080)  shows  a  very  similar  condition  in  the  oesophagus  of  a  child,  probably  the  result  of  some 
acrid  substance  having  been  swallowed.  A  preparation  removed  from  the  body  of  a  boy  ten 
years  of  age  shows  a  contracted  state  of  the  oesophagus,  subsequent  to  the  action  of  sulphuric 
acid  swallowed  during  life.  With  respect  to  the  changes  subsequent  to  the  passage  of  an 
acrid  poison  over  the  mucous  surface  of  the  oesophagus,  Rokitansky  remarks  that  when  '  the 
mucous  membrane  has  been  destroyed  by  the  energetic  action  of  the  poison,  it  is  replaced  by 
serous  and  sero-hbrous  tissue,  which  gives  rise  to  pecuhar  valvular  strictures  of  the  oesophagus, 
somewhat  analogous  to  those  consequent  on  dysentery,'  ^ 

In  the  Museum  of  St.  George's  Hospital  is  a  preparation  of  a  portion  of  an  oesophagus,  in 
which  may  be  seen  a  constriction  about  three  inches  from  its  upper  extremity — the  result  of 
a  piece  of  bone  becoming  impacted  for  a  time  in  the  passage,  and  having  set  up  inflammation 
around  the  part.  This  mischief  extended  to  the  pree-vertebral  areolar  tissue  of  the  cervical 
region,  followed  by  ulceration  of  the  intervertebral  cartilage  of  the  third  and  fourth  cervical 
vertebrae.      The  ulceration   went   on    to   perforation    of   the    spinal   canal,   and   produced 

^  Fnth,  Annt.  vol.  ii.  p.  8.  ~  Path.  Soc.  Trans,  x.  1^0, 

^   Oji.  c'.t,  vol.  ii.  p.  10. 
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inflammation  of  tlie  membranes  and  softening  of  the  spinal  cord.  The  piece  of  bone,  of  con- 
siderable size,  had  stuck  in  the  throat  for  a  time,  but  was  subsequently  removed.  Large 
quantiti'^s  of  pus  were  afterwai'ds  spat  up.^ 

Simple  stricture  of  the  oesophagus,  from  thickening  and  contraction  of  its  walls,  is  occa- 
sionally met  with,  and  apparently  without  satisfactory  explanation.  Mr.  Listou  exhibited  at 
the  Pathological  Society  a  specimen  possessing  some  interesting  features.  The  stricture 
existed  at  the  upper  part  of  the  tube,  was  about  an  inch  in  length,  and  only  capable  of 
allowing  the  passage  of  a  goose-quill.  The  contraction  had  existed  for  a  number  of  years  ; 
there  was  considerable  hypertrophy  of  the  constrictors  of  the  pharynx,  especially  of  the 
superior  one.  The  upper  horns  of  the  thyroid  cartilage  were  so  approximated  as  to  leave  but 
a  space  of  |ths  of  an  inch,  being  a  diminution  of  about  an  inch  in  the  breadth  of  the  natural 
interval  between  them.  The  patient  had  been  under  the  care  of  Cruikshank  and  John 
Hunter,  and  lived  to  between  seventy  and  eighty. 

It  is  unnecessary  to  multiply  instances  of  these  forms  of  contraction ;  there  are, 
however,  certain  circumstances  in  connection  with  their  progress,  which  will  form 
the  subject  of  consideration  wheii  their  diagnosis  and  treatment  "are  discussed. 

Complete  obstruction  to  the  passage  of  food  from  the  pressure  of  a  tumour  on  the 
oesophagus  is  very  rare.  Occasionally  some  degree  of  difficulty  in  swallowing  is 
experienced,  from  the  presence  of  a  tumour  of  a  cancerous  nature ;  or  from  the 
thyroid,  when  very  lar-ge,  or  when  it  wraps  round  the  trachea ;  or  from  an  aneurism 
or  any  other  kind  of  swelling  in  the  neck. 

Evidence  of  supposed  pressure  from  a  tumour  must,  however,  be  carefully  weighed 
before  a  decision  be  arrived  at  respecting  its  influence  in  this  respect.  Dr.  Wilks  ^ 
has  very  properly  drawn  attention  to  the  circumstance  that  obstruction  has  been 
attributed  to  an  exostosis  of  the  vertebrae  w^hen  actual  disease  of  the  oesophagus  and 
stricture  existed  above  the  seat  of  the  exostosis. 

The  most  frequent  causes  of  obstruction  to  the  passage  of  food,  attended  by  rapid 
deterioration,  and  followed  by  early  death,  are  cancerous  aflections  of  the  oesophagus. 
They  occur  in  various  forms.  The  epithelial  variety  of  ulceration  with  contraction 
is  most  common,  but  medullary,  villous,  or  colloid  cancer  occur  somewhat  in  propor- 
tion to  the  order  in  which  we  have  placed  them. 

Cancerous  ulceration  or  stricture  of  the  oesophagus  is  a  disease  of  age.  We  are 
not  aware  of  its  occuirence  in  youth  or  early  life.  Rokitansky  states  that  '  cancer  of 
the  oesophagus  generally  occurs  in  an  isolated  form,  i.e.  without  the  co-existence  of 
the  disease  in  other  organs.'  ^  Such  is  no  doubt  often  the  case,  but  the  rule  is  made 
too  general  to  be  correct ;  the  reader  may  satisfy  himself  that  we  difier  with  the  great 
pathologist  on  reasons  ble  grounds  by  i-eference  to  the  '  Transactions  of  the  Pathological 
Society.' 

The  usual  symptoms  of  stricture  are,  first,  a  slight  difficidty  in  the  passage  of 
solid  food  to  the  stomach.  The  difficulty  gradually  increases ;  sooner  or  later  the 
patient  is  compelled  to  restrict  himself  entirely  to  food  of  a  fluid  fonn.  By  degrees 
he  finds  that  this  he  can  take  only  in  gradually  reduced  quantities,  until  at  last  he 
sips  but  a  few  drops  at  a  time  ;  or  even  this  small  qu.antity  may  be  rejected,  shortly 
after  an  attempt  made  to  swallow  it. 

A  patient  with  organic  stricture  of  the  oesophagus  rapidly  emaciates,  unless  food 
can  be  introduced  into  the  stomach  by  aid  of  a  tube  ;  the  circulation  becomes  feeble, 
he  complains  of  a  sensation  of  cold  on  temperate  days,  and  he  becomes  very  susceptible 
to  all  changes  of  the  atmosphere. 

If  there  be  ulceration  in  the  upper  part  of  the  oesophagus,  or  the  pharynx  be  also 
implicated,  there  is  generally  a  disagreeable  smell  in  the  patient's  breath,  easily 
detected  by  a  visitor  on  entering  the  room.  The  patient  is  often  subject  to  expec- 
toration, and  the  secretion  spat  up  is  semi-purulent,  and  occasionally  very  offensive. 
He  complains  of  intense  hunger  in  the  earlier  period  of  the  disease,  and  when  solid 
food  can  no  longer  be  taken ;  but  gradually  he  succumbs  to  the  privation,  and  latterly 
is  often  indifferent  respecting  it. 

When  once  the  contraction  of  the  stricture  restricts  the  patient  to  fluid  nouiish- 
meut  alone,  the  quantity  taken  is  by  no  means  sufficient  to  sustain  life;  so  that 
should   not  some  means  of  relief  be  adopted  the  medical  attendant  may  predict  the 

1  Tost-morfem  Book,  1852,  fol.  86.  ^   p^^fJ^_  .5.^^,    Trans,  vol.  xii.  p.  101. 

^  Pathological  Anatomy,  vol.  ii.  p.  \'2. 
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approa,ching  end  as  not  far  distant,  when  perhaps  the  patient  or  his  surrounding 
friends  may  be  little  prepared  for  such  an  annovinceraent. 

Occasional  complications  occur  in  the  prosjress  of  stricture  of  the  oesophagus  to 
which  our  attention  is  requisite ;  they  render  the  disease  more  distressing  to  the 
patient,  but  generally  hasten  the  termination  of  his  sufferings.  The  epithelial 
variety  of  ulceration  is  apt  to  spread  superficially,  without  destroying  the  tissues 
deeply ;  and  though  a  large  surface  may  be  implicated,  the  patient  so  affected  will 
survive  longer  than  one  affected  by  the  medullary  form  of  cancer.  With  the  latter 
form  of  disease  the  surrovinding  tissues  become  implicated  at  an  early  period,  and 
thus  the  passage  may  become  much  constricted  soon  after  the  stricture  is  suspected. 
Ulceration  of  the  tube  above  or  about  the  diseased  mass  will  generally  take  place, 
and  cavities  in  the  cellular  tissue  around  will  be '  constantly  found  communicating 
with  the  ulcerated  points  of  the  oesophagus.  Occasionally  the  destruction  makes  its 
way  outwards,  until  several  openings  are  formed  externally  about  the  neck,  and 
allow  the  escape,  not  only  of  matter,  but  also  of  the  fluids  taken  as  nourishment. 
Or  the  ulcerative  action  may  run  in  a  different  direction,  burrow  about  the  mviscles 
of  the  neck,  or  effect  a  fistulous  communication  with  the  trachea.  The  latter  con- 
dition is  made  evident  by  fluids,  taken  through  the  mouth,  being  coughed  up  through 
the  glottis. 

In  other  instances,  almost  instantaneous  death  will  occur  from  sudden  and 
violent  hsemurrhage,  dependent  on  the  ulceration  of  a  large  artery.  • 

The  symptoms  of  stricture  of  the  oesophagus  are  so  marked,  that  it  might  at  first 
sight  appear  almost  impossible  to  be  deceived  regarding  its  occurrence.  But  an 
hysterical  sj)asmodic  condition  of  the  pharynx  or  oesophagus  is  occasionally  met  with 
and  might  be  mistaken  for  organic  mischief,  without  some  precaution  and  judgment 
brought  to  bear  on  the  case.  It  is  therefore  prudent  to  weigh  carefully  the  symptoms 
of  all  cases  of  supposed  stricture  of  the  oesophagus,  in  order  to  be  able  to  discriminate 
between  actual  stricture,  and  that  of  nervous  origin.  The  latter  disorder  is  not  very 
commonly  met  with ;  but  it  will  be  found,  as  a  rule,  to  occur  in  women.  In  two 
instances  familiar  to  us,  the  symptoms  were  evidently  entirely  due  to  the  state  of 
health,  and  yielded  effectually  to  constitutional  treatment.  The  symptom  which 
commonly  distinguishes  an  hysterical  or  spasmodic  difficulty  in  swallowing  from  a 
real  stricture  is  the  easy  manner  in  which  a  patient  can  swallow  fluids,  or  even 
solids,  when  allowed  to  take  them  apparently  unobserved.  There  is  little,  if  any, 
emaciation ;  nor  is  there  the  early  indication  of  loss  of  strength,  nor  the  constant 
desire  for  food  if  it  could  only  be  swallowed. 

Although  the  existence  of  a  stricture  itself  may  be  generally  ascertained  without 
difiiculty,  the  cause  of  the  obstruction  is  not  always  so  satisfactorily  detected.  The 
chest  should  always  be  carefully  examined,  with  a  view  to  satisfy  oneself  that 
neither  aneurism  nor  any  other  mass  was  pressing  on  trachea,  or  oesophagus.  This 
having  been  done  with  the  conviction  that  no  external  pressure  was  the  cause  of  the 
impediment  to  the  passage  of  food,  a  very  careful  and  very  gentle  examination  may 
be  made  with  a  gum  catheter  or  small  oesophageal  tube.  If  this  can  be  passed 
with  but  the  very  slightest  pressure,  it  may  reveal  the  fact  that  the  obstruction  is 
due  to  some  simple  cause  of  contraction,  and  is  not  one  of  a  cancerous  nature. 

The  author  was  consulted  by  a  lady,  about  thirty-eight  years  of  age,  who  had  for 
some  weeks  experienced  an  increasing  difficulty  in  swallowing  solid  food,  and  could 
take  little  else  than  fluid  nourishment,  and  this  only  with  care  and  in  small  quantity 
at  a  time.  There  was  no  history  of  any  injury  from  having  swallowed  any  acrid  or 
caustic  fluid,  bone,  or  other  substance  to  cause  abrasion,  or  give  rise  to  ulceration. 
There  was  no  ptis  or  offensive  odour  in  the  fluid  rejected  after  attempts  to  swallow 
nourishment.  A  thin  oesophageal  tube  was  introduced,  and  very  gently  passed  till 
it  reached  an  obstrviction,  some  eight  or  ten  inches  down  the  oesophagus.     After 

1  A  case  is  recorded  in  the  Transactions  of  the  Pathological  Society  (vol.  ix.  p.  194)  of 
death  by  htemorrhage  from  ulceration  extending  from  the  oesophagus  to  tbe  right  sub- 
clavian artery.  And  a  second  instance  is  found  at  page  202  of  the  same  volume,  in  which 
death  was  the  result  of  perforation  of  the  superior  intercostal,  by  extension  of  ulceration 
from  the  cancerous  stricture.  The  vertebral  artery  has  been  known  to  he  perforated  under 
similar  conditions. 
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waiting  a  short  time,  the  tube  was  passed  through  the  obstruction  and  readily  reached 
the  stomach.  The  patient  soon  learned  to  use  the  instrument  herself,  and  in  a  short 
time  was  able  to  pass  one  the  diameter  of  a  No.  18  catheter.  She  has  continued  to 
use  this  tube  daily  three  or  four  times  ever  since,  and  to  feed  herself  through  it. 
Her  health  has  continued  good.  In  order  to  economise  time  and  save  trouble,  a  long 
flexible  rubber  tube  was  attached  by  one  end  to  the  oesophageal  tube,  and  by  the 
other  to  a  vessel  capable  of  holding  about  a  pint  and  half  of  fluid.  This  vessel 
was  each  time  filled  with  milk,  mixed  with  eggs,  flour,  strong  soup,  or  wine, 
and  was  then  fixed  about  a  foot  above  the  patient's  head.  The  tube  having  been 
introduced  into  the  stomach,  a  tap  attached  to  the  vessel  is  turned,  and  the  contents 
of  the  latter  flow  into  the  stomach.  A  similar  apparatus  was  supplied  to  a  patient 
in  St.  George's  Hospital,  who  was  admitted  under  the  care  of  the  author  for 
diflficulty  in  swallowing,  the  result  apparently  of  some  obstruction  of  the  oesophagus 
dependent  on  simple  contraction.  Similar  treatment  may  be  followed  in  all  ca.ses  in 
which  the  obstruction  is  due  to  cicatrix  or  other  non-malignaait  causes. 

If,  however,  there  is  much  difiiculty  in  swallowing,  much  emaciation,  oflensive 
fluid,  mixed  with  pus,  or  occasionally  blood,  rejected  with  the  food  attempted  to  be 
swallowed,  the  conclusion  to  be  arrived  at  will  certainly  be  that  the  stricture  is  of  a 
cancerous  nature,  and  in  most  cases  such  a  conclusion  will  not  prove  wrong.  The 
use  of  a  tube  of  any  kind  must  in  such  a  case  be  only  attempted  with  the  greatest 
care  and  gentleness ;  rather  as  a  means  to  confirm  one's  opinion  than  with  any 
prospect  of  benefit  to  the  patient.  If  the  slightest  obstruction  is  met  with,  the  tube 
had  better  be  withdrawn  at  once.  Any  pressure  may  readily  cause  mischief,  by 
causing  the  tube  to  pass  into  the  mediastinum  or  pleura,  or  even  pericardium. 

When  a  pouch  of  the  pharynx  or  oesophagus  exists,  it  may  be  suspected,  if,  after 
partaking  of  food,  the  patient  feels  any  fulness  in  the  neck,  or  if,  after  a  time,  a 
portion  of  the  meal  is  returned.  As  the  pouch  is  capable  of  holding  a  certain 
quantity,  there  is  not  so  much  difficulty  in  disposing  of  a  portion  of  solid  food  as  in 
stricture  ;  for  a  part  may  pass  into  the  oesophagus,  and  the  rest  into  the  pouch.  A 
patient  suffering  from  a  jcouchy  condition  of  the  tube  does  not  emaciate  as  rapidly 
as  one  aflfected  by  stricture ;  several  instances  on  record  are  stated  to  have  lived  to 
a  good  old  age. 

The  treatment  of  hysterical  contractions  of  the  oesophagus  should  be  constitutional 
rather  than  local :  though  the  introduction  of  the  tube  in  the  first  instance  may 
occasionally  be  desirable,  to  confirm  the  opinion  that  no  permanent  obstacle  exists  to 
prevent  the  patient  taking  food.  Such  cases  usually  yield  to  proper  treatment 
without  much  difficulty,  though  occasionally  in  young  women  some  little  patience 
and  skill  are  required  to  remedy  the  disordered  state  which  gives  rise  to  this  nervous 
affection.  Seldom,  however,  do  we  find  patients  of  this  class  deprive  themselves  of 
food  to  such  an  extent  as  to  cause  emaciation. 

When  the  stricture  is  proved  to  be  permanent,  whether  the  result  of  cancerous 
or  cicatricial  contraction,  and  death  by  starvation  is  the  probable  sequence,  the 
operation  of  gastrostomy  is  one  alternative  by  which  the  surgeon  may  attempt  to 
prolong  life,  and  so  far  mitigate  the  sufferings  of  the  patient.  This  operation  has 
been  frequently  had  recourse  to,  with  results  which  in  a  few  cases  may  be  considered 
somewhat  satisfactory. 

More  recently,  however,  the  operation  of  opening  the  oesophagus  in  the  lower 
part  of  the  neck  and  below  the  seat  of  stricture,  to  enable  food  to  be  introduced 
through  the  opening  into  the  stomach,  has  been  advocated,  and  adopted  in  a  few 
instances.  The  subject  is  one  of  considerable  practical  interest.  At  present,  however, 
our  experience  is  not  sufficient  to  justify  any  decided  rule  to  be  laid  down  as  to 
which  operation  should  be  generally  selected  as  least  dangerous  or  most  efficacious. 
In  the  majority  of  cases  we  have  to  deal  with  a  disease  which  sooner  or  later  will 
prove  fatal ;  it  is,  therefore,  practically  a  choice  of  the  lesser  evil.  In  the  large 
majority  of  cases  the  seat  of  stricture  may  to  a  certain  extent  be  pretty  accurately 
defined  ;  not  so,  however,  the  extent  of  the  disease  beyond  its  commencement.  If  the 
stricture,  as  often  occurs,  be  situated  high  up,  oesophagotomj  may  be  fairly  adopted 
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with  good  prospect  of  reaching  a  healthy  portion  of  oesophagus  below  the  seat  of 
contraction ;  but  when  the  obstruction  is  known  or  suspected  to  be  lower  down,  there 
can  be  but  the  alternative  of  gastrostomy, 

Mr.  Reeves,  in  an  interesting  and  able  communication  to  the  Clinical  Society,^ 
last  year  drew  attention  to  this  subject.  After  nari^ating  the  particulars  of  two 
cases  of  malignant  stricture  of  the  oesophagus,  in  which  gastrostomy  was  performed, 
he  pointed  out  that,  having  thus  operated  in  deference  to  the  opinion  of  his  colleagues, 
he  should  proceed  to  open  the  oesophagus  in  any  suitable  case  of  stricture  of  that  organ 
in  preference  to  opening  the  stomach.  He  observed  that  recent  investigation  proved 
that  malignant  obstruction  was  most  commonly  situated  in  the  upper  part  of  the  tube, 
and  a  larger  number  of  observations  were  needed  to  enable  us  to  arrive  at  any  correct 
conclusions,  still  there  was  sufficient  justification  for  the  rules  he  wished  to  lay  down  : 
viz.  '  1.  That  because  of  the  great  mortality  of  gastrostomy,  and  also  because  of  the 
more  frequent  occurrence  of  malignant  stricture  in  the  ujjper  portion  of  the  tube, 
cesophagostomy  is  by  far  the  preferable  operation.  2.  That  even  in  cases  in  which 
the  stricture  is  as  low  down  as  the  manubrium  sterni  (its  depth  rarely  being  veiy 
great),  cesophagostomy  is  indicated  as  a  preliminary  or  exploratory  operation,  and  if  it 
be  found  that  the  little  finger  or  sound  cannot  be  got  through  the  stricture,  gastro- 
stomy may  be  performed.  3.  That  if  it  result  that  the  opening  in  the  oesophagus 
have  been  made  below  the  stricture,  as  in  most  cases  would  be  desired,  the  operation 
can  be  completed  by  stitching  the  mucous  membrane  to  the  wound-edges,  and  the 
strictui'e  may,  if  thought  proper,  be  dilated  through  the  opening,  either  at  the  time 
of  the  operation  or  subsequently.  4.  That  if  the  diseased  oesophagus  be  reached,  and 
no  opening  into  it  can  be  made  through  healthy  walls,  then  it  may  be  carefully  per- 
forated, either  by  the  finger  or  the  thermo  cautery.  5.  CEsophagotomy  has  been 
many  times  done,  and  cesophagostomy  several  times,  and  never  have  these  operations 
caused  any  grave  local  or  general  symptoms,  or  as  operations  led  to  the  death  of  the 
patient,  whereas  gastrostomy  has  proved  most  fatal.'  6.  The  operation  should  be  done 
on  the  left  side  of  the  neck,  and  a  sound  should,  if  possible,  be  passed-  that  of  Vacca 
Berlinghieri  being  the  best.  The  skin  incision  should  be  rather  nearer  the  middle 
line  than  that  for  ligature  of  the  common  carotid,  and  should  extend  from  half  an 
inch  above  the  episternal  notch  to  the  level  of  the  up[)er  border  of  the  thyroid  carti- 
lage. The  sui^geon  should  stand  on  the  left  of  the  patient,  looking  obliquely  down 
and  across  the  body.  A  tube  with  a  funnel-shaped  end  should  be  passed  and  tied  in 
place,  and  nourishment  administered  as  soon  as  tendency  to  vomit  has  passed  ofi\ 
It  is  necessary  to  make  the  opening  in  the  walls  of  the  oesophagus  with  a  sharpish 
stab,  to  prevent  the  loose  mucous  membrane  being  pushed  before  the  knife.  The 
edges  of  the  wound  may  be  stitched  up  and  cai'e  taken  that  no  food  gets  into  it.  7. 
The  operation  should  be  undertaken  '  before  the  patient's  strength  is  much  exhausted, 
and  even  before  obstruction  is  complete,  because  frequently  attempts  to  swallow  pro- 
duce spasmodic  suffocative  dyspnoea.  8.  In  a  severe  case  of  fibrous  or  syphilitic  stric- 
ture in  the  nuchal  or  upper  thoracic  portion  of  the  tube,  cesophagostomy  is  indicated, 
as  then  the  operation  might  be  curative  as  well  as  palliative.' 

Mr.  Reeves  is  reported  '^  to  have  operated  on  a  man  at  sixty,  on  account  of  malig- 
nant obstruction  of  the  oesophagus.  CEsophagostomy  was  undertaken  and  success- 
fully completed.  It  was  difficult  to  recognise  the  oesophagus.  The  case  is  still  under 
treatment. 

Mr.  Holmes,^  Surgeon  to  St.  George's  Hospital,  has  also  reported  a  case  in  which 
he  opened  the  oesophagus  in  a  case  of  stricture  complicated  with  an  enlarged  gland  or 
growth  in  the  upper  and  left  side  of  the  neck,  and  in  which  the  obstruction  appeared 
to  be  about  the  upper  border  of  the  thyroid  cartilage.  Mr.  Holmes  succeeded  in 
opening  the  oesophagus  thi-ough  healthy  tissues  and  below  the  seat  of  strictui-e.  Very 
little  blood  was  lost  in  the  operation,  but  the  patient,  already  much  reduced  and 
emaciated,  gradually  sank  and  died  about  three  days  after  the  operation.  Post-mor- 
tem examination    showed  that  '  the  opening  had  been  made  about  an  inch  below 

1  Lancet,  Nov.  5,  1881,  p.  796.  ^  Ihid.  Julv  15,  1882,  p.  75. 

3  Medical  Times  and  Gazette,  July  29,  1882"  p.  117. 
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the  lower  edge  of  the  thyroid  body,  and  the  recurrent  nerve  lay  quite  close  to 
it,  almost  in  contact  with  one  of  the  ligatures  passed  through  its  lip  ;  but  had 
not  been  touched  or  injured  in  any  way.  The  main  tumour  occupied  the  site 
of  the  right  great  cornu  of  the  hyoid  bone,  which  seemed  lost  in  its  substance. 
It  was  adherent  to  the  thyroid  cartilage  also.  In  structure  it  resembled  epithelioma 
to  the  naked  eye,  but  there  has  not  yet  been  any  opportunity  for  micro- 
scopical examination.  The  thyroid  body,  which  was  very  large,  was  infiltrated  in  its 
deeper  portions  with  a  similar  whitish  deposit,  and  they  had  implicated  the  coats  of 
the  oesophagus,  so  as  to  produce  considerable  constriction.  On  passing  the  end  of  the 
little  finger  down,  it  felt  at  first  as  if  the  food  tube  was  closed ;  but  by  steady  pres- 
sure the  finger  could  be  pushed  through  it.'  The  seat  of  the  stricture  was  just 
behind  the  thyroid  cartilage. 

Mr.  Durham  has  made  a  happy  suggestion  in  advocating  the  use  of  a  flexible 
bougie,  to  be  retained  for  some  short  time  in  the  oesophagus  in  some  forms  of  stricture. 
We  have  already  alluded  to  a  case  under  our  own  observation,  in  which  the  daily 
use  of  a  catheter  has  been  followed  by  great  amelioration  to  health,  and  great  com- 
fort to  the  patient,  and  has  now  been  uninterruptedly  in  use  some  five  years.  Such, 
however,  could  only  have  been  the  result  in  a  simple,  not  a  cancerous,  stricture. 

As  already  stated,  so  it  will  be  found  in  practice,  that  when,  with  severe 
stricture,  maintenance  of  life  depends  on  a  small  quantity  of  fluid  food,  loss  of  flesh 
and  general  deterioration  become  so  rapid  and  complete,  that  a  patient  will  die 
much  sooner  than  may  often  be  anticipated,  with  all  his  faculties  clear  to  the  end. 

Under  such  circumstances  any  operation  may  even  prove  too  late.  The 
patient  may  be  too  much  reduced  to  be  able  to  rally  after  its  performance ;  or 
too  much  exhausted  to  benefit  by  the  food  supplied  through  the  artificial  opening ; 
or  even  it  may  be  that  in  such  a  reduced  condition  sufiiciently  healthy  lymph  may 
not  be  thrown  out  so  as  to  secure  such  adhesion  of  the  opposed  surfaces  of  stomach 
and  external  wound  as  is  requisite  for  the  success  of  the  operation.  In  a  case 
recently  under  the  notice  of  the  author,  such  a  result  followed  the  operation ;  and 
when  the  sutures  were  removed,  the  adhesions  were  not  suificiently  organised  to 
maintain  the  parts  in  apposition. 

George  Pollock. 
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IN  a  description  of  the  surgical  diseases  of  the  tongue  and  their  treatment  such  as  the 
present,  which  must  necessarily  be  short,  all  minute  consideration  of  the  anatomy 
of  the  organ  will  be  omitted.  It  is  only  needful  to  remark  here  that  any  and  all  of 
the  structures  of  which  it  is  made  up,  whether  mucous  membrane,  muscle,  glands, 
ducts,  blood-vessels,  lymphatics,  or  nerves,  may  be  the  seat  of  morbid  changes,  and 
are  so  in  different  cases.  But  perhaps  the  best  general  order  in  which  to  consider 
the  latter  will  not  be  primarily  an  anatomical  one,  but  rather  clinical,  at  all  events 
for  the  present.  The  matter  in  hand,  then,  will  be  divided  into  four  sections,  as 
follows.  In  the  first,  the  congenital  faults  will  be  considered  ;  in  the  second,  those 
conditions  of  the  tongue  requiring  surgical  interference  which  are  \hG  result  of  in 
flammatorij  change ;  thirdly,  those  which  are  due  to  the  presence  of  neojylasms  ; 
lastly,  we  shall  stiidy  the  ojJerations  necessary  for  the  removal  of  the  whole  or  por- 
tions of  the  tongue. 

It  may  be  noted  here  that  in  infancy  and  childhood  there  are  comparatively  few 
morbid  conditions  of  the  tongue  which  claim  the  particular  attention  of  the  surgeon  ', 
in  early  adult  life,  however,  their  number  rises,  but  it  is  in  middle  and  advanced  age 
that  the  most  important  affections  are  met  with. 

Congenital  Faults. 

In  the  tongue  congenital  defects  are  rare  as  compared  with  other  parts  of  the 
body.  The  first  for  which  we  would  look  almost  naturally  is  deficiency  of  develop, 
ment  in  the  form  of  absence  of  the  organ ;  but  of  this,  after  long  search,  I  can  only 
find  one  instance.  This  was  recorded  by  Jussieu  '  more  than  160  years  ago.  In 
his  interesting  memoir,  which  is  well  worth  reading,  he  describes  the  case  as  one  of 
a  girl  of  fifteen  years,  who  from  the  time  of  her  birth  showed  no  evidence  of  the 
development  of  a  tongue,  the  floor  of  the  mouth  being  flat,  except  for  the  presence  of 
two  small  papillae  which  moved  freely.  She  appeared  to  be  little,  if  at  all,  incon- 
venienced by  this  condition,  and  could  speak  well.  The  fact  that  none  of  the  best 
known  writers  on  malformation  since  then,  whom  I  have  consulted  carefully,  from 
Geoffroy  de  St.-Hilaire  ^  to  von  Ammon,^  Forster,*  or  more  recently  Ahlfeld,^  have 
been  able  to  add  other  similar  cases  to  this  one,  says  much  for  the  extreme  raiity  of 
the  defect. 

But  the  tongue  may  be  otherwise  malformed  at  birth  in  the  direction  of  de- 
ficiency, though  still  very  rarely.  Thus  it  may  be  cleft  vertically,  either  in  the 
middle,  or  here  and  on  both  sides,  forming  in  the  first  place  a  bifid,  in  the  second  a 
three-lobed  organ,  as  figured  in  Ahlfeld's  atlas  (loc.  cit.)  In  such  cases  the  surgeon 
might  be  called  upon  to  freshen  the  edges  of  the  clefts  with  the  knife,  and  bring 
them  together  with  sutures  as  in  hare-lip. 

Horizontal  clefts  are  not  known,  though  congenital  fleshy  tumours  under  the  organ 
have  been  mistaken  for  a  second  tongue  (von  Ammon,  loc.  cit.) 

Shortness  of  the  frcenum  lingum,  to  an  extent  embarrassing  to  the  tongue,  is 
sometimes  met  with,  though  far  less  frequent  and  important  than  is  commonly  sup- 

^  Jussieu,  Hist,  de  VAcnd.  Roy.  de  Science,  1718  ;   p.  6  of  Memoires. 

"^  Des  Monstr.  Humaines,  1822.  ^  Die  anr/eb.  chir.  Krank.  d.  Mensch.  1842. 

*  Missbild.  des  Mensch.  1861,  p.  100.       ^  Ibid.  1880. 
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posed.  This  'tongue-tie'  is,  so  to  speak,  the  dread  of  young  mothers,  who  fancy 
that  if  it  exist  their  child  will  later  on  be  unable  to  talk.  But  instances  where  it 
has  interfered  with  speech  must  be  exceedingly  rare,  if  they  ever  occur,  for  we  know 
that  even  complete  absence  of  the  organ  from  birth,  as  in  Jussieu's  case,  is  com- 
patible with  excellent  powers  in  this  respect.  And  even  where  the  whole  tongue  has 
been  lost  later  by  disease,  the  same  has  been  noticed  and  recorded  by  Roland  ^  and 
Louis, ^  quoting  Scotchmore's  (1743),  Bonami's  (1763),  and  Aurran's  (1766)  cases. 
All  these  records  will  be  read  with  much  interest,  especially  that  by  Roland,  though 
for  lack  of  space  they  can  only  be  briefly  alluded  to  here. 

But  even  if  this  condition  exist  to  some  extent,  it  is  questionable  whether  in 
most  instances  without  division  the  movements  of  the  tongue  do  not  sufficiently 
stretch  the  fraenum  before  very  long.  In  some  few  cases,  however,  it  does  appear  not 
only  shorter  than  usual,  but  tougher  and  less  inclined  to  stretch,  and  in  this  state 
to  interfere  with  sucking  by  preventing  the  proper  application  of  the  tongue  against 
the  palate.  Then,  and  only  then,  does  it  call  for  surgical  interference.  This  will 
consist  in  division  of  the  band,  either  by  knife  or  by  scissors.  If  the  first  of  these 
be  used,  the  band  should  be  transfixed  and  cut  outwards  with  a  curved  blade.  But 
whichever  of  these  instruments  is  used,  a  very  limited  incision  in  the  frsenum  should 
be  made  as  close  to  the  jaw  as  ])ossible,  in  order  to  avoid  both  the  ranine  veins  and 
arteries,  severe  and  even  fatal  haemorrhage  having  resulted  in  some  cases  from  wound 
of  these  vessels  in  the  infant,  favoured  by  the  efforts  of  sucking.  To  another  danger 
from  this  operation  attention  has  been  drawn  by  Petit,^  and  illustrated  by  three 
cases  from  his  own  practice.  If  the  frtenum  and  subjacent  muscle  fibres  be  too  freely 
divided,  energetic  sucking  on  the  part  of  a.  hungry  child  may  tear  the  wound  of  these 
very  lax  tissues  further  and  lurther  open,  until  the  tongue,  having  lost  all  its  anterior 
support,  tui-ns  over  into  the  pharynx,  and  is  firmly  embraced  by  the  muscles  of  de- 
glutition, which  force  it  down  upon  the  epiglottis,  and  the  latter  upon  the  larynx, 
until  suftbcation  is  produced.  The  mechanism  of  this  displacement  is  so  important, 
as  bearing  upon  other  operations  in  later  life,  that  a  brief  notice  of  these  cases,  as 
described  by  Petit,  may  be  useful  here. 

The  first  was  that  of  a  child  whose  frsenum  had  been  divided  shortly  after  birth, 
and  who  died  five  hours  later  of  suffi:)cation.  Struck  with  the  peculiar  train  of 
symptoms,  he  carefully  examined  the  mouth  by  dividing  the  cheeks  as  far  as  the 
masseter  muscles.  He  then  found  that  the  tongue  was  turned  over,  so  that  it  had 
become  engaged  behind  the  soft  palate,  its  dorsum  resting  against  the  posterior  wall 
of  the  pharynx,  and  pressing  the  epiglottis  firmly  down  upon  the  larynx  at  the  same 
time. 

The  second  case  was  precisely  similar,  suffocation  setting  in  shortly  after  division 
of  the  frtenum  two  hours  after  birth.  Here  Petit  found  the  tongue  in  the  same 
position  as  in  Case  1,  but  was  able  to  replace  it  with  his  fingers.  Five  minutes 
later  the  same  symptoms  recurred,  and  the  tongue  was  found  to  have  retroverted  as 
before.  Eventually,  after  repeated  attacks  of  the  same  kind  had  been  watched,  he 
succeeded  in  keeping  the  organ  permanently  in  its  proper  position  with  a  compress. 
During  the  following  night  a  careless  nurse  neglected  to  rei>lace  this  compress  after 
feeding  the  child  ;  the  same  respiratory  difficulty  set  in,  and  before  Petit  could  be 
called  in  the  patient  had  died  suffocated.  The  tongue  was  found  in  this  case  to  lie  as  in 
the  first. 

His  third  experience  was  precisely  similar,  but  being  this  time  on  his  guard,  the 
tongue  was  regularly  replaced  and  effectually  retained  in  position  for  several  days, 
until  all  tendency  to  retroversion  was  gone,  the  child  recovering  completely. 

Another  effect  of  deficiency  of  development  involving  danger  has  also  been  noticed 
here — namely,  the  very  opposite  condition  to  '  tongue-tie.'  The  frsenum  has  been  either 
so  very  long  and  lax  or  so  completely  absent  that  the  tongue  has  been  abla  to  turn  over 
into  the  pharynx  precisely  as  described  above  after  operation,  and  thus  to  cause  suffoca- 

^  Aijlossostomatie,  1030.  ^  Mem.  d.  VAcnd.  Roy.  de  Chir.  tnme  xiv.  p.  364. 

^  Hist,  de  VArad.  Roy.  de  Science,  1 742  ;  p.  247  of  Menioires. 


MACROGLOSSIA.  555 

tion.  One  such  case  is  minutely  described  by  Petit  (loc.  cit.),  in  which  the  child  had 
to  be  closely  watched  for  three  weeks,  and  its  tongue  repeatedly  replaced  before  it 
could  be  left  to  itself,  and  had  ceased  to  produce  these  attacks  of  suflbcation.  Two 
similar  cases  are  recorded  hj  Fairbairn.'  One,  combined  with  smallness  of  the  lower 
iaw,  was  fatal  from  suffocation ;  the  other,  under  due  care  of  the  mouth,  recovered,  and 
was  five  years  old  at  the  date  of  the  I'eport. 

Again,  the  tongue  may  be  present  as  far  as  its  muscalar  elements  are  concerned, 
but  have  failed  to  rise  from  the  floor  of  the  mouth  in  the  usual  coui-se  of  development 
(see  von  Ammon,  loc.  cit.)  In  this  condition  it  gives  the  impression  of  being  tied  down 
all  round  the  border,  and  that,  if  freed  here,  it  would  rise  to  its  normal  position. 
Such  a  view  is,  however,  erroneous.  We  are  probably  dealing  here  with  an  arrest  of 
development,  at  a  stage  in  which  the  tongue  does  not  project  upwards  into  the  mouth, 
and  not  with  any  fault  in  the  mucous  membrane  on  the  floor  of  the  latter.  To  divide 
this,  then,  would  not  enable  the  tongue  to  rise  any  more  than  before,  unless  develop- 
ment set  in  once  more.  Such  an  error  might  be  serious,  as  such  a  free  dissection 
round  the  floor  of  the  mouth  would  be  a  grave  operation. 

Adhesions  have,  however,  been  found  at  birth  around  the  borders  of  the  tongue, 
as  the  result  probably  of  intrauterine  inflammation,  and  have  been  relieved  by  simple 
division  of  the  bands,  as  in  the  cases  quoted  by  Clarke  -  from  Sernin  and  Maurin. 
Such  a  condition  is,  however,  as  rare  as  the  last,  with  which  it  should  not  be  con- 
founded, for  here  operation  is  as  urgently  called  for  as  it  is  unjustifiable  in  the  case 
of  the  congenital  arrest  of  development.  A  careful  examination  of  the  organ  will 
leave  little  open  for  a  mistake  of  the  kind. 

Excess  of  develojyment  is  rarely  met  with  in  the  tongue,  as  affecting  the  whole 
organ,  unless  we  regard  the  condition  known  as  macroglossia  as  such  (see  below). 
But  cases  are  spoken  of  by  Fournier,-''  in  which  the  latter  was  much  longer  and 
extensile  than  usual,  even  to  the  extent  of  touching  the  chest  with  its  tip,  the  head 
being  held  erect  and  the  neck  being  of  the  usual  length. 

On  the  other  hand,  one  or  other  of  the  tissues  of  which  the  organ  is  made  up  may 
be  overdeveloped  as  a  whole  or  in  part,  and  thus  produce  enlargement,  partial  or 
general.  Thus  the  veins  of  the  tongue  have  been  found  engorged  at  birth  as  a  con- 
sequence of  a  twist  in  the  umbilical  cord  during  intrauterine  life,  and  this  condition 
has  taken  some  days  to  subside,  so  long  had  it  e:?:isted  and  so  dilated  the  vessels. 
Again  nsevoid  dilatations  of  the  veins  of  the  tongue  are  occasionally  met  with  at 
birth,  as  well  as  hypertrophy  of  the  lymphatic  structures,  giving  rise  to  the  condition 
known  as  '  macroglossia.'  But,  besides  these,  a  variety  of  tumoui's  may  be  formed 
here,  in  utero,  as  the  result  of  hyperti'ophy  of  part  of  one  of  the  lingual  structures.  Thus 
we  find  fibromata,  lipomata,  papillomata,  racemose  adenomata,  as  well  as  dilatation 
of  glands  forming  ranulee,  and  even  sebaceous  cysts.  The  nature  and  treatment  of  all 
these  will  be  discussed  more  at  length  further  on  in  the  section  on  '  Tumouis  of  the 
Tongue,'  whether  congenital  or  acquired, 

Macroglossia. 

As  holding  an  intermediate  position  between  the  congenital  and  inflammatory 
conditions,  we  turn  now  to  that  disease  known,  since  the  days  of  Galen,  under  a 
variety  of  names,  as  macroglossia,  liwjua  vitulina,  or  jiropendula,  procidentia  or 
prolaqjsus  linguce. 

It  is  only  within  recent  years  that  the  affection  has  become  the  subject  of  careful 
clinical  and  histological  research.  Weber,  whose  exhaustive  article  in  '  Pitha  and 
Billroth's  Handb.  d.  Chir.'  may  be  referred  to  for  the  older  references  on  the  subject, 
was  himself  one  of  the  first  to  describe  the  morbid  histology  of  the  condition.^  He 
was  immediately  followed  by  Vu^chow,^  who  first  really  put  its  nature  in  a  clear 
light.     The  latter  was  then  followed  by  many  other  observers,  among  whom  may 

1  Med.  Times,  vol.  xii.  p.  ;i02.  ^  Diseases  of  the  Tongue,  1873,  pp.  42,  43. 

*  Quoted  by  C'laike,  Diseases  of  Tongue,  p.  44.  '*    Virchoivs  Arc/nv,  1854,  p.  115. 

*  Ibid.  p.  126;  also  Krankh.  Gesc/nviils^e.  Bd.  iii.  pp.  101,  293. 
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be  specially  mentioned  Arnstein/  Billroth,^  Humphry,^  Arnott,''  Maas,''  and  quite 
recently  by  Wagner,^  all  confirming  his  views,  amplifying  them  somewhat,  but  not 
adding  much  to  his  main  facts.  The  subjoined  brief  description  then  of  the  disease 
is  chiefly  based  upon  a  careful  examination  of  these  more  recent  writings  on  the 
subject  (the  author's  personal  clinical  observation  extending  only  to  two  cases,  in 
only  one  of  which  there  was  an  opportunity  of  microscopic  examination  of  the 
organ),  the  conclusions  being  drawn  from  a  consideration  of  the  whole  mass  of  evi- 
dence before  us. 

The  condition  in  qviestion  is  characterised  by  an  overgrowth  of  the  tongue  of 
greater  or  less  rapidity,  and  affecting  all  its  dimensions,  sometimes  to  an  extraordi- 
nary degree.  Thus  it  has  been  found  to  measure  as  much  as  six  and  a  half  inches 
in  length  and  ten  inches  in  circumference.  It  may  protrude  far  over  the  chin,  and 
even  into  the  episternal  notch.  When  thus  enlarged,  it  has  been  found  to  produce 
great  deformity  of  the  teeth  and  jaws,  especially  the  lower,  in  a  number  of  cases 
(Siebold,  Humphry,  I.e.  Hodgson  '')  Clarke,**  Fergusson.^  The  alveolar  process  is 
pushed  forward,  and  the  lower  front  teeth  bent  over  into  the  horizontal  position,  if 
they  have  not  been  rendered  carious,  and  dropped  out,  as  is  usually  the  case  where 
the  condition  has  existed  long.  The  jaw  has  even  been  known  to  be  eventually 
dislocated  in  extreme  cases  (Chalk  '^). 

When  thus  swollen,  the  tongue  is  much  altered  in  external  appearance,  though 
not  so  when  but  slightly  enlai^ged.  This  is  due  to  the  accidents  depending  on  its 
constant  exposure  to  the  air,  tlie  patient  being  unable  to  bring  it  into  the  mouth. 
The  decomposition  of  the  saliva  and  chafing  against  the  teeth,  (fee,  produce  chi'onic 
irritation,  and  this  leads  to  induration,  fissures,  and  irregularities  of  the  surface,  and 
even  to  ulceration  and  scarring.  In  a  case  under  the  author's  cai-e  for  a  time  at 
University  College  Hospital,  the  appearances  were  precisely  the  same  as  those 
described  by  other  observers.  The  uniformly  hypertrophied  oi'gan  looked  more 
livid  than  usual ;  it  was  of  a  tough  s])ongy  texture,  covered  especially  at  the  sides 
and  under  surfaces  with  small  knotty  semi-transparent  elevations  of  conical  or 
rounded  shape,  scattered  irregularly.  The  enlargement  was  not  accompanied  by  any 
pain,  but  was  very  troublesome  from  the  flow  of  saliva  produced  by  it ;  it  was  free 
from  active  congestion.  When  incised,  it  yielded  very  little  blood,  but  a  relatively 
large  quantity  of  clear  serosity.  An  attack  of  glossitis,  produced  by  the  introduc- 
tion of  a  seton,  only  aggravated  the  condition.  In  another  case  in  hospital  at  the 
present  moment  (.lune  1,  LSSO),  under  the  care  of  one  of  my  colleagues,  the  external 
appearance  of  the  organ  suggests  little  more  than  a  general  enlargement  of  all  the 
elements  of  the  organ,  in  its  anterior  two-thirds.  It  can  be  retained  in  the  mouth, 
and  then  only  causes  a  fulness  in  the  floor  of  the  latter,  where,  too,  an  extra 
swelling  of  soft  consistence,  and  about  the  size  of  a  nut,  may  be  felt.  The  boy 
has  also  enlarged  fingers  and  toes,  and  is  semi-idiotic.  The  condition  is  con- 
genital, and  he  is  now  nine  years  old.  The  lower  incisor  teeth  are  as  yet  but  little 
deformed. 

The  first  point,  demonstrated  by  the  study  of  the  history  of  a  large  number  of 
cases  of  macroglossia,  is  that  the  affection  in  the  majority  is  cleai-ly  congenital.  In 
Weber's  '^  collection,  embodying  de  Leuw's  table  of  69,  and  his  own  list  of  27  cases, 
evidence  on  this  point  is  forthcoming  in  a  considerable  number.  Adding  17  cases 
since  recorded  and  collected  by  the  author,  we  find  the  following  facts.  The  total 
of  113  was  made  up  of  60  in  which  the  disease  was  undoubtedly  congenital ;  39  in 
which  it  was  apparently  acquired,  and  14  doubtful;  41  were  males,  45  females,  and 
of  27  there  was  no  note  on  this  point. 

But,  though  the  proportion  of  congenital  to  acquired  cases  is  shown  even  by  this 
table  to  be  large,  I  cannot  help  thinking  from  the  evidence  before  me  that  it  woxdd 

1  Virchow's  ArcMv,  1872,  p.  318.  '  Beitriige  Z.  path.  Hkfoloq.  1858,  p.  215. 

2  Trans.  Med.-Chir.  Soc.  vol.  xxxvi.  p.  853.  ^   Trans.  Path.' Soc.  1872. 
5  Archivf.  klin.  Chir.  Bd.  xiii.  1871,  p.  413.                «  Ihid.  Bd.  xx,  p.  641. 

^   Trans.-Med.-Chir.  Soc.  vol.  xxxvi.  ®  Diseases  of  Tongue,  1873,  p.  67. 

^  System  of  Frnctical  Surgerif,  5tli.  ed.  p.  518.  ^°  Trans.  Path.  Soc.  vol.  viii.  p.  305. 

"  Pitha-BillrotJis  Handh.  d.  Chir,,  Einband  vi.  p.  323. 
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be  very  much  higher  were  all  the  records  as  minute  upon  this  point  as  thev  should 
be ;  indeed,  I  have  Httle  doubt  but  that  the  affection  would  be  shown  to  be  con- 
genital in  all  cases.  For  it  has  been  noted  in  several  instances  where  the  child  was 
seen  shortly  after  birth  by  medical  men  that  the  tongue  at  that  time  appeared  merely 
somewhat  too  large  for  the  mouth,  and  projected  a  little  against  or  between  the 
teeth.  Now  such  a  condition  might  easily  be  overlooked  for  a  long  time  by  any 
but  a  practised  observer,  especially  as  the  act  of  sucking  appears  to  be  of  benefit  for 
a  time,  owing  probably  to  the  pressure  upon  the  tissues  of  the  tongue  by  the  nipple 
and  the  various  movements  of  the  organ  itself.  Moreover,  it  is  also  noted  that  not 
until  dentition  is  advancing  has  the  condition  become  marked  in  many  cases  Takino- 
this  m  conjunction  with  the  fact  noted,  that  the  disease  in  numerous  instances  has 
afparently  started  from  some  violence,  such  as  a  bite  during  fits  (to  which  for  some 
unknown  cause  these  patients  appear  peculiarly  prone)  or  a  f^xll  upon  the  chin  as  in 
Chalk's  case,  it  appears  not  improbable  that  it  has  escaped  notice  in  many  cases' in  its 
earher  stages,  and  has  not  been  recognised  until  the  chafing  of  the  sharp  youn<^  teeth 
of  first  dentition,  or  a  bite  from  them,  had  provoked  a  certain  amount  of  afossitis 
and  thus  aggravated  the  condition  henceforth  set  down  by  the  parents  or  other 
observers  as  distinctly  acquired.  That  glossitis  is  one  of  the  most  prominent  factors 
m  the  aggravation,  if  not  production,  of  the  extreme  forms  of  the  disease  is  clear  from 
even  a  casual  perusal  of  recorded  cases.  The  causes  for  this  inflammation  however 
are  often  very  slight  indeed,  showing  by  this  alone  that  probably  some  con-enital 
condition  is  predisposing  the  organ  to  inflame.  Thus  I  find  it  starting  in  oSe  case 
apparently  from  the  small  wound  of  an  operation  for  ranula,  and  in  others  from 
division  of  the  fra^num  (Moller,i  Sedillot  2),  neither  of  which  causes  would  have 
operated  probably  without  strong  predisposition.  Other  more  marked  proximate 
causes  have  been  mercurialisation,  scarlatinal  irritation  of  the  mouth  small  pox  and 
erysipelas.  Once  the  tongue  is  actually  permanently  protruded  from  the  mouth  a 
chronic  glossitis  is  often  maintained  by  the  exposure  of  the  organ  to  various  forms' of 
iijitation,  such  as  cold,  the  chafing  of  the  lower  incisors  (which  also  retard  the  reflux 
of  the  venous  blood  and  lymph  of  the  part),  the  dribbling  and  decomposition  of  the 
saliva  and  particles  of  food,  &c. 
_  From  all  this,  it  will  be  seen  that  the  condition  has  a  close  analogy  with  elephan 
tiasis  m  other  parts,  where  a  chronic  irritation,  with  distension  of  the  lymphatics 
appears  to  lie  at  the  root  of  the  local  change,  but  where  a  congenital  enlargement  of 
the  part  probably  a.so  dependent  upon  abnormality  of  the  lymphatic  system  c-in 
likewise  be  traced  in  some  cases.  Tn  one  of  the  more  recently  recorded  instanJes'of 
macroglossia  indeed,  half  the  body  of  a  child  was  found  hypertrophied  at  birth  as 
well  as  the  tongue  ;  the  latter  also  more  on  one  side  than  on  the  other  (Maas  ^\  ■  and 
in  a  case  now  in  University  College  Hospital,  referred  to  above,  the  fingers  and  toes 
are  also  enlarged  on  both  sides.  In  the  former  case  an  examination  of  the  parts 
removed  by  operation  showed,  however,  only  a  simple  hyperplasia  of  all  the  elements 
of  the  tongue  without  a  preponderance  of  any,  except  in  the  cases  of  the  vessels  of 
the  papillary  layer.  But  here  the  patient  was  only  two  months  old  and  had  not 
as  yet  had  any  inflammatory  attacks.  ' 

_  But  the  analogy  with  elephantiasis  appears  even  closer  when  we  come  to  examine 
into  the  histology  of  the  part  affected.  Almost  all  who  have  had  an  opportunity 
of  studying  the  affection  from  this  point  of  view  have  described  essentially  the  same 
changes.  Virchow  ^  was^the  first  to  notice  these  :  namely,  a  remarkable  infiltration 
of  the  whole  organ,  with  innumerable  white  cells  collected  here  and  there  within 
delicate  networks,  and  forming  thus  a  true  lymphoid  tissue.  This  was  most  abundar^t 
m  his  experience  about  the  under  surface  of  the  organ,  where  it  presented  in  parts  . 
cavernous  structure  This  tissue  had  hardly  the  regularity  of  arrangement  found  in 
that  of  the  lymphatic  glands;  but  the  same  delicate  reticulum  containing  iZ'l 
spaces  were  observed.     The  small  semi-transparent  elevations  on  the  surface  of  the 

3  ^'f  w  f;^""'^',;l^^l'/°:.26.  '  Sedillot,  Gaz.  des  Hop.  1854  p   IQO 

-*  Au/nv  f.  Mm.  C'Inr.  Bd.  xiii.  p.  41.3  ^    ao-j*,  p.  w^. 

*  Krmikh.  GescJnvlUste,  Bd.  iii.  pp.  10],  293  ;  also  Vircho^v^s  Archiv,  ISM,  p.  V20. 
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organ  described  above  were  due  to  the  latter,  which  in  many  cases  consisted  of 
channels  with  saccular  dilatations.  The  connective  tissue,  too,  throughout  the  tongue 
was  everywhere  greatly  increased  in  amount,  especially  immediately  underneath 
the  mucous  membrane. 

One  of  the  most  recent  and  careful  observers  of  the  lymphangiomata  ( Wegner ' ) 
departs,  however,  a  little  from  Vii'chow  in  denying  the  infiltration  of  the  hyper- 
trophied  part  with  lymphoid  cells.  The  fact  of  his  having  apparently  only  examined 
early  cases  of  the  disease,  little  or  not  at  all  altered  as  yet  by  attacks  of  glossitis, 
suggests,  however,  an  explanation  of  this  difference.  He  also  describes  openings 
from  the  lymphatics  into  the  venous  radicles  when  the  disease  is  well  marked,  and 
consequent  entrance  of  blood  into  the  lymphatic  channels.  In  some  cases  (Weber, 
Grohe,  Busch  ^)  the  muscle-fibres  were  said  to  have  been  increased  in  volume,  but 
not  in  number  :  this,  however,  has  not  been  confirmed  by  other  observers.  The  large 
cavernous  spaces  alluded  to  contained  clear  lymph  of  the  ordinary  kind,  and  some- 
times blood.  But,  beside  these  irregular  dilated  channels,  the  veins  and  arteries  have 
been  found  generally  enlarged  in  calibre,  and  somewhat  thickened  also,  adding  much 
to  the  spongy  texture  of  the  part.  In  one  remarkably  acute  case,  descx-ibed  by 
Virchow,^  the  glands  under  the  jaw  were  simultaneously  enlarged,  and  on  puncture 
yielded  several  drachms  of  clear  lymph-like  fluid.  Again,  in  a  case  from  which 
drawings  were  taken  by  Whitehead,''  not  only  was  there  congenital  macroglossia, 
but  also  a  dilatation  of  the  lymphatics  of  the  neck,  to  the  extent  of  producing  actual 
cystic  lymphangiomata.  It  is,  perhaps,  also  worth  noting  that  in  one  case  recorded 
by  Valenta,^  the  enlargement  of  the  tongue  was  associated  with  cystic  hygroma  of 
the  teck. 

The  terms,  then,  lym2}haJenoma  caveryiosum  (Arnstein  I.  c),  or  lyraphangioyna 
caveriiosiim  (Virchow),  appear  to  be  very  suitable  for  this  condition,  especially  as  either 
of  them  will  also  cover  Billroth's^  views  as  to  the  changes  met  with,  which  indeed 
correspond  in  the  main  with  Virchow's,  except  that  he  held  the  lymph -spaces  found 
by  the  latter  observer  to  be  new  formations,  rather  than  dilatations  of  pre-existing 
vessels.  This  may  be  considered  now,  however,  perhaps  a  distinction  without  a 
difference. 

As  to  causation,  we  have  already  seen  the  influence  of  congenital  fault  followed 
up  by  attacks  of  glossitis.  These  last  may  probably  more  accurately  be  described  as 
sub-acute  or  chronic  lymphangitis,  predisposed  to  by  some  obstruction  to  the  return 
of  the  lymph  towards  the  root  of  the  organ,  congenital  and  in  part  acquired.  There 
seems  much  reason  indeed  to  regard  Billroth's  view  on  this  point  of  setiology  as  most 
probable  :  namely,  that  the  attacks  which  have  led  to  successive  enlargements  of  the 
organ  have  been  caused  by  a  thrombotic  change  in  the  dilated  lymphatics  of  the 
part,  with  consequent  swelling  of  the  distal  portion  ;  and  that  the  predisposition  is 
given,  at  all  events  in  part,  by  the  inherited  scrofulous  diathesis.  This  view  gains 
some  support  from  the  fact  that  many  of  the  attacks  spoken  of  in  these  cases  as 
glossitis  are  in  reality  far  less  acute  than  that  disease  usually  is,  and  further,  that  in 
some  cases  (Moller's,  Billi'oth's)  after  removal  of  the  diseased  portion  of  the  tongue 
had  been  followed  by  i-ecurrence  of  the  swelling,  the  use  of  cod-liver  oil,  iodine,  and 
preparations  of  iron,  alone  or  in  combination  with  other  anti-strumous  remedies, 
has  been  quite  adequate  to  the  treatment  of  the  affection,  the  organ  returning  to 
its  normal  size,  just  as  a  strumous  gland  will  do.  But  our  pi-esent  clearer  know- 
ledge of  the  nature  of  the  disease,  and  wider  experience  of  its  usual  course,  teach  us 
that  we  caanot  expect  this  always  to  be  the  case.  Anti-strumous  remedies  may 
retard,  perhaps  arrest,  the  advance  of  the  condition  for  a  time ;  soothing  and  deter- 
gent solutions  may  remove  causes  of  irritation ;  but  the  congenital  derangement  of 
the  tissues,  and  predisposition  apparently  to  lymph-stasis  in  the  part,  remains,  whether 
this  be  due  solely  to  proximal  narrowing  of  the  lymphatics  at   the  root  of  the  organ, 

1  Arch.  f.  klin.  Chir.  Bd.  xx.  p.  461. 

-  Pitha-BUlrotlis  Handb.  der  Chir.  Einhaui  vi.  p.  323.     ^   Virchow's  ArcMi),  1854,  p.  126. 

*  Internat.  Med.  Com/ress,  18S1,  Catalocjue  of  Temporary  Museum,  p.  59,  No.  597. 

*  Oesterr.  Jahrh.f.  Piidiat.  Bd.  ii.  s.  35.       ^  Beitrdye  z.  path.  Histoloy.  1858,  p.  215j, 
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or  this  combined  with  occasional  thrombosis  in  the  same  situation.  Sooner  or  later 
the  organ  is  almost  sure  to  be  irritated,  and  it  usually  is  so  at  the  commencement  of 
dentition  when  the  edges  of  the  sharp  young  incisor  teeth  rise  out  of  the  gums.  The 
slight  congestion  thus  produced  will  lead  to  greater  obstruction  of  the  lymphatics, 
and  chronic  and  increasing  thickness  is  the  result. 

These  then  are  the  considerations  which  impel  us  in  most  cases  to  resort  to 
0])erative  measures  for  the  relief  of  the  condition.  But  we  now  know  that  some 
of  the  older  methods  ought  to  have  been  as  they  were,  productive  only  of  harm. 
Among  these  were,  the  use  of  setons  drawn  through  the  tongue,  injection  of  astrin- 
gent fluids.  These  and  like  measures  resorted  to  on  the  mistaken  belief  that  thus 
the  spongy  tissue  of  the  organ  could  be  consolidated  by  inflammation  or  coagulation, 
can  only  be  productive  eventually  of  glossitis  in  one  form  or  another,  and  instead  of 
effecting  the  purpose  intended,  only  produce  increased  lymph  obstruction  and  swell- 
ing of  the  whole  organ.     This  I  have  seen  in  one  case  at  least. 

There  remain,  then,  only  two  or  three  other  methods  of  treatment.  Pressure  in 
one  form  or  other  has  been  long  employed,  and  in  a  few  instances  has  been  found  of 
use.  Thus,  where  the  tongue  could  be  pushed  back  into  the  mouth,  and  the  chin  then 
supported  by  an  elastic  band,  some  benefit  has  followed  (Teale  ').  Again,  in  more 
advanced  cases  the  organ  has  been  inchided  in  a  tight  linen  bag  tied  back  with  tapes 
behind  the  head,  also  with  improvement.  Strapping  with  isinglass  plaster  has  also 
been  used.  But,  although  in  theory  such  treatment  is  rational,  tending  as  it  does  to 
unload  the  engorged  lymphatics  and  blood-vessels  of  the  tongue,  just  as  bandaging 
and  pressure  on  a  limb  affected  with  elephantiasis  would  in  the  latter,  still  practically 
we  are  met  by  great  difficulties  in  carrying  out  our  treatment ;  and  the  study  of  such 
cases  is  not  encouraging.  It  only  strengthens  the  conviction  now  generally  gaining 
ground  :  namely,  that  the  only  method  of  treatment  adapted  to  the  mass  of  these 
cases  is  excision  of  the  bulk  of  the  hypertrophied  organ.  But  there  is  one  point  in 
connection  with  this  question  that  should  never  be  forgotten  :  namely,  that  for  this 
operation  to  be  quite  safe  it  should  be  performed  before  the  tongue  has  enlarged 
inordinately,  or  to  such  an  extent  as  to  leave  a  large  wound  in  the  mouth  after  in- 
cision, with  all  its  peculiar  dangers  of  septic  infection,  to  which  allusion  will  be  made 
later  on,  in  considering  the  various  modes  of  removing  the  whole  or  parts  of  the 
tongue  (p.  599). 

While  awaiting  the  proper  time  for  excision  (for  this  should  not  be  done  while 
the  child  is  very  young,  or  indeed  until  the  condition  shows  unmistakable  signs  of 
steady  growth),  it  is  well  to  suckle  the  infant  from  a  large  teat,  so  as  to  produce  all 
the  pressuie  possible  upon  the  organ.  This  may  retard  its  growth  somewhat  for  a 
time,  and  so  enable  us  to  postpone  a  serious  operation  until  an  age  better  suited  to 
bear  it.  When  dentition  introduces  new  factors  of  irritation,  it  is  not  judicious  to 
defer  interference  any  longer  in  most  cases.  The  deformation  of  the  jaw  mav  then  be 
prevented  from  taking  place.  If,  however,  a  case  is  brought  to  us  in  which  this  has 
been  allowed  to  take  place  to  a  moderate  extent  only,  we  may,  after  removal  of  the 
tongue,  benefit  the  deformity  to  a  large  extent  by  exerting  upward  pressure  on  the 
chin  by  means  of  an  elastic  band  passed  under  it  and  then  fastened  over  the  vertex. 
Later  on  when  the  jaw  has  become  fully  developed,  it  is  almost  vain  to  hope  for  much 
improvement  from  this  treatment. 

Inflammatory  Affections. 

1.  Siijjerficial  non-ulcirative. — The  inflammatory  aflfections  of  the  tongue  have  now 
to  be  considered.  They  may  be  classed  into  ( 1 )  the  superficial  non-ulcerative  ;  (2)  the  ul- 
cerative ;  (3)  the  parenchymatous.    Any  of  these  may  be  acute,  sub-acute,  or  chronic. 

Of  many  of  the  changes  in  the  supeificial  layers  of  the  lingual  epithelium  symp- 
tomatic of  disordered  states  of  the  alimentary  tract,  and  partaking  of  the  nature  of 
an  irritation  of  the  coverings  of  the  organ  of  one  kind  or  another,  nothino-  special 
need  be  said  in  a  surgical  essay,  however  interesting  they  may  be.  An  excellent 
1  Trans.  Med.-C'hir,  Soc.  vol.  xxxvi.  1853. 
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desciiption  of  them   will  be  found  in  a  lecture  delivered   by  Dr.  0.  V.  Poore  at 
University  College  Hospital  and  published  in  the  '  Lancet'  of  1880. 

Nor  is  it  necessary  to  enter  into  a  description  of  conditions  due  to  the  presence  of 
the  parasites  known  as  the  oidiuTn  albicans  and  leptothrix  hitccalis.  These  are  fully 
dealt  with  in  medical  books,  and  need  not  occupy  us.  That  the  mouth  is  infested 
with  numerous  lower  organisms  in  certain  conditions  is  well  known,  but  it  is  not 
always  as  cleai-  what  the  relation  of  these  to  the  morbid  state  is,  as  in  the  case  of  the 
parasites  just  alluded  to.  Thus  spores  indistinguishable  from  those  of  the  tricho'phy- 
ton  tonsurans  have  been  found  on  the  tongue  without  any  evidence  of  disease.  Also 
numerous  forms  of  micrococci  in  great  abundance.  The  study  of  these  offers  a  large 
field  for  future  investigation.  On  the  other  hand,  the  presence  af  certain  cryptogams 
has  appeared  in  given  cases  very  suspiciously  associated  with  unusual  conditions  of 
the  surface  of  the  tongue.  For  instance,  the  triclwpliyton  has  been  found  together 
with  a  peculiar  '  villous  change  '  on  the  epithelial  covering  of  the  organ  (Clarke) . 
This  parasite  has  even  been  pi'esent  in  cases  where  a  peculiar  circular  wandering 
rash  had  made  its  appearance  on  the  tongue  deceptively  like  '  ringworm,'  and  yet 
probably  without  any  causal  relation  to  it,  so  far  as  we  know.  This  latter  condition 
is  so  apt  to  be  mistaken  on  the  one  hand  for  a  parasitic  disease,  and  on  the  other  for 
some  syphilitic  affection,  that  we  may  perha])s  with  advantage  direct  the  attention  of 
surgeons  briefly  to  its  peculiarities  as  far  as  they  are  known  at  present. 

These  cii^cular  wandering  rashes  have  attracted  a  good  deal  of  attention  lately, 
not  only  owing  to  their  very  striking  characters  and  their  resemblance  to  tinea 
tonsurans^  but  equally  on  account  of  the  discomforts  associated  with  them. 

The  author's  interest  in  them  is  peculiar,  having  been  greatly  puzzled  in  their  diagno- 
sis some  yeai's  ago,  and  in  finding  then  that  they  had  not  been  specially  described  before 
in  this  country.  Referring  to  a  paper  on  his  first  two  cases  read  at  the  Path.  Soc.  Nov. 
1879  (vol.  xxxi.  p.  353  of  '  Transactions ')  for  details,  a  short  account  of  the  disease 
may  be  given  here.  It  may  be  added  that  a  few  months 
after  this  paper  was  made  public,  some  independent 
observations  were  recorded  by  M.  Vanlair '  in  France  on 


Fig.  132  represents  the 
Annuhis  vtigrans  in  its 
well-developed  form,  as 
well  as  at  its  very  com- 
mencement. 


the  same  disease,  and,  later  still,  by  Professor  Caspari  ^  in 


Germany,  also  independently.  These  three  essays,  wif^h  a 
short  incidental  notice  by  Gubler,^  recording  11  cases 
in  all,  appear  to  constitute  the  whole  special  literature  of 
the  subject  hitherto. 

This  affection,  for  which  the  name  anmihis  migrans 
or  errans  was  suggested  by  the  author  {I.  c.)  as  sufficiently 
descriptive,  while  involving  no  theory  in  regard  to  its 
aetiology,  and  therefore  perhaps  preferable  to  that  of 
*  lichenoid  of  the  tongue,'  used  by  Gubler,  is  characterised 
by  the  appearance  on  the  tongue  of  small  circlets  or  cres- 
centic  bands  of  light-coloured  rash.  These  enlarge  rapidly 
and  wander  from  place  to  place  centrifugally  over  the 
dorsum  and  occasionally  the  borders  and  under  surface  of 
the  organ.  Its  close  resemblance  to  ti7iea  circinata  is  the 
first  point  which  strikes  the  observer  (fig.  132),  the 
extreme  rapidity  of  its  movements  the  next,  the  remark- 
able amount  of  salivation  accompanying  it  the  next,  and, 
finally,  its  stubborn  resistance  to  all  local  or  general 
remedies.  Commencing  as  a  small  round  spot  of  a  whitish 
or  greyish-yellow  colotu",  it  rapidly  develops  into  a  more 
or  less  complete  circle  or  crescent  (see  fig.  132),  of 
granular  appearance,  abruptly  marked  off  on  its  convex  margin  from  the  healthy 
surrounding  surface.     That  portion  of  the  dorsum  lying  within  the  concave  margin 

1  Mevue  Mens.  d.  Med.  et  de  CMr.  Jan.  1880. 

^   Vierte/jakressch.  f.  Dermatol,  u.  Syph.  1680,  Heft  ii.  and  iii. 

^  Diet,  encydo}].  des  Scicn.  med.  t.  x.  f^  partie,  p.  234. 
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Above 


the  dorsum  of  tlie 
tongue  are  seen  the  two  cresceu- 
tic  Lands  of  rash  spreading  cen- 
trifugally, and  leaving  a  smooth 
somewhat  darker  surface  behind. 
Below  are  two  spots  at  which 
the  affection  is  starting  afresh, 
soon  to  develop  either  into  rings 
or  crescentic  bands  travelling 
with  great  rapidity. 


ANNULUS   MIGRANS.  561 

of  the  narrow  band  of  rash,  i.e.  that  last  travelled  over,  is  smoother  and  of  a  livid 
pink  colour,  but  shows  no  trace  of  excoriation  or  ulceration,  and  frequently  i-ecovers 
its  normal  appearance  in  the  course  of  a  few  hours.  No  pain  accompanies  the  disease, 
but  sometimes  a  little  smarting  in  the  use  of  particular  kinds  of  food  is  noticed.  In 
one  of  the  author's  cases  intense  itching  and  salivation  lasting  for  months  were 
noticed,  in  the  others  both  symptoms  were  present  in  a  minor  degree.  Of  the  1 1 
cases  recorded,  5  were  males,  6  females;  9  were  under  20  years  of  age,  7  under  10 
years,  1  was  66  ;  in  4  the  father  had  been  clearly  syphilitic,  in  4  clearly  no  syphilis 
appeared  in  the  family  history,  in  3  no  record  is  given  on  this  point. 

Mtiology. — The  first  point  which  has  occurred  to  all  observers  as  to  its  causation 
has  been  its  probable  parasitic  origin.  Up  to  the  present  no  post-mortem  specimens 
have  been  obtained,  scrapings  of  the  diseased  patches  alone  having  been  available  for 
study.  Careful  micro.scopic  examination  of  these  has  convinced  the  author  that  it 
has  no  relation  to  '  ringworm.'  On  one  occasion  certainly  he  found  cryptogamic 
organisms  in  abundance,  indistinguishable  either  by  himself  or  Mr.  Hutchinson,  to 
whom  he  showed  them,  from  the  trichofhyton  tonsurans.  But  these  wei-e  only  met 
with  on  one  occasion  out  of  a  great  many  observations  and  were  most  probably 
accidental.  The  same  may  be  said  of  large  aggregations  of  micrococci  and  other 
organisms  observed,  which  were  also  seen  by  the  author  and  by  M.  Yanlair,  and  were 
figured  by  the  latter,  who  with  Oaspari  takes  the  same  view  of  the  non-parasitic 
nature  of  the  affection.  Both  these  observers  are  also  in  accord  with  the  author  as  to 
the  independence  of  the  disease  on  syphilis.  No  local  irritation  was  present  in  any 
case  or  intestinal  irritant  proved.  It  appears  nevertheless,  comparing  it  with  similar 
appearances,  to  be  probably  one  of  those  degenerative  changes  of  the  superficial  layers 
of  the  epithelium  brought  about  by  nerve  influence,  the  result  of  reflex  irritation 
somewhere  at  a  distance.  This  is  a  point  which  can  only  be  determined,  however, 
by  further  and  closer  study,  and  it  appears  better  for  the  present  to  adopt  some  name 
for  the  condition  generally  descriptive,  but  not  involving  any  theory  as  to  its  aetiology. 

I'realment. — No  treatment  has  as  yet  produced  any  effect  on  the  cases  recorded. 
In  my  own,  tonics,  cod-liver  oil,  iron,  arsenic,  local  applications  of  nit.  of  silver,  chlor. 
potass,  &c.,  were  all  given  a  prolonged  trial,  but  without  the  slightest  effect. 

Froynosis. — Beyond  being  very  chi-onic  there  appears  to  be  nothing  to  fear  from 
the  affection  but  the  discomfort  and  itching  described ;  no  other  dangerous  sequela? 
having  ever  been  noticed,  even  where  the  affection  has  lasted  for  years,  as  in  one  of 
the  author's  cases  which  he  has  followed  up  to  the  present. 

From  these  irritative  conditions  of  the  most  superficial  layers  of  the  epithelial 
coverings  of  the  tongue  we  turn  now  to  the  more  distinct  inflammatoiy. 

Acute  siqjerfcial  non-idcerative  glossitis  is  not  a  common  affection.  When  met 
with  it  is  usually  the  result  of  scalds,  burns,  or  the  application  of  some  very  irri- 
tating substance  to  the  surface  of  the  tongue.  The  latter  in  such  a  case  will  appear 
in  the  first  instance  flecked  with  whitish  patches  on  a  red  groimd.  These  white 
patches  correspond  to  areas  of  epithelium  which  are  being  shed  off  from  the  inflamed 
surface.  The  latter,  then,  will  have  soon  lost  large  tracts  of  its  covering  and  will 
appear  glazed  and  reddened,  with  prominent  papill?e,  and  will  be  very  sensitive, 
owing  to  the  greater  oi'  less  exposure  of  the  latter  without  their  usiial  covering. 

^\ie  treatment  will  consist  in  restricting  the  patient  to  fluid  food  of  an  uuirritating 
kind  and  giving  him  ice  to  suck.  The  condition,  if  it  have  gone  no  further  than 
above  described,  has  a  tendency  to  get  well  rapidly  of  itself,  and  beyond  the  treatment 
indicated  requires  little. 

Suh-aciote  and  chronic  superficial  glossitis  of  the  non-ulcerating  form  are,  however, 
by  no  means  uncommon,  and  constitute  an  important  class  of  diseases. 

The  causes  here  are  usually  external  in  the  form  of  local  irritation  of  one  kind 
or  another.  This  may  be  due  to  the  constant  ovei--stimulation  of  the  surface  of 
the  tongue  by  too  hot  food,  the  excessive  use  of  spices,  the  abuss  of  ardent  alcoholic 
fluids,  the  chafing  of  teeth  i-oughened  either  by  decay  or  a  coating  of  foul  tartar,  the 
play  of  the  tongue  against  ill-fitting  false  teeth,  finally,  by  the  over-use  of  tobacco, 
either  chewed  or  smoked.  There  is  reason  to  think,  however,  from  the  study  of 
YoL.  II.  O  0 
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certain  recorded  cases  that  somewhat  similar,  if  not  identical,  conditions  can  be  pro- 
duced, or  at  least  strongly  predisposed  to,  by  causes  operating  from  within  at  a 
distance,  such  as  irritation  of  the  gastro-intestinal  tract  from  varieties  of  indigestion, 
or,  possibly  the  pr-esence  of  parasites,  such  as  tapeworm  (Moller  I.  c). 

The  appearances  presented  in  the  earlier  stages  of  sicb-acute  superficial  glossitis 
produced  in  any  of  these  ways  will  usually  be  as  follows  : — There  will  usually  be  con- 
gestion of  the  surface  of  the  tongue  over  a  larger  or  smaller  area,  on  which  the 
papillfB  will  be  prominent  and  excessively  sensitive.  Or,  a  little  later,  the  irritated 
patch  may  be  covered  with  vesicles  or  desquamating  whitish  epithelium  which,  on 
being  respectively  ruptured  or  shed,  leave  an  inflamed  raw  or  glazed  base,  also  acutely 
sensitive.  This  condition  has  a  natural  tendency  to  rapid  recovery  if  the  cause  be 
removed,  owing  to  the  highly  organised  structure  of  the  tongue.  It  is  only  necessary, 
then,  for  its  treatment  to  find  out  the  local  irritant  and  remove  it,  and  at  the  same 
time  to  keep  the  tongue  cleansed  for  a  while.  If  the  cause  be  suspected  to  lie  in  the 
gastro-intestinal  tract,  attention  to  the  diet,  with  the  use  of  alteratives,  antacids, 
and  laxatives  will  usually  be  found  to  benefit. 

In  the  more  chronic  forms  of  superficial  glossitis,  due  to  one  or  other  of  the  causes 
mentioned  above  operating  over  extended  periods,  peculiar  permanent  changes  take 
place  in  the  epithelial  covering  of  the  tongue  in  many  instances  which  deserve 
particular  study.  In  the  first  place,  slightly  raised,  glazed,  and  reddish  patches  are 
developed  on  one  or  other  part  of  the  organ,  most  usually  the  dorsum.  These  are 
due  simply  to  a  localised  hypertemia  of  the  papillary  layer  of  the  tongue.  As  a  con- 
sequence of  the  prolonged  existence  of  this  increased  vascularity,  the  epithelium 
sooner  or  later  becomes  thickened,  its  most  superficial  layers  furthest  from  the  blood 
supply  undergoing  keratinous  changes.  In  this  way  patches  of  hypertrophied  and 
now  whitened  epithelium  soon  more  or  less  obscure  the  colour  of  the  vascular 
patches  over  which  they  are  formed.  These  plaques  generally  attain  a  considerable 
size  before  being  noticed  by  the  patient,  for  they  are  not  painful,  do  not  afiect  the 
sense  of  taste,  and  only  in  some  advanced  cases  are  accompanied  by  inci'eased  flow  of 
saliva,  nor  are  the  glands  under  the  jaw  in  any  way  aflfected  by  the  condition  in 
uncomplicated  cases. 

Much  attention  has  been  given  to  this  condition  in  its  various  stages  of  late 
years,  and  it  has  been  described  from  time  to  time  under  many  names — e.g.  plaques 
opalines,  flaques  des  fumeurs,  psoriasis  linguce,  ichthyosis  glossce,  keratosis,  tylosis, 
leucoma,  and  leucoplakia.  These  are  only  mentioned  here  for  the  purpose  of  adding 
that  they  all  mean  the  same  condition,  and  that  this  is  initiated  by  a  chronic  super- 
ficial glossitis  as  above  briefly  described.  The  last  name  applied  to  the  aflection  will 
recommend  itself  to  many  in  this  country  who  would  willingly  avoid  the  fallacy  of 
implying  its  aiialogy  with  other  fully  investigated  skin  aflfections  by  the  use  of  a  name 
borrowed  from  dermatology,  or  dislike  the  use  of  a  word  indicating  a  supposed  special 
cause.  This  word  leucoplakia  is  suggested  by  Schwimmer,^  who  in  the  most  exhaus- 
tive and  interesting  description  of  the  disease  yet  published  has  analysed  his  own 
numerous  observations  as  well  as  those  of  almost  all  the  authors  who  have  preceded 
him.  He  has  traced  the  disease  from  its  first  appearance  in  the  form  of  slightly 
elevated,  dark  red,  and  smooth  patches  on  the  mucous  membrane,  the  result  of  '  con- 
gestion of  the  deeper  epithelial  layers  with,  consecutive  hyperplasia  of  certain  tracts 
of  papillse,'  to  that  of  the  bluish-white  plaques  described  above,  and  even  beyond  this  to 
those  ultimate  degenerative  changes  into  malignant  disease  which  are  now  known  to 
supervene  sooner  or  later  in  only  too  many  cases.  For  a  minute  and  detailed  de- 
scription of  the  moi'bid  histology  of  the  condition  the  reader  is  referred  to  the  essay, 
by  Schwimmer,  mentioned  above,  and  to  another  by  Nedopil.^  It  is  only  necessary 
to  say  here  that  the  disease,  if  seen  early,  presents  itself  in  the  form  of  small  hyperEemic 
spots  of  dark  red  colour  situated  on  any  part  of  the  tongue,  lips,  palate,  or  cheeks, 
but  most  usually  on  the  dorsum  of  the  former  and  near  the  angle  of  the  mouth  in  the 
latter.  This  condition,  of  which  I  have  seen  a  particularly  striking  example  lately, 
should  be  studied  carefully  with  a  view  to  early  treatment.     These,  spreading  and 

^    Vierteljahresschr.  f.  Dermatol,  u.  Si/ph.  N.F.  1877,  p.  oil. 
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coalescing,  eventviall)'  foi-ra  considerable  plaques,  which  by  this  time  have  become 
of  a  pale  bluish- white  or  dead-white  colour.  In  this  stage  the  tongue  looks  as 
though  it  had  been  brushed  over  certain  areas  with  a  solution  of  nitrate  of  silver  ; 
but  the  surface  is  here  still  soft  and  even.  Now  as  long  as  there  is  a  narrow 
border  of  erythema  around  these  white  patches  they  may  be  regarded  as  on  the 
increase ;  if  this  is  absent,  active  growth  has  come  to  a  standstill.  Later  on, 
then,  the  plaques  may  become  greyish-white  or  sometimes  yellowish,  and  their  sur- 
face mai^ked  by  intersecting  depressed  lines.  The  presence  of  the  latter  is  due  to  the 
hardening  of  the  epithelial  co  veringof  the  tongue,  which  has  now  taken  place,  destroying 
its  general  pliancy,  and  necessitating  a  wrinkling  with  every  movement  of  the  organ. 
In  some  very  advanced  cases  the  epithelium  may  become  so  hardened  as  actually  to 

Fig.  133. — A.  part  of  the  Plaque  under  a  hip-ber  power.     (Object  9  immersion: 

camera  kicida.) 
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a,  thickened  keratinous  laj'er  of  a  highly  developed  part  of  .a  plaque  ;  b.  Iseratinous  layer  above  small-celled  granula- 
tion with  some  bright  bodies  (c) ;  d.  uranulatiou-cells  advajjciuK  into  the  epithelium  from  the  neightourhood  of  a 
markedly  proliferating  papilla  {e)  ;  f,  lateral  boundary  of  the  small-celled  granulation  (exudatifn);  f/.  inferior 
boundary  of  the  epithelium,  whose  cells  are  partly  thrust  asunder  by  exudation  springing  up  from  the  mucous 
layer  ;  on  the  right  (of  the  figure)  they  are  flattened  ;  on  the  left  destroyed  by  the  fine-celled  exudation  ;  h,  a  vessel 
in  the  submucous  tissue,  from  which  on  the  left  there  springs  a  twig  (z),  surrounded  by  dense  granulations,  and 
stretching  into  the  fine-celled  exudation. 

crack  and  split  along  these  lines,  and  may  then  scale  or  be  peeled  off  in  fine  layers. 
All  such  changes  are  due  simply  to  different  degrees  of  keratinous  alteration  of  the 
epithelium,  induced  by  chronic  irritation  modifying  its  vascular  supply  (fig.  1.33,  134). 

When  the  disease  is  well  marked,  a  notable  change  is  found  to  have  taken  place 
in  the  papilla3  of  the  tongue,  beneath  the  white  patches,  as  seen  under  the  microscope. 
These,  which  at  an  early  stage  were  hypertrophied  and  infiltrated  with  leucocytes 
(fig.  133  e),  are  now  atrophied  as  regards  all  their  elements,  or  have  wholly  dis- 
appeared (fig.  134  c,  a).  In  the  layers  undei'lymg  them,  exudation  of  cells  is  still  seen 
along  the  vessels  (fig.  134  d),  and  the  tissue,  to  put  it  briefly,  is  generally  sclerosed. 

Now  when  this  condition  of  leucoplakia  has  lasted  for  a  longer  or  shorter  time, 
and  the  heaping  up  of  keratinous  layers  of  epithelium  has  gone  on  to  an  extreme 
degree,  other  changes  in  the  epithelial  covering  are  very  apt  to  arise  and  to  result 
in  epitheliomatous   cancer.      Briefly,  the  cells  of  the  deeper  layers  commence  to 
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proliferate  more  rapidly  than  usual,  spread  downwards  into  the  substance  of  the  tongue 
in  the  form  of  rapidly  enlarging  lobules,  until  the  well-known  characters  of  epithelial 
cancer  are  clearly  present.  This  overgrowth  may  or  may  not  be  preceded  by  slight 
chronic  degenerative  ulceration  of  the  white  patches.  Iii  those  cases  where  cancer 
followed  on  leucoplakia  seen  by  the  author,  this  ulceration  usually  preceded  the 
malignant  degeneration,  and  the  latter  appeared  on  the  whole  rather  slower  in 
its  advance  towards  infiltration  of  the  surrounding  structures  and  glands  than 
epithelioma  stalling  in  other  ways  (see  p.  592). 

When  all  this  malignant  change  is  about  to  take  place,  or  whether  it  is  going  to 
begin  at  all  in  any  given  case,  are  points  which  cannot  be  determined  positively  as 
yet  from  any  known  premonitory  signs.  It  can  only  be  said  that  the  condition  is 
always  a  suspicious  one,  and  to  be  regarded  with  anxiety  whenever  it  exists, 
especially  if  it  be  accompanied  by  ulceration.  The  latter  complication,  indeed,  must 
be  looked  upon  as  constituting  the  affection  a  most  grave  one,  which  should  be  dealt 
with  by  free  and  early  excision,  if  it  be  found  that  there  is  any  induration  present 
with  it. 

Fig.  134. — Section  of  a  portion  of  Tongue  affected  with  Leucoplakia. 

1)  fx  d  : 

It 


re,  small-celled  graniiTatioR  representing  the  extidatiou  at  the  boundary  line  of  the  epitbelium  ;  b,  thickened  epithelium 
of  the  pla(xue  proper  ;  c,  cell-proliferation  in  the  papilla  body  most  evident  at  the  tip.  To  the  right  of  o  for  a  con- 
siderable way  all  the  papilla  bodies  of  the  mucous  layer  are  seen  to  have  been  destroyed ;  rf,  vessel  in  the  corium 
around  which  for  the  most  part  the  small-celled  infiltration  has  taken  place;  e,  granulation-cells  in  the  corium  ; 
/,  mucous  glands  with  proliferation  in  parts  ;  h,  relatively  normal  epithelium,  with  perfectly  sound  papillie. 

This  disease,  frequently  noticed  dxiring  the  last  fifty  years,  was  supposed  by  its 
earlier  observer  to  be  the  result  of  syphilis  (Babington  Wallace).  Other  writers 
described  it  as  connected  with  or  part  of  a  general  ichthyosis,  only  most  marked  on 
the  skin  (Pkimbe,'  Alibert,-  Rayer®).  Later  on  it  was  recognised  by  Buzenet^  and 
UUmann  in  1858  as  a  condition  independent  of  skin  affections  and  of  syphilis,  and  as 
probably  produced  by  smoking,  and  was  named  by  the  first  of  these  writers  '  plaques 
des  fumeurs."  Bnt  the  chief  interest  of  the  aiTection  dates  from  the  observation  of 
the  fact  by  Mr.  Hulke  *  in  1861  that  it  may  be  the  starting-point  of  epithelioma,  if 
not  its  siire  preciu'sor,  as  already  mentioned.  The  conclusion  that  this  is  so  was  also 
arrived  at  independently  a  little  later  in  1S6'2  by  Neligan--  of  Dublin,  who  pviblished 
a  very  remarkable  case  of  the  condition  and  the  development  in  it  of  epithelioma, 
Avith  the  object  of  drawing  the  attention  of  insurance  consultants  to  the  significance 
of  the  latter  fact.  From  this  time  to  the  pi-esent  the  affection  has  attracted  much 
attention,  chiefly  as  regards  the  following  points,  viz.  (1)  its  ccmsation,  i.e.  whether 
due  to  syphilis,  smoking,  or  other  local  irritations,  or  the  same  diathesis  which  pro- 

^  Diseases  of  the  Skin,  1837.  ^  Quoted  by  Schwiinmer,  I.  c. 

^  Le  Chancre  deln  Bonche,  These  inaug.      Paris,  1858. 
*  Med.  Times  and  Gazette,  1861,  1864,  1873. 
"  Dublin  Quart.  Journ.  of  Med.  Science,  1862. 
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duces   ichthyosis  or  psoriasis  of  the  skin  ;  and  (2)  its  exact  relation  to  epithelioma 
i.e.  whether  sim2:)ly  predisposing  to  the  disease  or  inevitably  followed  by  it. 

In  studying  this  disease  in  its  various  stages  specially  for  myself  for  some  years 
past,  I  have  been  at  much  pains  to  collect  as  many  cases  as  possible  from  home  and 
foreign  sources,  in  which  these  white  patches  have  been  described  as  found  on  the 
tongue  or  other  parts  of  mucous  membranes,  and  to  tabulate  them  in  such  a  manner 
as  to  afford  evidence  on  these  and  other  questions.  This  table,  including  several 
cases  from  my  own  practice,  together  with  others  recorded  by  the  authors  whose 
names  and  records  on  the  subject  are  given  below, ^  now  offers  96  cases  for  study. 
While  cori-ecting  this  for  press  I  have,  through  the  kindness  of  Mr.  Henry  Morris, 
been  furnished  with  notes  of  an  additional  14  cases  which  have  been  under  his  own 
observation,  and  have  much  satisfaction  in  adding  them  to  the  above. 

We  have  then  a  total  of  110  cases  before  us  for  analysis.  Of  these  101  were 
males,  9  females.  Among  the  former  the  affection  was  seated  on  the  tongue  in  55, 
on  the  tongue  and  cheeks  in  33,  on  the  lips  and  cheeks  in  12,  on  the  hai-d  palate  alone 
in  1,  and  in  4  the  seat  of  the  affection  is  not  given.  Among  the  females  the  tongue 
was  affected  in  7,  the  vulv£e  in  1,  the  lips  and  cheeks  in  1. 

As  to  its  aetiology  the  following  data  are  afforded  by  the  above  collection  of  cases. 
In  the  first  place  its  relation  to  syphilis  may  be  considered.  Distinct  evidence  of 
these  patients  having  suffered  from  concomitant  syphilis  is  forthcoming  in  33  cases  ; 
it  is  distinctly  negatived  in  19,  no  histoiy  of  it  is  given  in  32,  and  no  statement  on 
this  point  in  19  ;  in  1  it  was  probably  present,  and  in  4  doubtful,  while  in  2  it  was 
contracted  after  the  white  spots  had  appeared.  That  leucoplakia  may  occur  quite 
indep3ndently  of  syphilis  appears  therefore  perfectly  evident  from  19,  if  not  from  the 
additional  32  cases.  These  hard  statistics,  however,  will  not  at  present  settle  this 
matter  beyond  question.  But  the  internal  evidence  of  the  cases  themselves,  including 
those  I  have  seen,  leads,  when  read  carefully,  to  the  conclusion  that  these  white  spots 
appear  in  patients  who  have  never  had  this  disease.  There  are,  howevei',  syphilitic 
afiections  very  like  that  in  question  in  its  earher  stages  (see  p.  570). 

As  to  the  relation  of  smoking  to  its  causation  evidence  is  forthcoming  in  7.5  cases. 
Ill  only  4  is  it  distinctly  stated  that  the  patients  did  not  smoke,  in  11  that  they 
simply  'smoked,'  in  14  that  they  did  so  in  moderation,  and  in  46  that  they  indulged 
in  the  habit  to  excess.  There  are  then  71  smokers  to  4  non-smokers.  We  must 
not  forget,  however,  that  the  disease  showed  itself  in  the  female  in  9  eases  (pi'e- 
sumably  non  smokers),  and  in  1  case  it  appeared  on  the  vulvae,  where  it  developed 
into  epithelioma  within  18  months;  in  the  remaining  8,  on  the  tongue  in  7,  the  lips 
and  cheeks  in  1,  with  cancerous  change  in  2.  There  can  be  no  doubt,  however,  that, 
though  it  may  arise  independently  of  smoking,  the  latter  habit  was  the  proximate 
cause  in  the  majority  of  cases  hitherto  observed. 

As  to  its  relation  to  other  skin  affections,  ordinary  psoiiasis  or  eczema  was  a  con- 
comitant in  6  cases,  syphilitic  psoriasis  in  2.  Ichthyosis  has  also  been  seen  asso- 
ciated with  it  in  more  than  1  case. 

Besides  all  thLs,  there  is  evidence  in  several  of  the  cases  before  me  that  the 
affection  may  be  produced  by  other  irritants  introduced  into  the  mouth  habitually, 
such  as  the  hotter  variety  of  spices,  ardent  spirits,  &c.,  as  in  a  case  at  present  under 
my  own  treatment.  The  chafing  of  irregular  or  false  teeth  has  also  apparently  been 
at  the  root  of  the  affection  in  other  cases. 

The  most  impoi-tant  question  now  arises,  namely,  its  relation  to  epithelioma. 
On  this  our  list  furnishes  the  following  data.  In  43  cases  (probably  in  1  more) 
epithelioma  supervened  upon  the  condition.  Of  these  a  family  history  of  cancer  is 
only  given  in  one  case.  It  had  existed  before  the  development  of  malignant  dis3ase 
for  periods  ranging  in  several  cases  from  above  30  and  40  years  down  to  15  months, 

1  Tao-et,  Trans.  Clin.  Soc,  1870;  Clarke,  Trans.  Med.-Chir.  Soc,  1874;  Dehove,  Psoriasis 
Buccal,  Paris,  1873  ;  Buzenet,  Le  Chancre  de  la  Boxwhe,  These  inaug.  Paris,  1858  ;  Neligau, 
J)uh.  Quart.  Journ.  of  Med.  Science,  1862;  Hulke,  Trans.  Clin.  Soc,  1869.  Med.  Times  and 
Gr^c,  1861,  1864,  1873;  Morris,  Brit.  Med.  Journ.,  1^7 'i;  Weir,  Ne^v  York  Med.  Joam., 
1875;  Nedopil,  Archiv  f,  klin.  Chir.,  1877;  Trelat,  Bulletin  de  la  Soc.de  Chir.,  1875  5 
Schwimmer,  Vierteljahressch.  f,  Dermat.in  Syph.,  1877-78,  and  others. 
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which  is  the  eai'liest  'date?'df  appearance  of  epithelioma  noticed  after  the  white 
patches  first  appeared.  Taking  29  cases  in  which  data  on  this  point  are  given,  the 
average  time  for  the  supervention  of  cancer  on  the  condition  was  14  years  and  a 
fraction.  Only  in  one  patient  (set.  24)  has  cancer  supervened  on  leucoplakia  before 
35  years  of  age.  Erom  35  to  45  it  has  done  so  in  7  cases ;  from  45  to  55  in  17  ;  and 
from  65  to  65  in  13  ;  after  that  age  only  in  2  instances.  These  white  patches  have 
made  their  first  appearance  at  ages  ranging  from  16,  18,  19  to  69. 

Taking  these  facts  into  consideration,  we  have  a  certain  amount  of  evidence  that  the 
disease  is,  in  some  cases  at  all  events,  a  precursor  of  epithelioma.  But,  on  the  other 
hand,  that  it  cannot  be  regarded  as  certain  to  develop  into  this  disease,  seeing  that 
it  has  lasted,  in  some  instances,  as  long  as  thirty  or  forty  years  with  no  trace  of  malig- 
nancy. It  must  also  be  remembered  that  pi"obably  only  a  small  proportion  of  the  indi- 
viduals who  are  aftected  with  this  complaint  come  under  medical  notice,  many  of  those 
in  the  above  list  having  sought  relief  only  on  account  of  the  development  of  the  cancer. 
It  is  also  woi^th  noting  that  the  latter  has  appeared  in  these  cases  most  frequently  at 
the  same  ages  at  which  cancer,  without  any  leucoplakia,  is  most  frequent  (see  p.  590). 

But  so  much  at  all  events  is  learned  from  these  facts — namely,  that  the  existence 
of  the  condition  should  always  lead  to  a  carefvil  examination  of  the  tongue  from  time 
to  time  in  search  of  any  possible  traces  of  spreading  induration  under  the  surface, 
which  should  at  once  be  removed  by  free  excision.  Also  that  with  such  a  condition 
the  patient  should  be  warned  against  all  avoidable  irritation  of  the  tongue,  and  of 
the  necessity  of  caieful  and  prolonged  treatment  in  the  direction  of  allaying  such  as 
may  exist,  whether  it  be  local  or  reflex,  and  of  softening  and  removing  by  easy  stages 
the  thickened  masses  of  keratinous  epithelium  of  the  white  patches. 

This  treatment  will  consist  then"  in  abstention  from  the  use  of  tobacco,  either 
smoked  or  chewed,  as  well  of  all  kinds  of  spices  or  hot  solids,  fluids,  or  raw  spirits. 
Then  the  teeth  must  be  constantly  attended  to  for  the  removal  of  all  rough  edges  or 
tartar,  the  mouth  being  regularly  and  carefully  washed.  For  the  latter  purpose  the 
most  suitable  fluid  is  a  solution  of  Bicarb.  Sodse  of  the  strength  of  twenty  grains  to 
the  ounce  of  water.  This  should  be  used  frequently  during  the  day  and  allowed  to 
resb  around  the  tongue  for  long  periods.  In  two  cases  now  under  my  care  I  have 
noticed  first  great  increase  of  sensitiveness  of  the  tongue  under  the  use  of  the  above 
soda  wash,  and  then  some  considerable  imjii'ovement  of  the  condition.  The  use  of 
caustics  cannot  be  too  strongly  deprecated  ;  they  can  only  aggravate  the  condition. 
Washes  of  Bichloride  of  Mercury,  ^  per  cent.,  or  of  Chromic  Acid  of  1  per  cent.,  are 
also  recommended  by  Schwimmer  ^  and  Hilliaret,^  but  the  author  would  trust  rather 
to  the  soda  solution. 

But  if  the  disease  produce  any  nodular  induration  of  the  tongue,  and  any  of  the 
plaques  become  the  seat  of  a  slight  discharging  fissure  or  vilcer  at  the  hard  point, 
surgical  aid  should  be  at  once  invoked,  and  the  condition  be  dealt  with  as  one  of 
epithelioma.  In  such  cases  we  should  not  wait  for  the  development  of  a  distinct 
cancerous  nodule,  for  it  may  and  probably  will  be  absent  from  the  first,  its  place 
being  taken  by  a  shallow  rugged  induration  spreading  around  the  fissure  alluded  to. 

As  to  the  question  of  operative  interference  in  the  earlier  stages  of  the  disease 
before  indui'ation  or  breach  of  surface  have  taken  jdace,  it  is  negatived  by  many  of 
the  facts  cited  above — namely,  that  the  disease  has  existed  in  several  cases  harmlessly 
for  over  thirty  and  even  forty  years.  In  face  of  this  fact  it  would  be  rash  to  prog- 
nose the  supervention  of  epithelioma,  and  to  operate  at  once  in  all  cases  ;  but  our 
other  facts  above  indicate  with  what  extreme  care  and  suspicion  the  disease  should 
be  watched,  and  how  promptly  it  should  be  dealt  with  if  it  show  the  slightest 
tendency  to  proliferation  downwards  of  the  epithelium.  Here  the  only  proper 
treatment  is  partial  or  complete  excision  of  the  tongue  (see  p.  600  et  seq.) 

Somewhat  allied  to  the  last  afiection  histologically  is  another  condition  known  to 
many  surgeons  as  the  '  glazed  red  tongue.'  It  is  chiefly  of  importance  to  be  familiar 
with  this  condition,  from  the  fact  that  it,  too,  is  often  observed  as  the  precursor  of 
epithelioma.     I  have  quite  recently  removed  a  great  part  of  the  tongue  from  a  male 

^   Trans.  Internui.  Med.  Coyigress,  1881,  vol.  iii.  p.  173.  ^  Ibid. 
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set.  62,  in  whom  the  condition  was  well  pronounced.  -Here  the  -surface  of  the  organ 
was  marked  by  irregular  patches  of  a  glazed  red  appearan'Ce,  as-  though  denuded  of 
their  topmost  layers  of  epithelium  •  they  are  not  indurated  in  the  least,  but  are  rather 
abruptly  defined  against  the  rest  of  the  tongue.  The  condition  is  most  seen  near  the 
borders  of  the  anteiior  part  of  the  organ,  and  is  pitted  in  one  part  and  perhaps 
raised  in  another.  It  is  not  painful,  and  may  not  be  noticed  by  the  patient  for  a 
long  time.  It  is  apt,  however,  sooner  or  later  to  become  the  seat  of  small  irritative 
blisters  or  very  small  abrasions  or  ulcers,  one  of  which,  too,  frequently  becomes 
indurated  at  its  base,  and  develops  into  a  nodule  of  epithelioma,  as  in  the  case  above 
mentioned.  It  does  not  appear  to  be  due  in  any  way  to  smoking  or  syphilis,  and  its 
setiology  requires  further  study.  It  appears  probable  that  it  may  correspond  to  the 
earlier  stages  of  leucoplakia  as  described  by  Schwimmer,  the  heaping  up  of  kera- 
tinous  epithelium  not  taking  place  for  some  unknown  reason. 

2.  Ulcerative. — We  have  now  to  consider  the  ulcerative  inflammations  of  the 
tongue;  and  first  those  due  to  local  irritation,  of  which  there  are  several. 

First,  tliat  produced  by  the  irritation  of  the  shai-p  edge  of  a  decayed  tooth,  or  one 
coated  with  tartar.  This  is  usually  an  abi-upt  irregular  depression  seated  on  the 
boi'der  of  the  organ  with  a  zone  of  inflammation,  but  with  little  or  no  induration 
around  it.  The  surface  is  generally  covered  with  white  or  greyish  pus,  and  is  acutely 
sensitive  ;  the  movements  of  the  tongue,  too,  produce  a  sharp  cutting  pain  at  the  spot. 
The  lymphatic  glands  under  the  jaw  are  not  enlarged  as  a  rule. 

The  cause  of  this  ulcer  is  usually  easy  to  discover,  and  its  removal,  either  by  cleans- 
ing or  exti'action  of  the  offending  tooth  or  filing  down  of  the  sharp  edge,  is  often  followed 
by  rapid  healing.  If  this  be  not  the  case,  the  use  of  Chlorate  of  Potash  washes  of 
the  strength  of  gr.  x.  to  ^j.  of  water  will  generally  help  the  process  materially. 

The  same  form  of  ulcer  may  result  from  the  irritation  of  badly-made  fiilse  teeth,  or 
may  follow  on  a  bite  of  the  tongue  or  the  chafing  of  the  rough  stem  ©f  a  pipe.  In  the 
latter  case  the  ulcer  is  inclined  to  be  more  chronic,  and,  consequently,  to  have  a  trace 
of  induration  about  its  base.  The  same  may  be  said  of  the  sore  which  often  follows  the 
smoking  of  an  unusual  amount  of  tobacco,  which  is  inclined  to  be  indolent.  In  all 
these  cases,  however,  if  recent,  the  withdrawal  of  the  exciting  cause,  with  the  use  of 
the  above  mouth  washes,  will  suffice  for  a  cure.  These  ulcers  should  be  very  care- 
fully watched,  for  there  is  always  a  danger  of  any  one  of  them  developing  into 
epithelioma,  especially  in  patients  in  middle  life. 

The  ulceration  caused  by  the  excessive  use  of  mercury  is  perhaps  less  common 
upon  the  dorsum  of  the  tongue  than  on  its  under  sui-face  and  the  rest  of  the  cavity 
of  the  mouth.  It  appears  to  be  due  to  over-stimulation  of  glandular  structures  of 
the  latter,  and  is  not  difficult  to  recognise.  In  moderate  degree  it  presents  the 
appearance  of  shallow  irregular  patches  with  a  red  border  suj:»pui'ating  freely ;  in 
more  advanced  cases  the  surface  of  the  ulcer  is  soft,  pulpy,  and  much  depressed  as  a 
consequence  of  the  sloughing  action,  which  is  considerable.  The  appearance  of  the 
ulcer,  and  the  state  of  the  other  parts  of  the  mouth,  together  with  the  salivation  and 
great  foetor  present,  and  the  knowledge  that  mercury  is  being  taken,  can  leave  little 
doubt  as  to  the  nature  of  the  condition,  unless,  indeed,  the  drug  have  been  ad- 
ministered for  syphilitic  ulceration  of  the  mouth,  when  it  is  sometimes  a  little  difficult 
to  say  exactly  how  much  is  due  to  the  disease  and  how  much  to  the  remedy.  Dis- 
continuance of  the  latter,  however,  will  soon  clear  up  any  doubt,  especially  if  washes 
of  chlorate  of  potash  be  freely  employed  for  the  mouth,  and  the  patient  receive  a  few 
hot  baths,  fresh  clothing,  and  change  of  air.  Under  this  treatment  the  mercury  is 
soon  excreted  from  the  body  (especially  if  the  bowels  are  acting  freely  as  is  usual) 
and  the  ulcer  soon  heals.  Sometimes,  however,  as  a  consequence  of  this  destruction 
of  tissue,  a  contracted  cicatrix  is  formed,  and  the  tongue  is  bound  down  more  or  less 
to  the  floor  of  the  mouth.  This  condition,  sometimes  spoken  of  as  ankyloglossa, 
when  it  is  complete,  though  strongly  resembling,  is  very  diflferent  from  that  in  which 
the  borders  of  the  tongue  are  level  with  the  floor  of  the  mouth,  simply  because  the 
organ  has  failed  to  rise  from  the  latter  in  the  course  of  development  (see  p.  555). 
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And  when  it  is  found  in  young  patients  we  should  carefully  examine  the  whole 
mouth  and  the  history  lest  we  should  fall  into  the  error  of  operating  on  a  congenital 
defect  of  the  kind.  Where  the  tying  down  of  the  tongue  is  due  to  the  cicatrisation 
described,  a  little  dissection  will  usually  free  the  oi-gan  again,  and  attention  to  the 
healing  of  the  fresh  wound  and  stretching  of  its  base  with  the  finger  daily  while 
cicatrising  will  prevent  it  from  recontracting,  though  not  always. 

Besides  these  ulcers  due  to  local  irritation,  there  are  others  depending  upon  con- 
stitutioncd  states  which  must  be  considered. 

Fu-st.  there  is  the  little  ulcer  of  gastro-intestinal  irritation  often  called  the  aphthous 
ulcer.  This  is  most  freqviently  found  in  unhealthy  children  as  the  result  of  ill  feeding 
with  acid  foods,  e.g.  fermenting  milk,  sour  bread,  (fee.  It  is  also  met  with  among  young 
adults  during  attacks  of  indigestion  accompanied  by  acid  eructations,  &c.  It  is  usually 
seen  on  the  border  or  under  surface  of  the  tongue  in  the  form  of  a  small  punched-out 
circular  depression  with  a  white  base  and  an  abrupt  red  margin.  It  is  produced  by 
irritation  of  one  of  the  mucous  follicles  of  the  tongue,  and  is  therefore  most  frequently 
met  with  wherever  these  are  most  abundant — viz.,  under  surface  of  the  tongue,  lips, 
and  cheek.  The  pain  produced  by  these  little  lesions,  for  they  are  usually  multiple,  is 
usually  sharp  and  cutting,  and  quite  out  of  proportion  to  their  importance  otherwise. 

The  treatment  will  consist  in  attention  to  diet,  the  use  of  antacids  and  alteratives, 
such  as  the  grey  powder  for  children,  with  tonics  ;  then  Chlorate  of  Potash  washes  for 
the  mouth.  These  ulcers  usually  heal  readily  when  thus  treated,  disappearing  as  fast 
as  they  come,  often  in  a  few  hours. 

Sometimes,  as  the  result  of  very  insufficient  and  ill  feeding  and  the  neglect  of 
cleanliness  of  the  mouth  and  teeth,  these  little  ulcers  appear  in  an  aggravated  form 
and  spread  freely  until  they  become  confluent.  This  form  of  stomatitis  is  not  unfre- 
quent  on  the  gums  and  under  surface  of  the  tongue,  the  movements  of  which  produce 
much  pain.  Owing  to  this  the  patient  is  debarred  from  the  use  of  solid  food,  and  the 
condition  is  thus  often  aggravated  by  the  want  of  it.  The  fcetor  and  discharge  from 
the  ulcers  is  also  very  hurtful  to  the  general  health.  This  condition  calls  for  the 
same  treatment  as  the  last,  and  is  usually  easily  managed.  If  it  be  neglected  it  may 
give  rise  to  ankyloglossa,  which  may  call  for  operation  as  already  described.  Although 
usually  met  with  among  children  I  have  not  unfrequentlj'  observed  it  among  adults 
in  a  very  advanced  degree. 

The  stomatitis  of  scurvy  is  often,  too,  found  within  the  mouth.  It  closely  resembles 
the  last  described  form,  and  hardly  therefore  requires  a  special  description.  The 
treatment  moreover  will  be  practically  the  same. 

The  tongue  is  also  sometimes,  but  rai-ely,  attacked  with  extensive  ulceration  during 
the  specific  fevers  ;  generally  this  is  quite  supei'ficial,  but  cases  have  been  described  in 
which  the  organ  has  been  totally  destroyed  during  small- pox.' 

Certain  other  forms  of  ulceration  due  to  the  breaking  down  of  new  deposits  in  the 
substance  of  the  tongue  will  be  alluded  to  in  a  later  section  devoted  to  the  consider- 
ation of  the  neoplasms  found  here. 

3.  Parenchymatous  inflammation  of  the  tongue  is  perhaps  the  rarest  form  of  the 
inflammatory  affections  of  the  organ.  Its  causes  are  manifold.  It  is  not  often,  how- 
ever, due  to  local  irritation,  but  is  rather  the  result  of  more  general  influences.  In 
the  greater  number  of  cases  it  is  produced  either  by  the  effects  of  mercury  going  beyond 
the  provoking  of  ulcers  as  described,  by  exposure  to  severe  cold  and  damp,  or  by  the 
introduction  into  the  mouth  of  irritating  or  septic  matters.  Moi^e  rarely  it  is  met 
with  in  the  course  of  the  specific  fevers. 

However  caused,  the  effect  upon  the  tongue  is  generally  much  the  same  in  each  case. 
One  on  both  sides  of  the  organ  commence  to  swell  rapidly,  and  frequently  to  the  extent 
of  protruding  from  the  mouth.  As  it  presses  against  the  teeth  it  becomes  indented 
and  irregular  :  its  surface  is  of  a  livid  colour,  smooth  and  glazed  where  it  lies  within 
the  mouth,  but  brown  and  dry  where  exposed  to  the  air.  Thei"e  is  usually  besides 
a  vei-y  free  secretion  of  saliva,  which  dribbles  from  the  mouth  in  large  quantities. 

^  Roland^  Aglossostomatie,  1630. 
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Pain  is  not  so  marked  as  might  be  expected,  but  there  is  much  distress  from  imjjeded 
degkitition  and  respiration,  which  may  run  on  to  an  extreme  degree.  When  the  inflam- 
mation runs  veiy  high  the  tongue  becomes  deeply  livid  or  nearly  black,  and  may  even 
slough  in  part  or  entirely.   Occasionally  one  side  of  the  face  is  swollen  at  the  same  time. 

The  rapid  swelling  in  all  cases  is  probably  best  explained  by  inflammatory  exu- 
dation pressing  upon  the  veins  and  lymphatics  about  the  root  of  the  tongue  and  pre- 
venting the  reflux  of  blood  and  lymph  from  the  part.  It  is  easy  to  imagine  this 
occurring  in  the  case  of  exjDOSure  to  cold  where  the  glandular  structures  at  the  root 
have  become  affected.  Or,  again,  where  the  tongue  has  been  poisoned  directly  (as  in 
the  case  cited  by  Clarke,  where  a  butcher  wounded  the  part  with  a  foul  knife  while 
holding  it  between  his  teeth)  the  enlargement  of  the  lymph-glands  about  the  root 
would  give  the  obstruction.  But  in  other  cases  it  is  not  quite  clear  what  the  course 
of  events  in  the  pi'ocess  really  is,  as,  for  instance,  in  the  acute  fevers. 

The  local  ti-eatment  of  acute  parenchymatous  glossitis  is,  as  a  rule,  simple.  With- 
out making  any  allusion  to  the  older  methods,  it  may  be  plainly  stated  at  once  that 
the  plan  which  has  now  gained  the  general  favour  is  that  of  free  scarification  or 
incision.  The  use  of  leeches  is  followed  by  considerable  benefit,  but  the  knife  will  do 
all  that  they  can  do  much  more  rapidly  and  eflfectually  and  with  less  suflfering  to  the 
patient.  It  is  used  as  follows.  A  curved,  sharp-pointed  bistoury  is  guarded  with  a 
strip  of  sticking-plaster  to  within  half  an  inch  of  its  point.  This  is  then  thrust  into 
the  base  of  the  tongue  about  half  an  inch  external  to  the  middle  line  and  drawn  for- 
wards, cutting  well  into  the  lingual  tissues,  the  incision  being  repeated  on  the  opposite 
side  unless  the  glossitis  be  unilateral,  as  is  the  case  in  rare  instances.  This  operation 
is  usually  followed  by  a  free  flow  of  serum  and  a  moderate  or  small  amount  of  blood, 
and  in  the  course  of  a  few  hours  the  tongue  has  mostly  returned  to  its  normal  size. 
If  this  be  not  the  case,  the  incisions  may  be  i-epeated  and  hot- water  gargles  freely 
used.  Tliis,  however,  is  rarely  called  for.  A  large  blister  may  also  be  applied  across 
the  hyoid  region. 

The  general  treatment  will  consist  in  smart  saline  purging,  with  a  little  antimonial 
wine  in  sthenic  cases ;  in  those  due  to  sepsis,  quinine  in  free  doses  will  be  indicated. 

Sometimes  glossitis  is  not  so  acute  and  diff"used  as  in  the  cases  just  described, 
but  is  localised  in  one  part  of  the  body  of  the  oigan.  This  was  well  seen  in  a  patient 
under  my  care  some  years  ago.  He  said  that  he  had  had  a  severe  chill  from 
exposure  some  time  before,  and  complained  of  a  fulness  in  his  tongue.  On  inspection 
of  the  latter,  I  found  its  right  half  slightly  swollen,  but  otherwise  presenting  little 
signs  of  inflammation.  On  palpation,  however,  I  detected  fluctuation,  and  an 
incision  at  this  spot  gave  exit  to  a  drachm  or  two  of  pus.  The  cavity  in  this  case 
shrank  and  disappeared  in  a  few  days.  There  was  here  no  evidence  of  any  cause 
except  exposure,  the  man  being  healthy  in  every  respect. 

Syphilitic   Affections. 

The  syphilitic  diseases  of  the  tongue  may  perhaps  be  best  considered  in  a  special 
paragraph  by  themselves,  holding  as  they  do  a  somewhat  uncertain  position  between 
the  inflammations  and  the  distinct  new  formations,  at  least  as  regards  nomenclature. 

Syphilis  manifests  itself  in  several  ways  in  the  tongue,  and  at  any  age.  Hitherto 
but  little  notice  has  been  taken  of  the  congenital  affections  as  they  appear  here  ; 
but  there  is  reason  to  suppose  that  when  looked  for  more  carefully  in  those  suffer- 
ing from  congenital  syphilis,  they  will  be  found  more  frequently.  In  conversation 
with  Mr.  Bx'yant  lately,  he  mentioned  a  case  which  had  quite  recently  come  under 
his  notice,  in  which  among  other  well-marked  evidences  of  the  inherited  disease  in 
an  infant  he  had  found  a  typical  mucous  papule  on  the  tongue  at  birth.  There  can 
be  little  doubt  that  instances  of  gummatous  nodules  will  also  be  found  when  more 
attention  is  given  to.  the  organ  at  birth  in  these  cases.  This  has  been  the  history 
of  the  gummata  in  other  parts  in  congenital  syphilis,  and  there  is  no  reason  why  the 
tongue  should  prove  an  exception. 

Occasionally  we  meet  with  ]>rimary  sores  on  the  tongue ;    but  though  we  must 
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remember  the  possibility  of  their  occuiTence,  they  are  so  rare  that  they  need  hardly 
count  in  any  case  of  differential  diagnosis.  Their  characters  are  similar  to  those 
presented  by  primary  sores  elsewhere,  and  need  hardly  detain  us. 

So  far  as  we  know  at  present,  the  earliest  constitutional  syphilitic  lesion  of  the 
tongue  is  what  is  known  as  the  mucous  papule.  This  is  met  with,  as  a  rule,  within 
three  months  of  the  primary  inoculation,  and  at  the  same  time  that  mucous  papules 
show  themselves  on  other  j)arts,  such  as  the  lips,  vulvae,  and  anus.  On  the  tongue, 
the  appearance  produced  by  the  lesion  is  the  same  as  that  seen  on  other  mucous 
surfaces.  The  covering  of  the  organ  seems  raised  in  usually  oval  or  circular  patches, 
which  are  of  a  pearly  grey  colour  and  covered  with  half-macerated  epithelium  which 
gives  the  mucus  upon  them  a  milky  look.  These  patches  may  be  met  with  on  any 
part  of  the  tongue  or  other  part  of  the  cavity  of  the  mouth,  but  are  less  common  in 
the  former  situation.  They  consist  of  an  infiltration  of  the  papillary  layer  of  the 
tongue  with  small  round  cells  whose  pressui^e  has  disturbed  the  nutrition  of  the 
epithelial  layers  above.  There  is  no  pain  or  tenderness  about  them,  and  they  give 
rise  on  the  whole  to  little  inconvenience.  For  this  reason  they  may  be  overlooked 
by  the  patient,  whose  attention  is  probably  engrossed  by  the  appearance  of  the 
secondary  rashes  in  the  skin  which  develop  about  this  time. 

Except  from  the  point  of  view  of  diagnosis,  these  syphilitic  papules  of  the  tongue 
are  of  little  importance  ;  they  usually  disappear  readily  under  the  influence  of  mode- 
rate doses  of  mercury,  leaving  no  trace  of  their  pi'evious  existence  behind.  Rarely, 
they  are  stubborn  and  require  to  be  treated  locally.  Perhaps  the  best  application  in 
this  case  is  a  rather  strong  solution  of  Perchloride  of  Mercury  used  as  a  mouth  wash  ; 
or  the  papules  themselves  may  be  rubbed  over  with  nitrate  of  silver  occasionally. 

The  next  syphilitic  lesion  met  with  is  one  which  usually  appears  at  a  somewhat 
later  period  in  the  constitutional  disease — namely,  at  that  stage  which  we  are  ac- 
customed to  speak  of  as  the  late  secondary.  It  is  characterised  by  a  superficial 
diffused  infiltration  with  the  same  round-celled  deposit  as  in  the  last  case,  which  has 
a  tendency  to  break  down  in  patches,  leading  to  very  shallow  ulceration,  irregular  in 
outline  and  extent.  Those  poitions  not  yet  ulcerated  are  very  slightly  raised,  are 
usually  of  a  dark  bluish-pink  colour,  and  are  quite  smooth  on  the  surface,  although 
generally  the  latter  may  be  a  little  rugged  or  fissured.  The  ulceration  which  takes 
place  is  usually  veiy  shallow,  and  may  spread  at  one  border  while  healing  at  another. 
It  may,  however,  in  a  few  cases  form  deeper  cracks  or  fissures  on  the  surface,  but 
never  usually  to  any  great  extent.  After  this  form  of  syphilitic  infiltration  has 
been  absorbed  or  removed  by  ulceration,  which  has  healed,  there  is  very  often  a 
remarkable  staining  of  the  recovered  epithelium  left  behind.  Over  the  area  once 
affected  there  is  now  a  bluish-white  milky  stain,  of  more  or  less  deep  tint,  some- 
times almost  quite  opaque,  but  usually  allowing  the  colour  of  the  deeper  structures 
to  shine  through.  After  a  time  this  will  gradually  disappear,  owing  probably  to 
the  altered  epithelial  cells  being  shed  off  in  the  natural  course  of  things.  This  con- 
dition, when  combined  with  the  wrinkling  or  fissuring  referred  to  above,  is  sometimes 
spoken  of  as  psoriasis  of  the  tongue,  a  term  which  has  little  to  recommend  it.  It 
is  sometimes  confounded  with  leucoplakia  or  ichthyosis  glosses ;  but  as  we  have 
seen  that  the  latter  disease  is  frequently,  if  not  always,  produced  independently  of 
syphilis  (p.  565),  the  mistake  ought  for  the  future  to  be  avoided,  the  true  syphilitic 
affection  being  usually  easily  cured  by  ordinary  anti-syphilitic  treatment,  the  other 
being,  if  anything,  only  aggravated  by  it. 

In  the  treatment  of  this  secondary  syphilitic  condition  local  applications  are  rarely 
needed,  and  the  constitutional  remedies  are  usually  quite  sufficient  for  a  cure.  Occa- 
sionally, however,  it  is  found  that  mouth  washes  appear  to  hasten  the  healing  process. 
These  may  consist  of  strong  solutions  of  Perchloride  of  Mercury  or  Bicarbonate  of  Soda, 
which  I  have  observed  to  be  of  use  in  some  cases.  But  in  spite  of  all  remedies  the 
wrinkled  and  fissured  condition  of  the  organ  will  often  remain  long  after  all  ulcera- 
tion has  healed. 

The  last  syphilitic  lesion  of  the  tongue  to  which  reference  will  be  made  here  is 
that  found  usually  late  in  the  tertiary  stage  of  the  disease,  in  which  the  small-celled 
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deposit  takes  the  form  of  a  distinct  circumscribed  knot  or  nodule  in  one  or  other  part 
of  the  organ.  This  knot  or  gumma,  as  it  is  called  from  the  consistence  of  the  material 
of  which  it  is  composed,  is  usually  seated  in  the  body  of  the  tongue,  contrasting  thus 
with  epithelioma,  which,  as  will  be  shown  later  on  (p.  593),  commences  generally  on 
some  part  of  the  border,  though  not  invariably.  The  granulation  tissue  of  the  gumma 
is  seated  in  the  muscular  substance,  and  within  the  mass  are  found  traces  of  the  muscle 
fibres  more  or  less  altered.  When  such  a  gumma  is  fully  developed  and  of  any  con- 
siderable size,  it  produces  some  discomfort  to  the  patient  on  account  of  its  bulk,  but 
little  or  no  pain  as  a  rule  if  unbroken  on  the  suiface.  It  is  felt  as  a  soft  elastic 
swelling,  so  elastic,  indeed,  as  to  give  the  impression  to  the  finger  of  a  fluid  collection 
in  many  cases.  The  surface  of  the  organ  during  the  formative  stage  of  gumma  may 
or  may  not  be  altered.  If  the  deposit  approach  the  surface  very  nearly,  the  nutrition 
of  the  epithelial  layers  is  usually  somewhat  disturbed,  but  beyond  this  little  is  noticed. 
But  when  degenerative  changes  take  place  in  the  mass  the  case  is  different,  and  the  most 
superficial  coverings  of  the  nodule  are  involved  in  them.  The  changes  met  with  in  the 
gummatous  material  are  the  same  here  as  elsewhere.  It  may  either  undergo  resolu- 
tion and  absor-ption,  or  fibrous,  calcareous,  or  caseous  metamorphosis.  When  fibrous, 
a  knot  covered  by  a  puckered  depression  may  remain  for  a  long  time  in  the  tongue, 
and  the  calcareous  matter  (which  is  rare,  however,  in  this  situation)  may  be  mixed 
with  the  fibrous  material.  But  when  caseous  degeneration  takes  place  the  softened 
material  assumes  the  characters  of  a  small  cold  abscess  elsewhere.  It  remains  perhaps 
quiescent  for  a  longer  or  shorter  period,  and  may  even,  under  treatment,  be  absorbed, 
but  in  the  majority  of  cases  it  works  its  way  to  the  surface  until  eventually  the 
coverings  over  it  give  way,  and  the  broken-down  tissue  escapes  into  the  mouth.  A 
ragged  depression  is  then  left,  with  a  sloughy  floor  composed  of  the  softening  gum- 
matous material  undergoing  fatty  degeneration.  It  is  in  this  stage  that  some  difficulty 
may  be  experienced  in  diagnosing  the  ulcer  from  epitheliomatous  disease.  The 
situation  of  the  focus,  however,  helps  us  in  the  first  place  ;  then  the  fact  that  the  base 
is  sloughy,  and  does  not  present  the  induration  always  present  in  epithelioma ;  again, 
the  edges  are  not  hardened  and  nodular,  but  are  usually  somewhat  undermined ; 
finally,  the  glands  in  the  floor  of  the  mouth  are  not  genei-ally  in  any  way  affected  in 
the  syphilitic  condition.  The  age  of  the  patient  may  also  help  us,  for  if  the  ulcer  be 
found  under  the  age  of  thirty  it  is  more  likely  to  be  syphilitic  than  cancerous, 
although,  as  will  be  shown  later  (p.  590),  this  general  rule  is  not  without  exceptions. 
The  treatment  for  gumma  of  the  tongue,  so  long  as  it  has  not  broken  down,  will  be 
that  of  syphilis  generally.  But  when  a  deep  ulcer  has  formed,  it  may  be  necessary 
to  deal  with  the  sore  locally  on  account  of  the  foulness  of  the  discharge  when  once  it 
has  become  contaminated  by  the  ferments  of  the  mouth.  This  is  best  done  by  filling 
the  depression  with  powdered  Iodoform  after  its  surface  has  been  first  dried  as  care- 
fully as  possible.  This  dressing  has  the  property  of  clinging  very  closely  for  days  to 
any  surface  of  the  kind  upon  which  it  has  been  packed,  and  it  will  prevent  all  decom- 
position so  long  as  a  trace  of  it  i-emains.  If  a  remedy  be  not  at  hand,  solutions  of 
Chlorate  of  Potash  or  the  permanganate  may  be  used  as  mouth  washes.  But,  though 
valuable,  they  do  not  come  up  to  Iodoform,  which  is  coming  more  and  more  into  use  as 
a  dressing  for  all  wounded  surfaces  about  the  mouth.  As  a  rule  these  deposits  or  their 
results  disappear  readily  under  the  ordinary  anti-syphilitic  treatment,  but  from  time 
to  time  we  meet  with  cases  which  are  very  stubborn,  and  resist  all  our  eflbrts  to  re- 
move them.  Such  cases  should  always  be  looked  upon  with  suspicion,  for  it  appears 
to  be  established  that  epithelioma  may  develop  out  of  chronic  syphilitic  ulcers. 
There  is  nothing  incredible  in  this,  in  view  of  the  fact  that  prolonged  irritation  of  any 
kind  may  be  an  exciting  cause  of  cancer  in  one  predisposed  to  the  disease  in  other  ways. 
In  one  of  my  own  cases,  that  of  a  woman  of  twenty-six  years  of  age  (the  earliest 
at  which  1  have  operated  for  epithelioma  of  the  tongue),  the  cancerous  growth  ap- 
peared to  develop  at  the  seat  of  gumma.  That  the  disease  was  epitheliomatous  was 
unfortunately  proved  after  excision  of  the  organ,  not  only  by  microscopical  examina- 
tion, but  also  by  the  recurrence  which  took  place  in  the  glands  of  the  neck  and  ulti- 
mately destroyed  life. 
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Tumours  of  the  Tongue. 

The  most  important  group  of  diseases  of  the  tongue  now  remains  for  considera- 
tion— namely,  the  tumours  found  in  the  organ,  including  those  more  stiictly  called 
neoplasms. 

These  all  maybe  classed  roughly  into  iive  groups:  1.  The  Vascular;  2.  The 
Cystic;  .3.  The  Lupoid  and  Tubercular;  4.  The  Connective-Tissue  Group ;  5.  The 
Epithelial  Group. 

1.  Tlie  vascular  tumours. — Of  the  vascular  tumours,  we  have  already  considered 
one — namely,  lymphangioma,  under  the  name  macroglossia,  usually  given  to  the 
condition  of  the  tongue  produced  by  the  change  in  the  lymphatic  tissue. 

The  next — namely,  nsevus — is  perhaps  the  most  common  of  all  this  group.  This 
is  usually  first  noticed  shortly  after  birth,  either  confined  to  one  portion  of  the  tongue, 
or  involving  part  of  it  and  the  floor  of  the  mouth,  lip,  or  cheek.  Sometimes  it 
is  associated  with  some  lymphangiectasis,  in  which  case  proneness  to  attacks  of 
swelling  and  tenderness  in  the  part  is  marked. 

For  a.  description  of  the  minuter  structure  of  nsevus  the  reader  is  referred  to  the 
essay  on  Tumoues.  It  need  only  be  said  here  that  naevi  of  the  tongue  present  them- 
selves either  as  small  strawberry-like  circumscribed  eminences  projecting  from  the  sur- 
face of  the  organ,  or  as  a  more  diflPused  vascular  growth  of  the  lingual  substance  proper. 

The  condition  may  be  present  to  a  considerable  extent  without  producing  any 
inconvenience,  and  may  fail  to  increase  in  extent  in  many  cases.  But  in  other 
instances  the  tumour  enlarges  rapidly,  and  causes  difficulties  in  eating  and  swallowing 
which  call  for  interference.  There  are  also  risks  of  severe  hjemoirhage  from  wound 
of  the  vascular  tissue  by  the  teeth  during  eating,  or  as  the  result  of  a  blow  or  fall 
upon  the  chin.  For  these  reasons,  an  operation  is  called  for  in  many  cases,  and  in  the 
choice  of  the  latter  considerable  room  is  given. 

In  the  case  of  small  more  or  less  prominent  growths  which  can  be  easily  isolated, 
it  was  formerly  the  practice  to  pass  a  ligature  round  their  base  and  strangulate 
them  en  onasse.  Here,  however,  as  in  the  case  of  other  tumours  of  the  tongue, 
the  use  of  the  ligature  is  being  abandoned  for  better  methods.  In  such  a  case  simple 
and  free  excision  with  the  scissors  is  much  preferable,  the  bleeding,  if  healthy 
tissue  be  cut  into  all  round,  being  inconsiderable.  But,  if  there  be  any  particular 
cause  to  fear  bleeding,  the  growth  may  be  removed  by  the  Paquelin's  Cautery  Knife, 
the  tongue  being  drawn  out  of  the  mouth.  This  is  an  excellent  mode  of  dealing  with 
such  tumours  when  small. 

If  the  growth  be  large  or  diffused  over  a  considerable  area  of  the  tongue, 
it  is  better  to  deal  with  it  by  excision,  using  the  twisted  wire  ecraseur  (fig.  136)  by 
preference,  and  working  in  thoroughly  sound  tissue.  The  use  of  the  cautery  here 
either  for  puncturing  or  excising  the  growth  where  a  large  suiface  is  involved,  is  not 
desirable,  in  view  of  the  irritating  fcetor  resulting  from  the  sloughing  action  set  up  by 
the  burn,  the  risks  of  which  will  be  alluded  to  later  on  (p.  608),  where  the  modes  of 
using  the  ecraseur  will  also  be  described. 

Cirsoid  aneurism  of  the  lingual  vessels  has  also  been  observed  in  one  case  at  least. 
This  is  recorded  by  Sir  J.  Fayrer,^  who  describes  it  carefully,  as  also  the  mode  in 
which  he  treated  it.  Apart  from  the  abstract  pathological  interest  of  this  case,  it 
is  of  clinical  importance  from  the  fact  observed — namely,  that  the  tumour  was  very 
like  an  ordinary  ranula  of  large  size,  and  might  possibly  be  mistaken  for  such  a 
condition. 

2.  Cystic  ttimours. — We  tui-n  next  to  the  fluid  or  cystic  tumours  of  the  tongue. 
Of  these  the  first,  and  apparently  rarest,  is  the  hydatid  which  has,  however,  been 

found  here  as  in  other  parts  of  the   body.     The  treatment,  too,  will  not  diflfer  from 
that  adopted  elsewhere  for  these  parasitic  cysts. 

The  next  kind  of  cyst  occasionally  met  with  is  one  due  to  the  dilatation  of  one 

^   Clinical  Surgery  in  India. 
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or  more  of  the  mucous  follicles  of  the  tongue.  These  may  occasionally  attain  con- 
siderable size,  and  may  be  misleadingly  like  colloid  cancer  of  the  organ,  as  in  a  case 
quoted  by  Weber  ^  from  Schuh's  practice.  They  are  very  thin-walled  and  full  of  a  tough 
gelatinous  mucus,  and  do  not  project  much  over  the  level  of  the  tongue  surface,  though 
they  may  attain  a  considerable  size.  The  treatment  of  such  tumours  will  be  the  same 
as  that  adopted  for  ranula,  a  condition  now  to  be  described. 

The  swelling  to  which  the  term  ranula  is  applied  is  usually  found  either  in  front 
of  the  nnder  surface  of  the  tongue  close  to  the  frsenum  or  moi'e  generally  at  the  side 
of  the  oi'gan.  It  may  be  congenital  or  acquired  ;  its  appearance  is  very  characteristic  : 
it  is  smooth  on  the  surface,  of  a  dark  pearly  bluish-pink  colonr,  and,  even  casually 
viewed,  gives  the  idea  of  translucency  ;  it  is  also  distinctly  fluctuating,  the  sensation 
being  felt  either  with  the  finger  in  the  movith  or,  if  the  tumour  be  large,  under  the 
ramus  of  the  jaw.  The  size  is  usually  from  that  of  a  filbert  to  a  walnut.  These 
swellings  are  due  to  the  distension  of  a  part  or  the  whole  of  one  of  the  sublingual  glands 
with  normal  mucus.  This  is  not  necessarily  a  consequence  of  blocking  of  the  duct, 
which,  as  Sir  W.  Fergusson  ^  has  shown,  may  be  found  quite  permeable  to  a 
probe,  but  may  be  a  simple  dilatation  of  the  follicles  of  the  gland.  The  contents  are 
usually  glairy,  either  quite  clear  and  colourless,  or  else  of  a  pale  straw  tint,  and  are 
enveloped  in  a  very  thin-walled  sac. 

The  treatment  of  these  mucous  collections,  whether  under  or  in  the  tongue,  is 
not  always  a  simple  matter.  If  they  are  moderate  in  size,  the  better  plan  is  to 
dissect  them  out  as  a  whole.  But,  if  larger,  this  would  be  rather  a  troublesome 
operation,  if  not  actually  dangerous  from  haemorrhage.  It  is  better,  therefore,  in  the 
first  place  to  try  the  effect  of  simple  incision  and  drainage.  It  is  done  by  making  a 
cut  with  a  sharp,  curved  bistoury,  by  transfixion  through  the  most  prominent  part 
of  the  swelling.  When  this  has  been  done,  the  sac  very  often  drains,  and  shrinks 
completely  without  any  trouble,  and  the  disease  is  at  an  end.  It  very  often  happens, 
however,  that  this  wound  thus  made  heals  too  readily,  and  the  fluid  re-accumulates. 
This  may  even  occur  after  repeated  evacuations  of  the  contents.  In  such  a  case 
the  greater  part  of  the  external  wall  of  the  sac  may  be  cut  away  with  scissors, 
and  the  resulting  hollow  dressed  with  a  piece  of  lint  dipped  in  Tincture  of  Iodine. 
This  is  usually  sufficient  to  obliterate  these  cavities,  but  even  after  this  treatment  the 
hole  made  may  close  over  and  mucus  re-collect.  If  this  take  place,  a  V-shaped  inci- 
sion may  be  made  in  the  external  wall,  and  the  triangular  flap  of  the  mucous  membrane 
so  formed  may  be  turned  into  the  sac,  doubled  on  itself,  and  fixed  thus  with  a  single 
stitch.  By  this  means  a  mucous  surface  is  always  opposed  to  the  edges  of  the  heal- 
ing wound,  and  thus  union  is  prevented,  the  sac  shrinking.  In  the  only  case  which 
I  found  it  necessary  to  adopt  this  method  I  found  it  to  answer  very  well.  Some- 
times it  may  be  more  desu-able  to  excite  inflammatory  obliteration  of  the  cyst  by 
running  a  seton  across  it,  and  allowing  it  to  remain  there  for  some  days. 

But  though  ranula  need  not  depend  upon  blockage  of  the  duct  of  the  gland,  the 
latter  is  not  unfrequently  found  to  be  obstructed  by  a  hard  concretion  of  phosphate  of 
lime  deposited  from  the  secretion  of  the  organ.  Such  a  salivary  calculus  is  easily  felt 
upon  the  floor  of  the  mouth  as  a  hard  stony  knob  covered  by  the  mucous  membrane 
of  the  latter.     It  can  hardly  be  mistaken  for  any  other  tumour  in  this  situation. 

The  treatment  will  consist  in  making  an  incision  over  the  whole  length  of  the 
foreign  body,  and  in  dislodging  it  with  a  small  scoop,  with  which  it  can  be  levered 
out  of  its  bed  as  a  rule  without  much  difficulty.  In  a  few  cases,  if  the  calculus  be 
lOugh,  it  may  not  be  easy  to  dislodge  it  from  the  mucous  tissues  in  which  it  is  im- 
bedded, and  it  may  be  necessary  to  break  it  up  in  situ  rather  than  dissect  or  tear  it 
out,  which  might  produce  considerable  bleeding.  Should  the  latter  be  smart,  it  may 
as  a  rule  be  controlled  by  the  sucking  of  ice,  and  if  not  by  this,  by  the  application  of 
lint  dipped  in  Perchloride  of  Iron  Tincture. 

The  last  of  the  cysts  of  the  tongue  which  it  is  necessary  to  notice  are  those  con- 
taining sebaceous  viatter.     These  derivatives  of  the  dermal  structures  may  be  found 

1   Pifha-Billrofh's  Havdh.  d.  Chir.,  Einband  vi.  p.  329. 
^  System  of  Suryery,  5th  ed.  p.  51o. 
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either  in  the  mid  line  of  the  organ  or  at  one  side — in  other  words,  in  those  two  situa- 
tions where  embryonic  clefts  exist,  and  where  infoldings  of  some  of  the  elements  of 
the  cutaneous  structures  may  occur.  Such  cysts  are  rare,  and  but  few  notices  of 
special  cases  are  to  be  found  recorded  in  our  literature.  I  can  only  refer  to  two 
instances  of  the  occurrence  of  a  sebaceous  tumour  of  the  tongue  in  my  own  practice. 
The  first  was  seated  in  the  middle  line,  between  the  genio-hyoglossi  muscles,  and  was 
about  the  size  of  a  walnut.  It  produced  a  considerable  amount  of  difficulty  in  swallow- 
ing, and  much  discomfort.  The  patient,  a  woman  of  about  five-and-thirty,  was  very 
anxious  for  its  entire  removal,  which  was  accomplished  without  much  trouble  from  the 
mouth.  Having  discovered  the  nature  of  the  swelling  by  incision  and  the  evacua- 
tion of  the  porridge-like  contents,  I  seized  the  tough  wall  of  the  cyst  with  a  strong 
forceps,  and  drawing  on  it  firmly,  was  able  to  enucleate  the  whole  in  one  piece  by  a 
dissection  with  a  blunt  director,  although  the  cyst  reached  quite  to  the  hyoid  bone 
between  the  two  muscles.  The  bleeding  and  pain  were  insignificant,  and  ceased 
almost  immediately  after  the  operation,  the  wound  healing  in  a  few  days.  On  ex- 
amination, the  sac  was  found  to  have  very  thick  walls  composed  of  tough  fibrous 
tissue,  which  was  but  loosely  attached  to  the  surrounding  structures.  The  second  is 
at  the  present  moment  under  my  care,  and  is  the  same  in  every  essential  particular, 
except  that  it  is  larger  and  does  not  produce  any  discomfort.  The  patient  has  not 
yet  made  up  her  mind  to  operation.  Sir  W.  Fei-gnsson  ^  records  another  case  of  this 
same  disease,  which  was  remai'kable  for  the  great  size  which  the  cyst  attained,  and 
the  trouble  which  was  encountered  in  dealing  with  it.  It  was  as  large  as  the  fist, 
and  was  prominent  under  the  chin  on  one  side  as  well  ns  thrusting  the  tongue 
upwards,  giving  rise  to  much  inconvenience.  The  sac  of  this  tumour  was  only 
removed  after  extensive  dissection,  both  from  the  mouth  and  side  of  the  neck,  during 
which  the  patient  lost  much  blood.  He  made  a  good  recovery,  however,  in  a  very 
short  time.  The  only  special  point  to  be  attended  to  in  dealing  with  such  sebaceous 
cysts  is  their  entire  and  complete  removal.  Unless  this  is  attended  to,  troublesome 
discharging  fistulse  are  the  only  result  of  opening  them  or  attempting  to  cause  their 
obliteration  by  inflammation. 

3.  The  lupoid  and  tuhercular  grorq?. — Lupus  of  the  tongue  is  a  disease  of  great 
raiity  to  judge  by  recorded  cases.  I  have  only  been  able  to  discover  one  such,  in  which 
the  diagnosis  could  be  said  to  be  established  beyond  all  reasonable  doubt.  The  speci- 
men was  exhibited  to  the  Pathological  Society  in  1875,  by  Mr.  F.  Clarke,  who  had 
shown  the  case  to  Sir  James  Paget,  Avho  had  made  the  diagnosis.  The  patient  died 
of  exhaustion,  from  inability  to  swallow  food,  and  the  tongue  on  removal  was  found 
to  be  infiltrated  with  small  round  cells,  in  the  way  usually  found  in  lupus.  Probably 
the  best  treatment  in  a  case  of  this  kind  would  be  excision  of  that  part  of  the  tongue 
in  which  the  disease  lay,  if  the  latter  were  of  moderate  extent ;  if  otherwise,  in  free 
scraping  away  of  the  lupoid  tissue  over  the  affected  area. 

Tuhercular  disease  of  the  tongue,  on  the  other  hand,  is  probably  not  so  rare  as 
has  hitheito  been  supposed,  and  attention  has  recently  been  drawn  to  several 
instances  of  the  disease  in  its  early  stages  and  accurate  descriptions  given.  One  of 
the  best  essays  on  the  subject  is  that  of  ISredopil,^  who  describes  the  affection 
very  carefully,  however  one  may  be  inclined  to  question  some  of  his  conclusions. 

As  the  author  has  seen  it,  the  disease  has  been  present  in  the  foi-m  of  a  small 
ulcer  or  ulcers  on  the  dorsum  of  the  tongue  far  back.  These  showed  a  sharp  margin 
with  a  deeper  red  colour  than  the  surrounding  tissue,  and  a  white  shreddy  base ;  they 
were  irregularly  circular  and  considerably  excavated  ;  their  margin  gave  evidence 
of  considerable  deposit,  without  very  marked  induration  ;  they  were  associated  with 
similar  disease  of  the  soft  palate,  and  other  evidences  of  tuberculosis.  I  had  no 
opportunity  of  examining  the  growth  with  the  microscope.  Nedopil  has  described 
the  affection  at  an  earlier  stage,  and  has  had  an  opportunity  of  examining  the 
structure  of  the  base  of  the  ulcers  microscopically.  Here  he  has  found  the  well- 
known  miliary  granulations  of  tubercle,  either  disseminated  or  aggregated,  and  break- 

^  System  of  SiLvgery,  oth  ed.  p.  514.  ^  Archiv  f.  klin.  CJiir.  Bd.  xx. 
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ing  clown  towards  the  surface  of  tlie  ulcer.  He  suggests  that  it  may  be  possible  by 
a  careful  study  of  this  affection  of  the  tongue  in  the  future  to  recognise  its  nature 
early  enough  to  admit  of  its  removal  before  extensive  ulceration  has  taken  place,  and 
(inasmuch  as  the  deposit  may  be  piimary)  befox'e  possible  generalisation  of  the  tubercle 
have  taken  place  from  the  original  focus.  Whether  this  be  the  correct  treatment 
for  this  disease  or  not  further  experience  must  show.  At  present  we  rely  rather 
upon  scraping  the  base  of  the  ulcer  freely  with  a  sharp  spoon,  and  dressing  it  with 
Iodoform  or  Tincture  of  Iodine,  than  on  the  more  radical  operation  of  excising  the 
portion  of  the  tongue  in  which  the  ulcer  lies. 

It  is  a  point  of  some  little  interest  that  the  first  of  Regnoli's  operations  for  excision 
of  the  whole  tongue  (see  p.  602)  Avas  performed  for  what  was  described  as  a  tubercular 
ulcer  of  the  organ,  in  a  girl  of  fifteen.  It  is  more  probable,  however,  from  the  de- 
scription that  the  affection  was  more  of  the  nature  of  lupus. 

4-.  The  co7inective-tissue  grovp. — The  next  group  of  tumours  of  the  tongue  to  be 
considered  is  that  made  up  of  the  solid  growths  derived  from  the  connective-tissue 
structures. 

The  first  and  by  far  the  most  frequent  of  these  are  the  papillomata.  These 
consist  of  the  hypertrophied  papillae  of  the  organ,  and  may  be  found  on  any  part  of 
its  dorsum.  They  are  most  frequent,  however,  far  back,  and  may  be  single  or 
multiple.  They  are  often  congenital,  but  not  always.  They  consist  of  a  considerable 
increase  of  all  tissues  of  the  papillae  in  about  equal  proportions  in  most  cases.  In  some, 
however,  the  epithelial  coverings  are  proportionately  over-thick  and  are  horny  to 
some  extent,  as  in  a  case  alluded  to  by  Weber.'  Again  one  of  the  circumvallate 
papillae  may  be  hypertrophied,  and  exhibit  in  its  interior  glandular  and  enlarged 
nerve-elements  as  found  by  Billroth  [ibid).  Such  growths  may  be  either  sessile 
or  pedunculated,  and  may  attain  considerable  size;  one  described  by  Dr.  Huie 
weighing  as  much  as  an  ounce  on  its  removal  by  operation.^ 

When  such  tumours  are  found  in  children  or  young  persons,  they  may  be  looked 
upon  as  quite  benign  ;  but  when  met  with  in  mid  life  should  ahvays  be  regarded  with 
a  certain  amount  of  suspicion,  cases  having  been  recorded  in  which  they  have  de- 
veloped into  typical  epithelioma.  I  have  seen  two  or  three  such,  in  which,  after 
excision,  their  true  nature  was  seen  to  be  epitheliomatous. 

The  treatment  will  consist  in  their  removal  either  by  the  scissors,  which  is  the 
simplest  and  best,  or  by  the  knife,  cautery,  or  wire  ecraseur.  Whan  very  small,  free 
rubbing  with  nitrate  of  silver  may  suflSce  to  lead  to  their  being  shed  ofi"  rapidly. 

Fattij  tumours  are  also  met  with  in  the  tongue,  either  embeddeil  in  its  muscular 
substance  or  on  its  under  surface,  but  rarely  of  any  great  size  :  they  are  very  unusual, 
but  cases  are  alluded  to  by  Weber,  and  another  is  recorded  in  the  '  Progres  Medical,' 
Dec.  11,  1880.  Their  I'emoval  is  a  matter  of  small  difficulty,  as  they  '  shell  out '  of 
the  surrounding  tissues  readily,  leaving  a  wound  which  soon  heals. 

Fibromata  ?i\id  fihro-cellular  growths  haA'e  been  met  with  more  frequently.  These 
may  be  imbedded  in  the  tongue,  or  may  hang  as  pendulous  masses  from  its  surface, 
as  in  an  interesting  case  recorded  by  Mr.  Mason, ^  where  the  tumours  had  attained 
the  size  of  plums  before  relief  was  sought.  In  another  case,  alluded  to  by  F.  Clarke,'' 
one  of  these  fibro-cellular  tumours  was  removed  from  the  tongue,  on  which  it  had 
been  seated  for  twenty  years,  and  was  found  to  weigh  a  quarter  of  a  pound.  Many 
other  less  remarkable  cases  might  also  be  cited  of  the  same  kind  of  growths. 

Enchrondromata  have  also  been  found  here,  and  a  remarkable  case  is  described 
by  Weber,^  in  which  he  found  such  a  growth  of  about  the  size  of  a  walnut  to  contain 
masses  of  fat  surrounded  by  and  imbedded  in  cartilage.  He  mentions  further  that 
enchrondroma  has  also  been  found  here  by  Velpeau,  but  beyond  these  cases  I  am  not 
able  to  find  any  record  of  this  particular  neoplasm  having  been  observed  in  the  tongue. 

1  Pitho-BiUrotlis  Hnndh.  d.  Chinirg.,  Einb.  vi.  p.  328. 

"^  Clarke,  Diseases  of  Tovr/ue,  p.  210. 

^   Trans.  Fath.  Soc.  vols.  xv.  and  xviii.  ■*  Diseases  of  Trnf/ue,  p.  213. 

5  Pitha-BUlrotlis  Handh.  d.  Chir.  Einb.  vi.  p.  329. 
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Another  very  I'emaTkable  growth  belonging  to  this  group  has  also  been  observed 
on  the  tongue,  at  least  in  one  case  :  this  is  keloid,  which  was  associated  with  patches 
of  the  same  disease  in  other  parts  of  the  body.^ 

This  leads  us  to  consider  the  more  truly  sarcomatous  growths  in  their  relation  to 
the  tongue,  and  here  it  may  be  stated  at  once  that  as  primary  diseases  they  are 
almost  unknown.  I  only  know  of  one  such  case,  in  which,  however,  it  might  be 
ftjuestioned  whether  the  condition  of  the  tongue  was  altogether  primary.  The  patient 
was  under  the  care  of  my  colleague  Mr.  Godlee,  at  University  College  Hospital,  and 
when  first  seen  had  a  somewhat  pendulous  growth  upon  the  dorsum  of  the  tongue. 
This  was  removed,  but  recurred  before  very  long.  There  were  also  several  growths 
of  the  same  kind  a  little  later  on  the  skin  of  different  parts  of  the  body,  so  that  the 
case  on  the  whole  was  one  of  those  rare  forms  of  multiple  sarcomata,  to  which 
attention  has  been  lately  drawn,  but  whose  peculiarities  i-eqriire  fui-ther  study. 

5.  Tim  epithelial  grottp. — Turning  now  to  the  distinctly  epithelial  neoplasms 
observed  here,  we  find  that  they  ai-e  only  two — scirrhus  and  epithelioma.  The  first  of 
these  has  been  met  with,  but  is  extremely  rare.  Thus,  out  of  sixty-six  cases  of  tumour 
of  the  tongue,  occurring  at  University  College  Hospital  (see  p.  580),  only  one  was 
distinctly  of  the  nature  of  scirrhus.  The  latter  form  of  disease,  as  it  occurs  here, 
requires  no  special  notice,  presenting  no  peculiarities  either  as  to  characters  or 
treatment,  which  would   be   the  same  as  that  for  epithelioma. 

But  by  far  the  most  important  tumour  of  the  tongue  is  unquestionably  ejntheli- 
oma,  and  this  for  several  reasons. 

In  the  first  place,  of  all  the  new  growths  developing  in  the  organ,  it  is  the  most 
frequently  met  with,  if  we  except  syphilitic  gummata,  which  may  also  be  classed 
among  the  neoplasms.  On  this  point  I  may  first  quote  in  evidence  a  careful  collection 
of  all  the  cases  of  tumour  of  the  tongue,  admitted  into  Univei-sity  College  Hospital 
during  the  eleven  years  1871-1881  inclusive,  which  I  have  tabulated  from  the  hospital 
Case  Books,  greatly  assisted  by  the  valuable  Heports  furnished  yearly  by  our 
Surgical  Registrars.  Cases  presenting  themselves  as  '  out-patients  '  have  not  been 
included  in  my  list,  which  will  be  found  below  (p.  58t). 

Now,  of  the  in-patient  cases  of  tiunour  of  the  tongue  alluded  to,  amounting  in  all 
to  66  (inclusive  of  4  gummata  of  the  tongue  operated  on  by  error  or  as  susjoicious), 
I  find  that  there  were  only  10  not  epitheliomatous,  or  6  if  we  exclude  the  syphi- 
litic deposits;  these  tumours  were  2  Npevi,  1  Scirrhus,  1  Papilloma,  1  Sarcoma, 
1  Lymphangioma.  In  out-patient  practice  the  preponderance  of  gummata  would 
of  course  be  very  great,  but,  leaving  these  out  in  this  case,  epithelioma  stands  far 
in  advance  of  the  other  tiimoui'S  of  the  tongue  in  frequency  as  demanding  operation. 
Scirrhus,  as  already  noticed,  Avas  only  found  once  among  66  patients  sufferino- 
from  growths  of  the  tongxie,  and  the  same  was  the  case  with  sarcoma. 

As  further  evidence  on  this  point  we  may  mention  that,  among  46  cases  ad- 
mitted for  excision  of  the  tongue  into  Billroth's  Klinik  within  eight  years  (Oct.  1867 
to  Jan.  1876)  and  tabulated  by  von  Winniwarter,^  and  48  between  the  years 
1877-80  tabulated  by  Woelfler,^  no  mention  is  made  of  either  of  these  last  or  other 
neoplasms,  except  gummata  and  tubercular  nodules. 

And,  even  admitting  that  there  are  many  tumours  of  the  tongue  which  would  not 
necessitate  a  stay  in  hospital  for  their  removal,  my  own  observation  of  many 
thousands  of  out-patients  confirms  the  conclusion  as  given  above,  derived  from  a  study 
of  the  literature  of  the  whole  subject — namely,  that  epithelioma  is  the  commonest  neo- 
plasm of  the  tongue,  excepting  syphilis,  and  perhaps  papilloma. 

Again,  epithelioma  of  the  tongue  is  important  on  account  of  its  great  frequency 
as  a  distinct  affection  in  this  country.  On  this  point  we  are  in  need  of  detailed 
statistics  ;  but  it  is  worth  noting  that  in  our  hospital  the  ratio  of  cases  of  this 
disease    admitted    during   the  eleven    years    mentioned    above    (amounting  to  55, 

^  Sedgwick,  Trans.  Path.  Soc.  vol.  xii.  p.  234.     Quoted  by  Clarke. 

^  Beitr.  z.  Statist,  d.  Carcinom.     Stuttgart,  1878.         ^  Archiv  f.  klin.  Chi?:  1881,  p.  314. 
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excluding  4  gummataj  1  scirrhus  operated  on  on  doubtful  diagnosis),  stands  at  4*5  per 
1,000  of  all  the  patients  treated  in  the  surgical  wards  during  the  same  pei-iod,  amount- 
ing to  12,199.  And  if,  as  would  appear  possible  from  an  interesting  suggestion  made 
by  Mr.  Whitehead  at  our  recent  Medical  Congress,^  cancerous  diseases  be  on  the 
increase  in  this  country,  as  shown  by  the  Eegistrar-General's  returns,  we  may  expect 
that  form  which  developes  in  the  tongue  to  increase  in  the  frequency  of  its  occurrence 
too,  seeing  that  it  holds  a  prominent  place  in  this  group  of  affections.  This  relative 
frequency  of  cancer  of  the  tongue  as  compared  with  other  organs  is  a  point  of  interest, 
and  a  glance  at  some  of  the  recorded  statistics  of  carcinoma  will  repay  the  trouble. 
Thus  I  find  that  16*3  per  cent,  of  all  the  cases  of  cancer,  amounting  to  343,  including 
scirrhous,  medullary,  epithelial,  and  rodent,  treated  in  our  hospital  within  ten  years 
were  lingual,  the  breast  standing  at  the  top  of  the  list  with  36"7  percent.,  the  rectum 
coming  next  to  the  tongue  with  just  10  per  cent.  Von  Winniwarter's  ^  statistics  of 
carcinoma,  compiled  from  the  hospital  and  private  practice  of  Professor  Billroth,  give 
however  a  smaller  percentage  of  tongue  cancers  to  the  total  for  all  parts  of  the  body 
— namely,  8 '3,  calculated  from  .543  cases;  the  breast  standing  at  32'4,  and  the  rectum 
at  only  4 •3.  But  in  von  Winniwarter's  tables  carcinoma  of  parts  of  the  face  and 
lips  swells  the  aggregate  after  the  bi'east.  Sii'  James  Paget's  statistics,^  on  the  other 
hand,  like  our  own,  show  epithehoma  of  the  tongue  ranking  among  the  cancers  only 
next  to  the  breast  in  frequency.  Thus,  on  a  total  of  500  cases  tabulated,  there  were 
55 '2  per  cent,  of  breast  cases,  and  6  per  cent,  of  epithelioma  of  the  tongue.  In  Mr. 
Sibley's  tables,^  compiled  from  the  records  of  Middlesex  Hospital  for  1854-1856  inclu- 
sive, and  including  520  cancers  of  all  parts,  the  percentage  of  tongue  cases  is  not  so 
high,  being  only  2 '6,  whUe  the  breast  stands  at  36 '5  of  the  whole.  In  this  table,  how- 
ever, cancer  of  the  uterus  makes  up  30*0  per  cent,  of  the  total,  while  it  is  not 
represented  at  all  in  Sir  James  Paget's  or  our  own  lists,  and  only  to  the  extent  of 
eight  cases  in  von  Winniwarter's. 

While  correcting  the  above  '  copy '  for  the  press,  I  have  just  now  had  an  oppor- 
tunity of  hearing  a  most  valuable  paper  on  the  statistics  of  ichthyosis  glossse,  and  of 
epithelioma  of  the  tongue,  taken  from  the  records  of  the  Middlesex  Hospital  for  the 
years  1872-1881  inclusive,  read  at  the  Medical  Society  by  Mr.  Morris,  who,  with 
his  usual  courtesy,  has  permitted  me  the  privilege  of  examining  his  tables  and 
embodying  his  experience  with  the  above.  His  figures  include  501  cases  of  cancer 
of  all  parts,  of  which  the  breast  makes  up  51*4  ])er  cent.,  the  uterus  22'1,  and  the 
tongue  7'1. 

If  we  combine  these  five  tables,  we  have  a  very  large  number  of  cases  of  cancer 
from  which  to  judge  the  relative  frequency  of  that  occurring  in  the  tongue.  The 
numbers  siand  thus,  comparing  lingual  disease  Avith  that  of  the  breast,  to  which  it 
stands  next  if  we  exclude  cancer  of  the  uterus,  which  is  not  represented  in  Paget's 
or  the  author's  tables,  and  only  to  the  extent  of  eight  cases  in  von  Winniwarter's. 


Sibley:  520 
cases  (1853  to 
1856)  inclusive 

Paget:  500 

cases (1843  to 

1861) 

vonWiimiwarter:    Author  :  343 
548  cases  (Oct.     cases  (1871  to 
1867to  Jail.  1876)1         1881) 

Mon-is  :  501 

cases  (1872  to 

1881) 

Average  per- 
centage on 
total  of  2,412 
cases 

Breast    . 
Tongue  . 

36-5 
2-6 

55-2 
60 

32-4               36-7 
8-3                16-3 

51-4 
7-1 

42-4 

8-0 

Looking  at  the  figures  so  arranged  one  is  struck  with  the  great  fi'equency  of  cancer 
of  the  tongue,  equalling  8*0  per  cent,  on  2,41 2  cases  of  the  same  disease  affecting  a  large 
nu.mber  of  different  organs.  Also,  one  cannot  help  speculating  whether  it  is  possible 
that  the  steady  rise  in  the  percentage  indicated  in  the  above  tables,  which  are 
arranged  chronologically,  is  anything  more  than  accident.     If  the  author's  and  Mr. 


^   Transact.  In  Med.  Cong.  1881,  vol.  ii.  p.  469. 
^  Beitrdge  z,  Statist,  d.  Carcinoma.    Stuttgart,  1878. 

^  'Statistics  of  Cancer,'  by  W.  M.  Baker,  Trans.  Med.-Chir.  Soc.  vol.  xlv.  p.  389. 
*  '  Statistics  of  Cancer,'  ibid.  vol.  xlii.  p.  114. 
Vol.  II.  P  P 
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Moriis's  lists  be  combined — as  they  fairly  may  be,  being  derived  from  the  practice  of 
two  neighboui'ing  hospitals  during  the  same  decennium — we  have  a  tolerably  regidar 
series  of  epochs  and  a  steady  gradation  from  2*6  to  11 'S  per  cent.,  a  point  of  some 
little  interest  when  we  remember  Mr.  Whitehead's  remarks  suggested  by  the  Registrar- 
General's  returns.  It  may  be,  of  course,  that  the  possibility  of  cancer  of  the  tongue 
being  cured  by  operation  is  becoming  better  known  than  it  was  some  twenty  years 
ago,  and  that  consequently  many  cases  in  the  country  which  would  then  have  been 
pronounced  absolutely  incurable  and  beyond  reach  are  now  advised  to  seek  admission 
at  our  large  metrojiolitan  hospitals.     The  fact,  however,  is  in  any  case  suggestive. 

In  the  next  place,  this  tumour  is  most  important  on  account  of  its  mahgnancy  in 
every  sense  of  the  word.  It  is  not  only  exquisitely  painful  in  a  large  proportion  of 
cases  in  the  advanced  stage,  from  the  necessary  passage  of  food  over  the  ulcerated 
surface,  but  even  without  this  the  pain  is  often  agonising  when  the  nerves  of  the 
tongue  become  involved  in  the  cancerous  change  :  it  is  then  not  limited  to  the 
mouth,  but  radiates  up  the  side  of  the  face  and  head,  often  to  an  almost  mad- 
dening degree  :  intense  pain  in  the  ear,  too,  is  often  complained  of.  But  the  disease 
causes  much  suffering  and  even  danger  in  another  way — namely,  by  the  intolerable 
foetor  it  produces  in  the  mouth,  not  only  by  its  own  degenerative  changes  and  the 
decomposition  of  the  resulting  products,  biit  also  by  the  rotting  of  particles  of  food 
which  collect  in  and  around  the  sore  and  cannot  be  dislodged.  This  fcetor  is  not 
only  insupportable  to  the  patient  himself,  but  also  to  those  about  him,  rendering  his 
life  miserable.  It  may  even  j^i'ove  dangerous  by  setting  up  inflammation  in  the 
lungs  running  rapidly  to  gangrene,  from  the  inhalation  of  the  putrid  emanations 
night  and  day  from  the  part.  It  is  in  this  way  that  death  has  been  caused  in  some 
cases  where  no  operation  was  performed  (e.g.  instances  by  Moore, ^  and  author's 
table  No.  60). 

Epithelioma  is  malignant  above  all  in  its  rapid  march  towards  a  fatal  termina- 
tion. Of  all  forms  of  cancer  there  is  none  more  swift  in  its  development  or  more 
inevitably  destructive  to  life  within  a  short  period  of  its  appearance  than  this  if  left 
to  itself. 

It  is  usually  fatal  thus  in  one  of  four  ways — either  by  generaHsation  and  the 
marasmus  so  produced ;  or  by  infection  of  the  cervical  glands  and  parts  aromid  to 
the  extent  of  pressing  upon  the  oesophagus  and  thus  preventing  food  from  entering 
the  stomach,  as  I  have  lately  seen  in  a  case  under  my  own  care  for  some  time ;  or 
by  the  production  of  septic  pneumonia  from  inhalation  of  foul  matters  generated 
about  the  growth  ;  lastly,  it  may  lead  to  a  fatal  issue  by  opening  up  one  of  the 
lingual  vessels,  or  arteries  of  the  neck,  with  profuse  haemorrhage,  which  may  be 
directly  dangerous  from  loss,  or  may  produce  suffocation  fi-om  enti-ance  of  the  blood 
into  the  larynx  in  large  cjuantity. 

Of  the  duration  of  life  of  those  affected  with  the  disease  who  are  not  operated  on, 
fi'om  the  time  it  first  manifests  itself  until  it  kills,  one  can  only  speak  approximately 
of  course.  It  is,  however,  worth  note  that  many  independent  observations  on  this 
point  lead  to  almost  the  same  conclusions,  to  which  allusion  will  be  made  latei-  on, 
when  the  operations  for  epithelioma  have  been  considered  (p.  606). 

Bearing  these  points  in  regard  to  the  great  importance  of  the  disease  in  mind,  we 
have  good  reason  to  study  it  as  closely  as  possible  in  every  aspect  of  its  natural 
history.  This  I  have  endeavoured  to  do  personally,  not  only  by  close  observation  of 
a  large  number  of  cases  clinically,  but  also  by  an  examination  of  a  great  number  of 
recorded  cases,  and  first  those  which  have  been  under  notice  in  our  own  hospital, 
which  I  have  tabulated  in  detail. 

Moreover',  in  the  hope  of  helping  in  the  matter  of  the  establishment  of  uniformity 
in  clinical  record  of  these  cases,  by  which  alone  any  reliable  data  for  comparison  of  large 
numbers  can  be  accumulated,  I  have  so  far  modified  the  ari-angement  of  my  table  as  to 
assimilate  it  in  structure  as  far  as  possible  with  von  Winniwarter's  and'  Woelflei-'s, 
which,  though  they  differ  from  one  another  in  a  few  minute  details  of  form,  constitute 
together  the  most  complete  record  of  the  kind  now  extant.     The  subjoined  list,  then, 

'   Tians.  Med.-Chir.  Soc.  vol.  xlv.  p.  47, 
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hardly  differs  in  form  from  von  Winniwarter's,  except  in  being  perhaps  a  Kttle  simpler, 
while  its  arrangement  may  be  held  to  be  somewhat  fuller  than  Woelfler's,  At  all  events, 
all  three  are  so  nearly  alike  structurally  that  they  admit  of  being  amalgamated  one  with 
the  other  for  general  conclusions  or  contrast,  the  fact  of  the  whole  group  consisting  of 
completed  sei-ies  constituting,  however,  their  particular  value.  I  have  not  considei-ed 
it  desirable  to  go  beyond  these  extensive  and  completed  series  for  material  from  which 
to  draw  numerical  conclusions.  Large  numbers  of  cases  which  I  have  studied,  amount- 
ing to  hundreds,  might  have  been  added  to  them,  collected  here  and  there  from  the 
journals  home  and  foreign,  but  such  an  addition  would  probably  not  have  contributed 
to  the  accuracy  of  any  deductions  made,  seeing  that  they  were  more  or  less  isolated 
records,  and  might  only  be  taken  generally  rather  to  represent  the  successful  opera- 
tions here  or  there.  Such  a  collection,  which  is  not  of  course  without  its  own  interest, 
will  be  found  at  the  end  of  a  recently  published  essay  on  Cancer  of  the  Tongue  now 
before  me,  by  Dr.  Berg  of  Stockholm.'  No  doubt  in  a  few  years  we  shall  have  a  much 
larger  number  of  complete  and  accurately  recorded  series ;  in  the  meantime  it  is  safer 
to  be  guided  by  collections  of  the  character  of  those  referred  to  S2)ecially  in  the  text. 

In  the  folloAving  table  (pp.  580-589),  which  has  been  made  as  full  and  accurate 
as  possible,  I  have  arranged  all  the  cases  treated  for  cancer  of  the  tongue  in  the 
wards  of  University  College  Hospital  between  January  1, 1871,  and  January  1,  1882, 
whether  operated  on  or  unoperated  on,  exclusive  of  out-patients. 

jEtiology. — The  first  point  which  suggests  itself  from  a  study  of  the  table  is 
whether  locality  has  anything  to  say  to  the  production  of  epithelioma.  This  is  a  veiy 
difficult  question  to  decide,  for  want  of  extensive  and  accurate  statistics.  And  yet 
here  and  thei'e  we  find  fragments  of  evidence  which  appear  to  answer  in  the  afl&i'ma- 
tive.  Thus  a  very  considerable  proportion  of  cases  at  our  hospital  have  come  from 
Wales;  and  within  the  last  month  or  tw^o  we  have  had  three  such — two  not  only 
"Welshmen,  but  also  fellow-workmen  in  the  same  foundiy,  and  with  identically 
the  same  local  tongue  cancer.  All  this  of  course  may  be  only  a  coincidence,  or 
perhaps  due  to  the  fact  that  we  have  had,  and  continue  to  have,  many  Welsh 
students  at  University  College  Hospital,  who  on  their  return  home  would  naturally 
refer  any  cases  of  the  kind  to  theii-  own  hospital.  But,  on  the  other  hand,  we  do  not 
notice  any  remarkable  number  of  breast  cancel's  coming  from  Wales,  as  might  be  ex- 
]:)ected  if  this  last  were  the  only  reason.  There  remains,  therefore,  the  suspicion  that 
locality  may  have  something  to  do  with  the  affection,  especially  as  we  ai-e  told  that 
epithelioma  of  the  lip  is  also  common  in  Wales,  which,  to  judge  by  experience  at  our 
hospital,  is  not  the  case  in  this  neighbourhood.  This  suspicion  is  strengthened  when 
we  come  to  examine  other  series  of  cases  where  any  data  exist  bearing  on  this  point. 
Thus  Woelfler  notices  the  very  large  jaroportion  of  tongue  cancers  which  seek  relief  in 
Professor  Billroth's  Klinik  coming  from  the  immediate  neighbourhood  of  Vienna  and 
Lower  Austria  ;  while  breast  cases,  for  instance,  come  less  from  here  and  more  from 
localities  at  a  greater  distance.  One  might  be  disposed,  perhaps,  to  refer  this  preva- 
lence of  tongue  disease  in  certain  places  rather  to  the  hard  living  of  closely  populated 
parts  or  great  towns — i.e.  the  drinking,  and  especially  smoking  habits.  In  refei'- 
ence  to  the  latter,  however,  we  are  told  (von  Winniwarter,  loc.  cit.)  that  in  parts  of 
the  East,  where  smoking  is,  if  anything,  more  habitual  than  in  Europe,  cancer  of  the 
tongue  is  but  little  known  ;  and,  again,  that  among  100  cases  of  lip  and  tongue  cancer 
collected  by  Hertaux  in  Finistere,  where  all  the  women  smoke  short  pijjes,  there  was 
not  a  single  female.  The  whole  question,  however,  requires  much  more  extensive 
and  careful  study  than  has  been  possible  hitherto,  before  anything  more  than  mere 
suggestion  can  be  hazarded  in  one  direction  or  another  in  regard  to  it.  I  have 
thought  it,  however,  of  sufficient  interest  to  claim  a  passing  notice  here. 

In  the  next  place,  the  peiiod  of  life  at  which  epithelioma  manifests  itself  claims 
attention.  On  this  point  the  following  tables,  arranged  by  several  observers  from 
different  material  and  at  different  times,  may  be  allowed  to  speak  without  much 
further  comment.     The  extremes  of  age  at  which  the  disease  has  been  observed  are 

'  Stsidier  Ofver  Tungkrclftan,     Af  J.  Berg.     Stockholm,  1881. 
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shown  to  be  26  (one  of  the  author's  cases,  No.  43,  which  died  afterwards  of  recur- 
I'ence),  and  over  80,  and  between  these  the  cases  arrange  themselves  as  below  : — 


Clarke  ..... 

20-30 

30-40 

4^-50 

-50-60 

60-70 

70-80 

80-90 

Total 

1 

6 

12 

11 

7 

2 



39 

Von       Winniwai'ter,      from 

Bilh'otb's  Klinik 

2 

8 

13 

17 

6 



— 

46 

Author,  from  University  Col- 

lege Hospital 

1 

6 

21 

17 

12 

3 

— 

60 

Woelfler,      from      Billroth's 

Klinik        .... 

— 

6 

13 

19 

9 

"  1 



48 

Rose,  of  Ztirich 

— 

.1 

9 

1 

3 

-        -'71 

Paget 

3 

5 

8 

8 

3 

■J          1          30     ! 

Morris,  from  Middlesex  Hos- 

pital .         .         .         . 

L 

3 

19 

21 

J2 

4     j     —     1     60     1 

8 

35 

88 

94 

52 

12 

1        290 

The  bulk  of  the  cases,  it  will  be  seen,  lie  between  the  ages  40  and  60,  or  on  closer 
examination,  between  4-5  and  55. 

The  next  question  is,  the  i-elative  frequency  of  epithelioma  of  the  tongue  in  the 
two  sexes  ;  and  here  the  same  tables  may  be  combined  again,  giving  the  following 
results  : — • 


Clarke       ......... 

Males 

Females 

Total 

28 

11 

39 

Von  Winuiwarter,  from  Billrotli's  Klinik  . 

43 

3 

46 

Author,  from  University  College  Hospital 

65 

6 

60        I 

Eose 

6 

3 

9 

Paget 

19 

11 

30        ! 

Woelfler,  from  Billroth's  Klinik         .... 

48 



48 

Morris,  from  Middlesex  Hospital       .         .         .         . 

48 

13 

61 

247 

46 

293 

Thus,  on  a  total  of  nearly  three  hundred  carefully  recorded  cases,  we  only  find 
15"6  per  cent,  of  females  to  84-3  ]3er  cent,  of  males.  It  is  worth  noting,  however,  that 
in  the  Serafimer  Hospital  in  Stockholm,  out  of  21  cases  of  cancer  of  the  tongue  tabu- 
lated by  Berg,^  there  were  11  females  affected. 

The  reason  for  this  great  frequency  of  epithelioma  of  the  tongue  among  males, 
as  compared  with  females,  is  extremely  difiicult  to  account  for  satisfactorily,  but  will 
be  apparent  to  some  small  extent,  perhaps,  when  we  have  studied  the  fetiology  of  the 
disease  more  in  detail.  But  it  should  not  be  forgotten  that,  Avhen  disease  of  the 
breast  and  uterus  are  excluded,  cancer  generally  is  much  more  frequent  in  males  than 
in  females.  Thus,  combining  Paget's,  Sibley's,  and  von  Winniwarter's  tables  of  cancer 
in  all  parts,  we  have  a  total  of  1,568  cases,  of  which  1,006  were  females  and  562 
males  ;  but,  subtracting  794  cancers  of  the  breast  and  uterus  from  these,  there  remain 
only  212  females  affected,  against  562  males. 

In  considei^ing  the  pathological  and  clinical  materials  now  at  our  disposal,  there 
appears  to  be  little  room  for  doubt  that  epithelioma  of  the  tongue  is  in  some  way  con- 
nected with  local  chronic  irritation  of  one  form  or  another.  And  that  this  may  pro- 
duce the  disease  without  any  hereditary  cancerous  taint  appears  equally  clear.  Thus 
von  Winniwarter  states  that  '  inheritance  is  excluded  in  almo.-^t  all  his  cases.'  In  my 
own  collection  the  evidence  on  this  question  is  as  follows — family  taint  is  dis- 
tinctly negatived  in  20  cases,  is  simply  negatived  in  22,  is  only  positive  in  1,  is 
doubtful  in  4,  and  no  statement  on  the  point  is  made  in  the  rest.  These  figures 
speak  for  themselves.  The  conclusions  they  point  to  are  strengthened  by  the 
results  of  an  analysis  of  Mr.  Morris's  collection  of  61  cases.  Of  29  of  these,  in  which 
a  note  is  furnished  on  this  point,  cancerous  taint  is  negatived  in  22,  is  doubtful  in 
^  Studiei  bfver  Tungkraftan.     Stockholm,  1881,  p.  4. 
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5,  and  is  only  distinct  in  2,  In  the  face  of  such  facts  it  would  appear  as  though 
the  occurrence  of  cancer  in  the  families  of  those  who  have  the  disease  in  the  tongue 
was  little  more  than  a  coincidence. 

As  to  the  actual  forms  of  local  irritation  which  appear  to  give  rise  to  the  disease, 
they  are  many,  as  might  be  expected  when  we  consider  the  variety  of  substances 
taken  into  the  mouth,  and  the  injuries  to  which  the  tongue  is  liable.  Among  those 
most  commonly  met  with  are  such  as  are  due  to  bites  repeated  at  one  spot  or  other,  the 
'  chafing  of  a  decayed  or  false  tooth,  or  one  constantly  covered  with  tartar,  the  rubbing 
of  the  rough  end  of  a  pipe  stem,  &c. ;  then  the  habitual  use  of  over-stimulating  foods, 
fluid  or  solid,  such  as  ardent  spirits,  spices,  onions,  garlic,  or,  the  chewing  of  tobacco. 
Again,  burns  on  the  tongue  are  dangerous  in  the  same  way — a  very  striking  illustra- 
tion of  this  being  given  by  von  Winniwarter  {loc.  cit.  p.  209).  Here  the  origin  of  the 
disease  was  a  small  ulcer,  the  result  of  a  bum  made  by  the  application  of  the  lighted 
end  of  a  cigar  to  the  tongue.  But,  above  all,  that  irritation  due  to  habitual  and  ex- 
cessive smoking  is  dangerous,  not  only  on  account  of  the  constant  stream  of  hot 
vapour  upon  one  part  of  the  tongue,  but  also  from  the  acrid  products  of  dry  distilla- 
tiorL  present  in  tobacco  smoke.  Of  these,  carbonate  and  acetate  of  ammonia,  carbolic 
and  acetic  acids,  which  have  been  shown  by  Professor  Ludwig,i  after  very  careful 
analysis,  to  be  present  in  relatively  large  quantity,  are  probably  particularly  in- 
jurious. The  prolonged  action  of  these  upon  the  tongue  is  such  as  to  give  rise  in 
certain  persons  to  a  species  of  chronic  superficial  glossitis,  which  has  already  been 
specially  described  tinder  the  name  of  leucoplakia  lingu.alis  (p.  562),  or  ichthyosis 
glossse.  This  condition  may  last  for  years  without  producing  any  ill  efiect,  but  not 
unfrequently,  on  the  addition  of  some  slight  external  irritant,  will  commence  to  un- 
dergo epitheliomatous  change.  Thus  the  latter  has  been  known  to  start  at  a  spot 
of  the  tongue  from  which  a  patient  had  been  in  the  habit  of  peeling  or  shaving  off 
the  thickened  leucoplakial  epithelivim  due  to  the  chi-onic  glossitis  caused  as  above 
(von  Winniwarter,  Case  9,  Table  13).  In  other  cases,  a  bite  or  other  injury  to 
the  '  smoker's  tongue  '  has  been  the  starting-point  of  the  new  growth.  But  many 
cases  are  recorded  in  which  epithelioma  has  commenced  in  the  smoker's  or  leuco- 
plakial tongue,  without  any  known  injury  in  addition.  How  far  chronic  gastric 
iriitation  may  tend  to  produce  irritation  of  the  superficial  layers  of  the  tongue  to 
such  an  extent  to  give  rise  to  a  condition  resembling,  if  not  identical  with,  that  pro- 
duced by  smoking  is  still  uncertain.  There  seems  good  reason  to  suppose,  how- 
ever, from  the  evidence  of  some  recorded  cases  (Moller  ^),  that  this  cause,  too,  may 
operate  in  the  same  direction.  But  that  smoking  is  one  of  the  most  fertile  sources 
of  epithelioma  of  the  tongue  seems  clear  not  only  from  its  manifest  etiological  rela- 
tion to  leucoplakia,  which  so  fi-equently  runs  on  to  cancer,  but  also  from  the  fact  that 
many  of  those  who  are  afiected  with  the  latter,  without  any  previous  leucoplakia, 
have  been  excessive  smokers,  and  attribute  the  commencement  of  their  disetise  to  the 
soreness  produced  by  this.  Among  the  60  cases  I  have  tabulated  it  will  be  seen  that 
29  are  reported  as  smokers,  and  of  these  that  10  indulged  in  the  habit  to  excess,  and  18 
moderately  or  habitually  ;  6  did  not  smoke  at  all.  No  statement  on  this  point  is  made 
with  regard  to  the  rest.  In  the  Middlesex  Hospital  table,  notes  are  not  forthcoming 
on  this  point  in  a  suflicieut  number  of  cases  to  be  taken  in  evidence.  Still,  many  of 
the  patients  are  reported  as  smokers,  excessive  or  moderate.  Of  course  it  will  not  be 
argued  that  every  man  who  smokes  runs  a  risk  of  developing  lingual  cancer ;  for  of 
the  thousands  who  do  so,  probably  only  a  small  proportion  sufier  from  this  disease.  But 
that  many  individuals  would  never  have  had  the  disease  if  they  had  not  indulged  in  the 
habit  to  excess  appears  very  probable  indeed.  It  may  be  that  here  we  have  some  of 
the  reasons,  at  all  events,  why  men  are  so  much  more  liable  to  cancer  of  the  tongue 
than  women,  as  shown  above — namely,  that  the  latter  do  not  so  commonly  smoke,  chew 
tobacco,  or  drink  ardent  spirits,  or  generally  use  the  more  stimulating  forms  of  food. 
On  the  other  hand,  it  is  stated  by  von  Winniwarter  that  in  the  East,  and  in  those 
places  where  women  also  indulge  in  this  habit  of  smoking,  epithelioma  of  the  tongue 
is  as  rare  among  them  as  among  oiirselves.     It  appears  possible,  however,  that  this 

1  Archivf.   Idin.  C/iir.  Bd.  xx.  p.  363.  "  Deutsche  Klinih,  1851,  No.  26,  p.  273. 
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disease  may  be  more  frequent  in  the  weaker  sex  in  this  country  than  it  appeats  to  be 
in  Germany,  At  least  this  would  appear  from  a  glance  at  the  above  table  (p.  590) 
where  an  addition  of  the  figures  in  the  four  English  collections  gives,  out  of  190  cases, 
150  males  to  40  females,  or  79*0  per  cent,  to  20*9  respectively ;  while  the  three 
German  series  combined  give  97  males  to  6  females  in  103  cases,  or  94:'l  per  cent, 
of  the  former  to  5*8  of  the  latter. 

As  to  the  question  whether  syphilis  generally  predisposes  to  epithelioma  of  the 
tongue  it  may  be  answered  in  the  negative.  Among  von  Winniwarter's  46  cases,  3 
had  been  syphilised,  and  4  had  had  specific  sores  without  any  constitutional  ti-oubles. 
Of  our  own  60  cases,  12  had  clearly  had  the  disease,  3  were  doubtfully  afiected,  and 
of  22  it  is  reported  that  there  was  plainly  no  evidence  of  its  existence  ;  in  24  there 
is  no  note  on  this  point.  In  the  61  cases  from  the  Middlesex  Hospital,  included 
in  Mr.  Morris's  table,  13  are  stated  as  having  had  syphilis,  in  9  it  is  distinctly 
negatived,  in  1  it  is  doubtful,  and  in  38  there  is  no  note  on  the  subject. 

Instances,  however,  are  met  with  occasionally  where  an  ulcer  caused  by  the 
breaking  down  of  a  gumma  has  gradually  developed  an  unmistakable  epithehomatous 
character.  This  was  well  seen  in  at  least  one  of  our  cases  at  University  College 
Hospital,  and  the  growth  had  to  be  removed.  Here  it  is  probable  that  the  chronic 
syphilitic  ulcer  only  acted  as  any  other  irritant  upon  a  person  predisposed  to  cancer 
in  one  way  or  another. 

Physical  cliaracUrs. — The  physical  characters  of  epithelioma  of  the  tongue  now 
claim  attention.  The  actual  new  growth  itself,  when  fully  developed,  does  not  differ 
histologically  in  any  important  particular  from  squamous  epithelial  cancer  of  other 
parts,  this  being  the  form  almost  invariably  met  with  here.  We  find  lobulated  pro- 
longations of  epithehal  growths  downwards  into  the  deeper  tissues  and  the  same  '  cell 
nests '  as  elsewhere.  Nevertheless  there  are  clinically,  at  least  as  far  as  my  experi- 
ence goes,  four  different  initial  forms  of  the  affection  which  may  revert  sooner  or 
later  to  the  common  type.  These  are  :  (1)  the  small,  hard,  sharply  defined  pimple  or 
knot,  a  little  raised  perhaps,  but  smooth  on  the  surface,  first  observed  just  beneath 
the  coverings,  but  in  the  substance  of  an  otherwise  apparently  healthy  tongue, 
usually  at  one  side  or  actually  on  its  border;  (2)  the  small  abrasion  or  crack,  more 
likely  to  be  on  the  upper  surface  of  the  organ,  starting  without  any  previous  indura- 
tion, but  very  often  from  a  blister  ;  (3)  the  prominent  or  j^apillomatous  form,  looking 
benign  at  first,  but  developing  into  typical  epithelioma  later,  seated  as  a  rule  on  the 
dorsum  of  the  tongue  somewhat  to  one  side  and  well  back ;  then  (4)  a  less  frequent 
form,  namely,  a  general  rawness  over  a  considerable  area  of  the  surface  of  the  organ, 
with  but  slight  induration  at  first,  or,  indeed,  until  the  condition  has  lasted  for  a  long 
time.  This  is  a  form  which  is  often  associated  with  leucoplakia.  The  two  first  of 
these  varieties  are  the  most  rapid  in  their  development  into  the  deeper  and  more 
dangerous  forms  of  the  disease;  the  two  latter  are  slower  in  their  advance,  and  per 
haps  a  little  less  liable  to  implicate  the  glands  early.  On  this  point  our  table  speaks 
with  tolerable  clearness.  Taking  this  implication  of  the  neighbouring  glands  as  a  fair 
measure  of  the  danger  of  any  given  growth,  I  find  that  out  of  13  of  our  own  table- 
in  which  it  is  distinctly  stated  that  the  glands  were  not  enlarged,  8  of  the  ulcers 
belonged  to  the  large  or  medium  sized  superficial  variety,  while  only  3  were  of  the 
large  deep  kind.  And,  on  the  other  hand,  out  of  42  in  which  it  is  noted  that  the 
glands  were  implicated,  only  11  were  of  the  large  shallow  variety,  while  26  were  of 
the  large  deep  kind,  and  5  were  small  and  deep,  there  being  no  glandulai-  induration 
with  the  small  shallow  ulcers.  The  probabihty,  then,  of  glandular  infiltration  appears 
to  depend  rather  upon  the  depth  of  the  moi'bid  deposit  than  upon  its  superficial  ex- 
tent ;  in  other  words,  we  often  see  a  large  superficial  ulcer  with  no  glandular  enlarge- 
ment, while  we  meet  with  many  small  deep  deposits  with  well-marked  infiltration  of 
the  lymphatics.  This  also  appears  to  have  been  von  Winniwarter's  experience 
generally,  though  he  has  not  reduced  it  to  figures,  and  Mr.  Morris's  tables  afford 
grounds  for  similar  conclusions,  though  here,  too,  a  numerical  estimate  is  difficult. 
In  fact,  we  are  always  met  with  a  great  difficulty  in  supporting  such  conclusions  by 
rigid  statistical  data,  owing  to  the  different  methods  of  recoi-ding  cases  adopted  by 
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vaiious  writers.  But  a  careful  study  of  large  numbers  of  published  cases,  as  well  as 
actual  examination  of  at  least  forty  or  fifty  during  life  or  after  death,  has  satisfied 
me  as  to  their  general  accuracy. 

Familiarity,  then,  with  these  several  initial  forms  of  epithelioma  in  their  earliest 
stage  is  of  vital  impoi'tance  in  view  of  speedy  diagnosis  and  prognosis. 

Seat  of  neoplasini. — The  question  as  to  what  part  of  the  tongue  is  most  frequently 
the  seat  of  cancer  now  suggests  itself,  and  is  of  particular  interest  as  furnishing  some 
indirect  evidence  on  the  origin  of  the  disease  from  local  irritation.  It  is  perhaps 
best  answered  by  assimilating  as  far  as  possible  the  deductions  on  this  point  from 
carefully  arranged  tables,  such  as  those  furnished  by  von  Winniwarter  and  Woelflei', 
and  so  securing  as  large  a  total  of  accurately  recorded  cases  to  judge  from  as  possible. 
This  is  done  in  the  following  tables  : — 

Von  Winniwarter        Woellier 
Itiglit  upper  surface         .......     12  — 

Left  upper  surface  .         ...         .         .         .6  — 

Right  border  .........       5 

Left  border     .........       9 


Under  surface 
Tip  of  tongue 
The  dorsiun  . 
The  frtenum  . 
The  floor  of  mouth 


4G 


15 

9 
6 
6 

6 
4 

48" 


The  mode  of  classification  of  the  beginning  of  the  cancer  in  the  tongue  adopted 
by  Mr.  Morris  in  his  table  being  more  in  harmony  with  the  classification  I  had 
already  given  in  the  text  before  I  had  the  advantage  of  hearing  his  paper,  I  have 
thought  it  better  to  compare  the  figures  from  our  own  table  with  his  material  col- 
lected in  a  neighbouring  hospital,  than  with  those  of  the  German  authors  above, 
wliich  are  arranged  somewhat  differently.  I  have,  however,  examined  in  addition 
into  one  small  point,  noticed  specially  in  the  German  lists,  as  far  as  my  own  table 
goes — namely,  the  relative  frequency  of  disease  in  the  two  sides  of  the  tongue.  Here, 
too,  then,  the  right  side  is  found  to  be  more  frequently  affected  than  the  left,  but  the 
difference  is  only  slight,  being  as  21  to  18  out  of  39  cases  in  which,  the  point  is  noted. 
But  other  points  of  much  more  importance  as  regards  the  origin  of  the  disease  are 
given  in  the  following  table,  and  as  the  need  of  study  of  the  disease  as  early  and  as 
closely  as  possible  is  urgent,  I  have  given  them  rather  in  detail.  The  table  is  by  no 
means  peifect,  but  it  indicates  some  matters  well  worthy  of  closer  study.  The 
earliest  trace  of  the  disease  where  a  record  has  been  kept  has.  been  noticed  as 
follows  : — 


As  a  small  fissure  or  crack 

a.  On  the  dorsum 

h.         „      tip  .      _  . 

c.         „       edge 
As  a  pimple  o]'  small  tubercle 

a.  On  the  edge 

b.  ,,     under  surface 

c.  „  under  surface  and  edge 
As  a  nodule  in  the  substance 
As  a  blister  .... 
As  an  ulcer  spreading  from  the  floor  of  the  mouth 
As  an  ulcer  spreading  from  the  pillar  of  the  fauces 
As  a  general  soreness  or  feeling  of  rawness,  with  fi 


ation  of  the  tono-ue 


As  an  ulcer  spreading  qaicldy  irom  wound  or  other  cause 


JInrris 

Autlior 

4 



4 

1 

20 

3 

— 

3 

5 
1 
1 

13 

1 

5 

5 

3 

2 

3 

2 

1 

— 

2 

8 

— 

18 

49       56 


The  most  remarkable  fact  deducible  from  these  combined  figures  is  the  large  pro" 
portion  of  cases  in  which  the  disease  had  its  starting-point  on  one  or  other  border  of 
the  tongue,  equalling  at  least  41  in  105  cases.  I  may  mention  further  that,  although 
from  the  German  collection  and  in  our  own  the  right  side  appeals  to  have  been  more 
frequently  attacked  than  the  left,  this  is  not  the  case  in  Mr.  Morris's  list,  which  I 
Vol.  II.  O  o 
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have  examined  carefully  with  a  view  to  this  point.  Here  the  disease  started  exactly 
the  same  number  of  times  on  the  right  as  on  the  left,  in  32  instances.  In  our  own 
tables,  it  will  be  remembered,  the  two  sides  are  thus  represented — right  21,  left  18. 

Another  point  worth  noticing  is  the  large  number  of  cases  in  which  the  disease 
commenced  as  a  fissure  or  crack,  or  as  a  pimple  or  tubercle.  And  there  is  good 
reason  to  suppose  that  in  many  of  those  set  down  as  first  noticed  in  the  form  of  an 
ulcer,  the  disease  really  started  in  one  or  other  of  these  ways.  This  ought  to  teach 
us  to  regard  all  indolent  fissures  or  pimples  on  the  tongue  (between  the  ages  of  30 
and  50  especially)  with  much  suspicion,  and  to  be  ready  to  excise  them  freely  on  the 
first  clear  sign  of  their  increase  with  induration.  Many  valuable  lives  would  be 
saved  if  this  were  more  attended  to  ;  it  would  matter  very  little  if  occasionally  a  small 
harmless  pimple  or  fissure  were  excised,  the  operation  required  in  such  a  case  being 
very  simple. 

i^gain,  the  shallow,  patchy,  often  multiple,  slow-growing  ulcers,  which  spring  from 
one  form  of  leucoplakia,  are  found  in  many  cases  in  our  table,  and  show  very  dis- 
tinctive characters. 

Finally,  it  may  be  mentioned  that  epithelioma,  starting  from  an  originally  benign 
papilloma,  is  hardly  represented  in  the  above  tables.  And  yet  I  have  seen  several 
apparently  with  this  history.  At  the  present  moment  I  have  one  such  under  my  care 
with  now  hopelessly  advanced  disease,  both  in  the  tongue  and  glands  of  the  neck.  This 
patient  states  clearly  that  seventeen  years  ago  he  distinctly  had  a  growth,  which,  from 
his  description,  must  have  been  a  papilloma  on  his  tongue.  This  was  partially  re- 
moved by  a  medical  man,  and  grew  again  somewhat.  Two  inonths  ago  one  of  my 
colleagues  removed  a  great  part  of  his  tongue  for  well-marked  epithelioma  which  had 
started  at  the  stump  of  the  papilloma,  but  the  man  is  now  dying  of  recurrence. 

Unfortunately,  the  ordinary  practitioner  often  does  not  see  these  tongue  cases  in  the 
early  stage — indeed  not,  as  a  rule,  until  very  considerable  ulceration  has  taken  place. 
And  not  luitil  the  teriibly  fatal  error  of  delay  in  any  case  of  the  kind  is  more  generally 
recognised  will  this  cease  to  be  so.  Doubtless  there  is  an  improvement  in  this  direc- 
tion of  late  years,  but  still  only  too  many  patients  present  themselves  to  the  operator 
in  a  state  almost,  if  not  quite,  unfit,  fi'om  the  extent  of  the  disease,  for  any  inter- 
ference. Thus,  in  our  own  series  of  60  cases,  22  were  unoperated  upon,  of  which  nearly 
all  are  expressly  stated  to  have  been  unfit  for  interference  of  any  kind. 

In  the  Middlesex  Hospital  list  of  61  cases,  too,  there  is  even  a  larger  proportion 
unoperated  on — -namely,  32  to  29  in  which  excision  was  practised.  Now,  if  these  54 
patients  from  the  combined  lists  had  been  dealt  with  by  excision  and  had  survived 
immediate  risks,  there  would  have  been  an  average  gain  of  life  to  each  of  6'1  months, 
as  we  shall  see  further  on,  making  up  a  total  of  over  27  years  of  human  existence 
saved,  or  over  50  years  to  every  100  patients,  to  say  nothing  of  relief  of  suffering  and 
possible  immunity  from  recurrence. 

It  is  speculation  in  this  direction  which  has  led  some  Continental  surgeons  to 
perform  as  a  matter  of  course  very  extensive  operations  on  patients  whose  disease 
would  in  this  country  be  held  by  most  to  be  too  far  advanced  to  justify  extirpation. 
Thus,  in  Professor  Billroth's  Klinik  out  of  94  cases  only  7  were  not  operated  on,  the 
remainder  in  many  cases  -undergoing  the  most  severe  operations.  As  might  be  ex- 
pected, this  has  increased  the  mortality  in  that  particular  Klinik,  but  at  the  same 
time  many  lives  have  been  prolonged  and  rendered  tolerable  which  would  otherwise 
have  terminated  miserably  within  a  short  period. 

What  all  must  hope  for,  then,  is  a  more  thorough  acquaintance  with  the  earliest 
manifestations  of  epithelioma  in  the  tongue,  and  a  fuller  knowledge  among  the  public 
of  the  gi-avity  of  the  condition  and  of  the  fatality  of  the  error  of  neglecting  any  sus- 
picious appearance  in  the  organ,  even  for  a  day.. 

Under  whichever  of  the  three  forms  mentioned  above  the  disease  makes  its 
first  appearance,  it  usually  soon  reverts  to  one  tolerably  characteristic  type  of  ulcer. 
This  is  usually  seated  more  on  one  side  of  the  tongue  than  the  other,  and  may  spread 
over  its  border  on  to  the  floor  of  the  mouth  ;  it  is  irregular  in  outline,  abrupt  at  the 
margin,  which  is  much  indurated  and  usually  nodular,  and  a  little  raised  and  even 
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everted.  The  surface  of  this  ulcer  is  usually  very  rugged,  lumpy  red  granulations 
alternating  with  small  whitish  shreds  of  broken-down  material.  Sometimes  the  tongue 
is  puckered  around  and  bound  down  by  firm  material  to  the  floor  of  the  mouth.  In 
advanced  cases  the  whole  of  the  tongue  may  be  in  great  part  destroyed,  with  more  or  less 
of  the  floor  of  the  mouth,  and  even  with  part  of  the  jaw.  Again,  the  starting  point 
of  the  growth  may  be  the  floor  of  the  mouth  or  under  surface  of  the  tongue,  the  organ, 
itself  being  only  secondarily  involved.  Here  the  glands  are  almost  certain  to  be  early 
infiltrated.  Finally,  there  are  cases  in  which  the  initial  lesion  appears  to  remain  sta- 
tionaiy  or  even  heal  up,  while  a  hard  round  knot  of  epithelioma  forms  in  the  sub- 
stance of  the  tongue,  where  it  may  attain  considerable  size  before  actually  breaking 
down  upon  the  surface.  If  this  mass  develop  at  the  side  of  the  organ  towards  the 
floor  of  the  mouth,  the  tongue  may  be  more  or  less  fixed  and  bound  down. 

The  only  condition  with  which  this  is  likely  to  be  confounded  is  that  produced 
by  the  breaking  down  of  gummatous  or  tubercular  deposits.  Gumma  of  the  tongvie, 
however,  is  usually  seated  more  towaixls  the  body  of  the  organ  than  in  the  border ; 
it  is  generally  present  for  a  considerable  time  in  the  form  of  a  smooth  elastic  lump, 
not  affecting  the  superficial  layers  of  the  organ,  and  wanting  the  rugged  hardness  of 
the  epitheliomatous  nodule ;  it  then  softens,  opens  on  the  surface,  and  leaves  a  ragged 
cavity,  at  the  bottom  of  which  is  a  quantity  of  greyish  slough.  This  cavity  is  not 
sm^rounded  by  induration  of  the  tissues  as  in  cancer,  and  its  borders  are  not  hard  and 
everted.  The  glands  along  the  margin  of  the  jaw  are  not  affected.  Finally,  a  week 
or  ten  days'  use  of  free  doses  of  iodide  of  potassium  will  reduce  it  in  size  as  a  rule, 
while  no  effect  will  be  produced  on  epithelioma. 

The  tubercular  ulcer  of  the  tongue  is  very  rare  as  compared  with  the  gummatous 
or  cancerous.  It  is,  as  a  rule,  seated  far  back  on  the  tongue,  is  often  multiple,  and 
is  mostly,  too,  associated  with  similar  ulcers  on  the  palate  or  fauces.  It  is  usually 
found  as  a  sharp-cut  cavity- covered  with  a  ci'eamy  white  curdy  deposit ;  it  has  a 
bright  red  margin  but  little  indurated  and  not  everted.  Finally  it  is,  as  met  with, 
mostly  associated  with  other  evidences  of  phthisis,  and  it  will  probably  improve  under 
the  use  of  cod-liver  oil  and  other  tonics,  with  the  application  of  Tr.  Iodine  to  the  ulcer. 

All  these  forms  of  cancerous  disease  give  lise  to  much  suffering.  They  interfere 
with  mastication,  and,  as  a  consequence,  patients  often  prefer  to  confine  themselves 
to  soft  foods  or  fluids  for  months,  rather  than  sufler  the  torture  of  chewing  and 
swallowing  solid  mattei's.  Again,  these  ulcers  give  rise  to  much  fcetor  and  discharge, 
interfering  greatly  with  the  patient's  comfort,  and  producing  gastric  and  pulmonary 
disturbance  in  many  cases.  And  not  only  do  they  complain  of  the  discharge  from 
the  ulcer,  but  also  in  many  cases  of  profuse  salivation,  necessitating  constant  spitting, 
which,  as  the  secretions  of  the  mouth  are  very  foul,  is  most  distressing.  But,  worse 
than  all  this,  many  unfortunate  patients  with  lingual  cancer  suffer  the  most  intoler- 
able pain.  This  is  not  invariably  the  case  where  the  disease  is  moderately  advanced, 
some  suffering  but  little  then.  But,  when  fully  developed,  few  escape  the  greatest 
torture.  This  is  usually  felt,  not  only  in  the  ulcer  itself  during  eating,  but  constantly 
at  other  times  in  the  ear,  occiput,  or  radiating  over  the  temporal  I'egion.  When  this 
pain  is  at  its  worst  everything  else  is  forgotten,  and  nothing  but  the  administration 
of  large  doses  of  morphia,  or  division  of  the  gustatory  nerve  (p.  618)  or  excision  of 
the  tongue,  has  any  control  over  it. 

Operations  on  the  Tongue. 

"VVe  have  now  to  consider  what  are  the  resources  of  svirgery  in  dealing  with  these 
diseases  described  above.  These  naturally  divide  themselves  into  operations  for  the 
removal  of  portions  of  the  organ,  and  palliative  measures  for  rendering  the  patient's 
condition  as  little  miserable  as  possible  where,  for  any  reason,  the  latter  are  not  under- 
taken. All  allusions  here  to  the  various  ways  of  treating  cancer  of  the  tongue  by 
caustics,  &c.,  is  purposely  avoided.  The  practice  cannot  be  too  urgently  deprecated. 
Only  too  often  the  surgeon  has  an  opportunity  of  seeing  the  fatal  mistakes  which  are 
still  made  in  thus  trifling  with  a  most  malignant  disease  by  superficial  applications  of 
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this  or  that.     And  that  moreover   at  a  time  when  the  patient  could  almost  certainly 
be  saved  the  risks  of  recurrence  by  timely  excision. 

The  operations  for  the  removal  of  portions  of  the  tongue,  which  are  of  com- 
paratively early  origin,  have  become  so  numerou.s,  and  are  so  variously  modified,  that 
even  a  brief  description  of  all  of  them  would  be  impossible  in  a  short  essay  like  the 
present.  I  shall  therefore  do  no  more  here  than  indicate  the  objects  of  the  most  impor- 
tant of  the  older  procedures  in  a  few  lines  devoted  to  each,  arranged  in  a  table,  and 
shall  then  endeavour  to  give  a  short  description  of  those  methods  of  dealing  with  cancer 
of  the  tongue  now  most  in  use. 

As  to  the  propriety  of  operating  at  all  for  the  removal  of  cancer  of  the  tongue 
there  can  hardly  be  any  doubt  at  the  present  day,  although  there  is  still  a  tendency 
in  the  minds  of  some  surgeons  to  regard  the  operation  with  little  favour.  The 
question  turns  upon  two  points. 

First,  is  it  possible  to  rid  a  patient  permanently  of  his  disease  who  once  has  cancer 
of  the  tongue  1-  This  question  is  answered  distinctly  in  the  affirmative,  as  regards  a 
certain  proportion  of  cases,  by  statistics  given  later  on  (p.  605).  But  it  may  be 
answered  with  aJmost  equal  certainty  from  the  natural  history  of  epithelioma.  Surely 
if  there  is  one  species  of  cancer  more  than  another  which  remains  for  a  time  a  purely 
local  affection,  it  is  this ;  and  if  there  is  a  position  in  the  body  in  which  it  can  be 
isolated  with  ease,  it  ought  to  be  the  tongue.  '  Why  then,'  it  is  urged,  '  does  recur- 
rence take  place  in  the  vast  majority  of  cases  operated  on?'  as  will  be  shown  presently. 
The  answer  is  that  hitherto  either  the  public  has  not  been  aware  of  the  immense  gravity 
of  even  the  smallest  trace  of  cancei-ous  disease  of  the  tongue,  or  the  general  diagnos- 
tic powei'S  of  our  profession  have  not  come  up  to  the  needs  of  the  case  in  the  early 
recognition  of  the  disease,  or  the  necessary  knowledge  that  nothing  but  free  and  early 
removal  of  the  part  affected  will  secure  a  patient  fi'om  recurrence  is  not  as  widely 
diffused  as  it  ought  to  be ;  finally,  there  is  a  popular  dread  of  removal  of  the  tongue, 
based  upon  the  belief  that  with  the  loss  of  part  or  the  whole  of  the  organ  patients  are 
bereft  of  the  power  of  speech.  That  this  is  an  unfounded  fear  has  been  already  shown 
(p.  554).  When  this  is  better  known  generally,  and  also  the  fact  that  when  epitheli- 
oma is  taken  early,  removal  of  half  the  tongue  will  suffice  to  secure  agairtst  its  return, 
we  may  hope  for  less  hesitation  in  seeking  early  relief. 

But  there  is  another  aspect  of  the  question  hardly  less  important  than  that  of  the 
complete  extirpation  of  the  cancerous  disease — namely,  that  even  supposing  in  any 
given  case  we  cannot  hope  to  secui'e  the  patient  from  recurrence,  the  disease  having 
been  allowed  to  go  too  far,  we  may  yet  by  free  excision  of  the  organ  give  very  gi-eat 
relief  for  the  rest  of  the  sufferer's  life,  even  if  we  should  not  prolong  it.  It  is  now 
a  well-known  experience  that  when  recui'rence  after  such  operations  does  take 
place,  it  is  very  rare  for  it  to  appear  in  any  part  of  the  stump  of  the  tongue  or 
mouth.  The  latter  remain  quite  fi'ee  from  the  disease  to  the  end  in  a  large  majority 
of  cases,  while  the  glands  of  the  neck  or  the  internal  organs  become  the  seat  of  the 
finally  fatal  recurrence.  Bemoval,  then,  of  the  tongue  with  the  original  disease  frees 
the  patient  for  the  rest  of  his  life  from  the  unspeakable  distress  due  to  the  presence 
in  the  mouth  of  a  most  painful  and  disgusting  ulcer,  and  the  dangers  of  ha^mori'hage 
and  septic  infection  always  impending.  This  advantage  of  excision  is  felt  so  strongly 
by  most  surgeons  who  have  had  any  large  experience  of  cancer  of  the  tongue  that, 
even  if  the  operation  were  never  to  give  immunity  from  recurrence  or  even  to 
prolong  life,  they  would  still  advise  its  performance,  knowing  the  comfort  thus 
secured  to  the  patient  for  the  rest  of  his  days. 

All  this,  then,  points  in  the  same  direction — namely,  that  the  closest  study  of  all 
morbid  conditions  of  the  tongue  is  called  for,  and  especially  those  which  appear  to 
eventuate  in  epithelioma ;  and  furthei-,  that  all  delay  in  dealing  with  the  latter  is 
fraught  with  danger,  fi'ee  removal  being  called  for  as  early  as  may  be,  in  ordei-  that 
all  possibility  of  recurrence  may  be  excluded,  and  that  those  very  extensive  excisions 
presently  to  be  described,  which  ai'e  dangerous  in  many  ways,  may  not  be  necessary. 

Wide-reaching  and  elaborate  operations  ai-e  no  doubt  called  for  at  present,  and 
have  done  very  good  service  hitherto,  but  the  hope  of  the  future  lies  quite  as  much 
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in  improved  and  more  generally  diffused  powers  of  diagnosis  of  commencing  cancer 
of  the  tongue  as  in  the  further  development  of  these. 

What  the  difficulties  and  dangers  of  operations  for  the  removal  of  the  whole  or 
part  of  the  tongue  are,  whether  for  cancer  or  benign  groVths,  cannot  be  better 
illustrated  than  by  a  table  showing  their  history  and  development  very  brieflj^  It 
may  be  mentioned,  however,  that  this  table  applies  almost  exclusively  to  measures 
undertaken  for  the  extirpation  of  cancer  of  the  organ,  the  latter  requiring  excision 
operations  very  rarely  for  other  diseases.  In  compiling  this  I  have  availed  mj'^self 
largely  of  Just's  ^  and  Woelfler's  ^  very  valuable  essays.  Minor  modifications  of  the 
chief  methods  are  not  noticed  here  ;  and  yet  the  list  is  a  long  one,  showing  by  the  very 
number  of  the  operations  it  contains  that  no  one  in  particular  has  hitherto  proved 
altogether  satisfactory. 

They  may  be  divided  into  two  groups — 1.  The  earliest  irregular  procedui-es. 
2.  The  definitely  designed  operations — as  follows  : — 


1.  Pimpernelle,  died 

2.  Marcbetti 

3.  Valens  Hoffiuann 

4.  Ruysch . 

5.  Memoiiista     . 

6.  Heister 

7.  Buxdorf 

8.  Guthrie 


9.  Louis 


10.  lutjlis 


Eaeliesx  Iri;egtjlae  Operations. 

1658.     Was  probably  the  first  to  excise  the  tongue  with  success. 
1664.     Extirpated  a  cancer  of  the  tongue  by  actual  cautery :  pro- 
bably tlie  first  recorded  extirpation  for  this  disease. 
IGd'J.     Removed  a  tongue  affected  with  macroglossia. 

h  1737.     Excised  with  a  knife  and  cauterised  with  a  hot  iron. 

1743.     Gave  the  first  methodical  description  of  operative  treatment 

of  cancer  of  the  tongue. 
1754.     Excised  a  true  cancer  of  the  tongue  with  the  Imife. 
1756.     Was  probably  the  fii'st  English  surgeon  to  excise  a  cancer  of 

the  tongue,  using  the  knife  followed  by  cauterisation  of  the 

cut  surface. 
1759.     Ligatured  a  '  fungus  '  of  the  organ,  and  later  (1774)  spoke  at 

length  and  clearly  in  favour  of  total  excision  for  cancer. 

Definitely  designed  Operations. 
lj{ffcif,ure. 
1803.     Introduced  ligature  of  the  tongue  from  the  mouth  for  cancer, 


the  cords  being  drawn  with  needles  thriuigh  the  tongue 
and  round  the  tumour. 

11.  Major    .         .         .  1827.     Split  the  organ   down  centre  to  apply  the  ligature  to  the 

diseased  half  from  the  mouth. 

12.  Cloquet  .         .  1827.     Also  split  the  organ,  but  introduced  the  ligature  by  a  supra- 

hyoid incision,  and  strangled  the  diseased  half. 

Wedffed-shaped  Excision. 

13.  C.  J.  Langenbeck  .  1819.     Introduced  wedge-shaped  excision  of  diseased  part  of  tongue, 

with  careful  suture  of  the  resulting  flaps. 

Preliinincay  Liyature.  of  the  Lingual  Artery. 


14.  Mirault 


15.  Chassaignac 


16.  Middledorpf 

17.  Nunneley 

18.  Girouard 


19.  Jaeger  . 

20.  Maisonneuve 

21.  Collis    . 


1833.  Introduced  preliminary  ligature  of  the  lingual  artery  to  give 
a  clear  bloodless  field  for  extensive  excisions.  He  was 
followed  by  lioux,  and  later  by  Roser. 

Ecrasement. 

1854.  Introduced  the  ecraseur,  employing  Cloquet's  supra-hyoid 
method,  and  defining  it  more  exactly,  i.e.  using  puncture 
in  above  spot  instead  of  incision. 

1854.     Introduced  the  galvanic  ecraseur. 

1866.  Introduced   the   supra-hyoid  use  of  the   Ecraseur   into   this 

country,  adopting  Ohassaignac's  modification. 

1857.  Employed  circum-puncture  with  rods  of  caustic. 

Division  of  the   CheeJcs. 

1831.     Was  the  first  to  divide  the  cheek  for  free  access  to  tongue. 

1858.  Divided  both   cheeks   from   angle   of  mouth   for   the  same 

purpose. 

1867,  Re-introduced  Jaeger's  operation,  using  the  6craseur. 


^  Schmidt's  Jah7-b.,  1860,  p.  245. 

*  Archiof.  Jdin.  Chir.  v.  Langenbeck,  1880,  Bd.  xxvi.  p.  314. 
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Division  of  the  Lotver  Jaw. 

22.  Roux,  died     .         .  1836.     "Was  the  first  to  divide  the  lower  jaw  aud  Up  in  mid-line,  in 

order  to  gain  free  access  to  the  floor  of  the  mouth  and 
tongue. 

23.  Sedillot  .         .  1844.     Improved  this  method  hy  dividing  the  hone  by  a  serrated  cut. 

24.  Syme     .         .         .  1857.     Divided  the  jaw  in  mid-line,  and  excised  with  the  knife. 

25.  Billroth  .         .  1862.     Divided  the  jaw  and  soft  parts  at  the  side  in  two  places,  and 

turned  down  the  flap  of  skin  and  bone  so  formed,  replacing 
and  wiring  the  bone  afterwards  {'  osteoplastic  operation  '). 

26.  B.  V.  Langenbeck  .  1875.     Divided   the  jaw  and  soft   parts  opposite    the   first   molar 

tooth  on  one  side,  in  order  to  gain  access  to  side  of  the 
mouth  for  removal  of  the  tongue,  glands,  and  part  of  the 
palatal  arch  and  tonsil. 

Infra-maxillary  Operations. 

27.  Regnoli     .         .         1838.     Opened  the  floor  of  the  mouth  from  below  by  an  incision 

from  middle  of  hyoid  bone  to  chin,  ending  in  another 
semilunar  incision  along  the  border  of  the  ja.w.  The  tongue, 
being  drawn  downwards  and  forwards  through  the  opening 
thus  formed,  was  excised. 

28.  Czerny      .         .         1870.     Modified  this  procedure  considerably,  forming  lateral  flaps. 

29.  Billroth     .         .     1871-6.     Modified  it  still  further,  extending  both  ends  of  the  curved 

incision  much  further  backwards,  and  omitting  the  incision 
in  mid-line. 

30.  Kocher      .         .         1880.     Introduced  a  method  of  opening  the  mouth  from  behind  and 

below  the  angle  of  the  jaw  to  reach  the  base  of  the  tongue, 
and  I'emove  it  with  all  the  lymphatic  glands  there  situated. 

Fi'om  the  above  short  review  we  see  that  the  first  aim  of  the  earliest  operators 
was  the  avoidance  of  haemorrhage  in  deal  ing  with  the  tongue ;  haemorrhage  which , 
from  its  position,  would  be  both  difficult  to  conti-ol  and  particularly  dangerous  on 
account  of  the  proximity  of  the  air-passages  ;  hence  the  use  of  the  actual  cautery  (2), 
the  strangulating  ligature  (8,  9,  10,  11),  the  preliminary  ligation  of  the  lingual 
artery  (14),  the  ecraseur  simple  or  galvanic  (15,  16,  18). 

When  this  danger  had  been  more  or  less  met,  the  more  radical  extirpation  of  the 
disease  claimed  attention,  it  having  been  found  that  recurrence  beyond  the  root  of 
the  organ  was  frequent.  Freer  access  to  the  deeper  parts  of  the  mouth  was  therefore 
sought  either  by  splitting  the  cheek  (19)  or  cheeks  (20),  or  division  of  the  jaw  at  one 
spot  or  other  (21,  22,  23, 24, 25, 26),  or  by  various  sub-mental  or  sub-maxillary  incisions. 

Then  when  this  requirement  had  been  fulfilled  and  access  to  all  parts  of  the  root 
of  the  organ  and  mouth  had  been  provided  for,  and  the  number  of  operations  in- 
creased, the  attention  of  surgeons  became  urgently  drawn  towards  the  necessity  of 
guarding  against  the  risk  of  septic  infection  which  was  found  to  be  very  frequent 
after  these  free  operations.  This  was  observed  to  take  place  either  in  the  ordinary 
way  from  the  wounded  surfaces,  or  by  the  reception  into  the  lungs  of  the  products  of 
putridity  in  the  mouth  during  the  separation  of  sloughs.  To  guard  against  these 
dangers,  various  modes  of  effectually  draining  and  disinfecting  the  mouth  were 
designed.  And  then  access  of  pure  air  to  the  lungs  was  provided  for  by  means  of  a 
prehminary  tracheotomy  opening,  not  to  be  closed  imtil  the  wouiid  was  cleanly 
granulating,  the  mouth  and  nose  being  closed  in  the  meantime.  This  prophylactic 
tracheotomy  had  already  been  introduced  by  Trendelenbm^g  to  obviate  the  risks  of 
hsemorrhage  into  the  larynx  during  the  operation,  but  the  idea  of  utilising  the 
opening  for  breathing  during  this  healing  process,  and  thus  increasing  the  facilities 
for  antiseptic  treatment  of  these  cases,  occurred  appai'ently  to  the  author  and 
Professor  Kocher  of  Bern  simultaneously,  and  were  put  to  a  practical  test  by  both 
at  the  same  period  according  to  the  latter  writer.^ 

Finally  the  question  of  removing  with  the  tongue  all  the  lymphatic  glands  in 
and  about  the  sub-lingual  and  sub-maxillary  space,  whether  diseased  or  not,  as  a 
precaution  against  recurrence,  has  been  raised  lately,  and  an  operation  (30)  designed 
to  that  end. 

Of  these  various  procedures  it  maj^  be  said  genei-ally  that  strangulation  of  the 

1  Deutsch.  Zeitschr.f.  Bin.  Chir.  Bd.  xiii.  1880,  p.  147. 
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Ftg.  135. — Chain  Ecraseur. 


Fig.  136. — Ecraseur 
for  single  wire  or 
twisted  wii'e  cord 


whole  or  part  of  the  tongue  by  ligature  is  now  abandoned  almost  entii-ely.  The 
immunity  from  hasmorrhage  which  it  gave  was  more  than  counterbalanced  by  the 
tedionsness  of  the  separation  of  the  part,  the  distress  to  the  patient  meanwhile,  and 
the  great  danger  of  sepsis 
during  the  sloughing  pro- 
cess. The  galvanic  ecra- 
seur, too,  although  still  used 
by  some,  is  less  and  less 
employed  in  this  country, 
and  especially  in  London, 
by  those  who  have  much 
experience  of  operations  on 
the  tongue.  It  is  found 
iiot  to  give  immunity  from 
hjemorrhage,  to  leave  a 
more  foetid  sloughing  sur- 
face than  any  other  opera- 
tion, and  thus  to  increase 
the  danger  of  sepsis,  while 
it  is  troublesome  and  un- 
certain in  use. 

By  far  the  largest  num- 
ber of  extirpations  of  the 
tongue  of  any  magnitude 
are  now  performed  either 
with  the  knife,  scissors, 
or  simple  ecraseur,  either 
chain  (fig.  135),  single  wire, 
or  twisted  wire  cord  (fig. 
136).  And  the  results  have 
improved,  though  probably 
not  altogether  owing  to 
the  less  frequent  use  of 
the  galvanic  ecraseur.  At 
University  College  Hospital 
there  would  appear,  how- 
ever, to  be  some  relation 
between  the  abandoning  of 
this  last  instrument  and  the 
improvement.  Thus  from 
our  tables  I  learn  that  of 
16  cases  operated  on  by  the 
galvanic  ecraseur  8  died ; 
while  out  of  17,  where  the 
wire  ecraseur  was  used, 
only  2  were  lost. 

Any  of  these  instru- 
ments may  be  applied  to  the 
tongue  in  numerous  ways. 
But  to  describe  all  these 
would  lead  us  too  far,  and 
only  the  most  usual  methods 
will  now  be  mentioned. 

They  divide  themselves  naturally  into  three  groups :  firstly,  operations  from  the 
mouth,  with  or  without  division  of  the  cheek  or  cheeks  ]  secondly,  through  openings 
made  by  section  of  the  lip  and  jaw ;  and,  thirdly,  through  openings  made  by 
incisions  beneath  the  jaw  without  division'  of  the  latter. 
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1.  Excisions  from  the  onoitth. — For  macroglossia,  nrevus,  papillomata,  oi^  other 
benign  growths,  usually  affecting  the  anterior  part  of  the  tongue,  removal  can 
usually  be  accomplished  through  the  mouth.  The  part  to  be  taken  away  can  be 
included  in  a  single  loop  of  an  ecraseur  and  so  divided  very  slowly;  or,  two  chains 
or  wires  having  been  passed  through  the  middle  line  from  below  upwards,  the  organ 
may  be  severed  in  two  planes.  Or,  again,  the  knife  or  scissors  may  be  employed 
either  to  sweep  it  off  in  one  or  more  cuts,  or,  what  is  better,  to  remove  it  by  two 
converging  incisions  (C.  F,  Langenbeck  I.e.)  meeting  in  the  middle  line  of  the  tongue, 
the  resulting  lateral  flaps  being  brought  together  and  stitched  so  as  to  form  a  pointed 
stump.  In  a  case  in  which  I  assisted  in  removing  a  tongue  recently  by  this  method 
the  resulting  stump  was  most  shapely,  being  well  pointed  and  not  too  thick.  This 
cut  may  be  combined,  in  the  case  of  very  thick  tongues,  with  two  horizontal  incisions, 
meeting  in  the  same  point  (Boyer), 

If  the  disease  reach  further  back,  the  mucous  membrane  of  the  anterior  attach- 
ments of  the  tongue,  and  the  genio-hyoglossi  muscles  may  be  divided  with  a  scissors 
at  their  insertion  into  the  jaw  (Paget) ;  the  organ  thus  freed  may  be  drawn  upwards 
and  forwards  out  of  the  mouth  to  a  considerable  distance,  and  then  dealt  with,  as  just 
described,  at  a  point  much  further  back,  the  tongue  being  transfixed  with  a  stout  needle 
-p      ^y^,  if  necessary  to  keep  the  ecraseur 

from  slipping  forwards.  In 
this  case,  if  only  one  half 
of  the  organ  be  but  slightly 
diseased,  it  may  in  addition  be 
split  down  its  centre,  and  the 
side  alone  be  taken  away — an 
operation  performed  as  early 
as  1827  by  Major  and  Cloquet ' 
using  the  ligature.  This  latter 
method  of  splitting  the  tongue 
into  two  halves  has  lately 
been  revived  and  extensively 
practised  by  various  surgeons. 
Again  a  method  of  exci- 
sion has  lately  been  advocated 
by  Mr.  W.  Whitehead  of  Man- 
chester 2  which  offers  several 
advantages  as  far  as  it  goes. 
It  consists  simply  in  excising 
the  tongue  from  the  mouth  at 
its  root  with  a  curved  scissors, 
snip  by  snip,  commencing  at 
the  anterior  attachments  of 
the  organ,  while  the  latter  is 
drawn  forwards  and  upwards 
oiit  of  the  mouth,  the  insertion  of  the  palatal  folds  being  also  snipped  through  in 
turn.  The  chief  advantage  of  this  method  lies  in  the  f^ct  that  there  appears  to  be 
but  little  tendency  to  bleeding  from  the  vessels  thus  cut  slowly  with  the  scissors. 
It  frequently  happens  that  no  vessel  requires  to  be  tied  from  beginning  to  end  of 
the  operation.  It  has  of  course  the  disadvantage  that  it  is  not  directed  against  the 
glands  which  are  so  frequently  the  seat  of  infiltration. 

The  scissors  have  also  been  in  use  in  the  same  way  for  some  years  past  elsewhere, 
and  notably  in  Professor  Billroth's  Klinik,  with  very  good  results.  But  this  operator 
generally  takes  the  extra  precaution  of  extirpating  all  the  glands  at  the  angle  of  the 
jaw  by  an  incision  at  the  side  of  the  neck,  sometimes  also  ligaturing  the  lingual 
artery  besides. 

^  ArcMv.  gen.  de  Medecine,  tome  xiv.  l'*'  serie,  1827. 
^   Trans.  Internaf.  Med.  Cong.  3881,  vol.  ii.  p.  460. 


a,  incision  through  cheek  for  removal  of  the  tongue  by  Jaeger's  method 
6,  incision  for  removal  at  the  base  of  the  tongue  by  ICocher's  method. 
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But  the  belief  that  even  this  measure  of  cutting  the  anterior  attachments  of  the 
tongue  does  not  afford  sufficient  access  to  its  deepest  parts,  has  led  many  surgeons  to 
enlarge  the  oral  opening  by  incision  of  the  cheek  backwards  from  the  angle  of  the 
lips.  This  was  first  done  by  Jaeger  '  in  1837  on  one  side,  and  later  by  Maisonneuve 
in  1858  on  both.  Jaeger's  operation  was  revived  a  few  years  ago  by  CoUis  of 
Dublin  2  and  is  still  employed  by  some.  Professor  Stokes  of  that  city  being  a  Avarm 
advocate  of  this  method  slightly  modified. ^  The  incision  in  this  case  should  be  a 
ciu'ved  one  running  from  the  last  molar  tooth  downwards  and  forwards  to  terminate 
in  the  angle  of  the  mouth  (fig.  137  a).  It  no  doubt  gives  very  free  access  to  the 
tono-ue,  but  it  is  fairly  open  to  question  whether,  with  disease  so  far  advanced  as  to 
warrant  such  a  severe  measure,  some  of  the  operations  mentioned  below  will  not  be 
preferable  as  giving  more  room  on  the  floor  of  the  mouth  for  wider  excision  of  the 
part  with  the  sub-maxillary  and  sub-lingual  lymphatic  glands  then  usually  infiltrated. 
This  has  been  felt  by  many  surgeons,  and  they  have  resorted  to  other  measures 
included  in  our  second  group. 

2.  Excisions  after  section  of  the  lip  and  jaw. — Thus  Roux  in  1836  and  Sedillot  in 
1844  divided  the  lower  lip  and  symphysis  menti  in  the  middle  line,  and,  separating 
the    two    halves    of  the  jaw,  -.^ 

removed  the  tongue  freely 
(fig.  138  h).  This  operation 
was  introduced  into  this 
country  by  Syme^  in  1857, 
and  modified  by  him.  In  his 
first  operation,  beside  section 
of  the  jaw,  he  divided  the  at- 
tachments of  all  the  muscles 
running  to  the  symphysis, 
whereby  the  larynx  lost  much 
of  its  support,  and  the  patient 
became  unable  to  keep  it  out 
of  the  way  of  the  discharges 
trickling  backwards  from  the 
floor  of  the  mouth.  In  his 
second  method  the  geniohyo- 
glossi  and  hyoglossi  alone 
were  divided  anteriorly,  the 
genio-hyoidei  remaining.  He 
believed  that  in  this  way  more 
power  was  left  to  the  patient 
to  raise  his  larynx  and  keep  it 
out  of  the  way  of  the  putrid 
matters  passing  backwards 
which  had  been  the  cause  of 
death,  as  he  believed,  of  three 
out  of  his  four  cases.  The  operation,  though  a  comparatively  easy  one,  is  very 
severe,  and  can  only  be  necessary  where  the  floor  of  the  mouth  anteriorly 
(with  or  without  the  bone)  is  engaged  in  the  disease.  The  soft  parts  are 
divided  in  the  middle  line  from  the  border  of  the  lower  lip  to  the  hyoid  bone, 
and  then  the  jaw,  first  drilled  through  from  before  backwards  on  either  side  of 
the  symphysis,  is  sawn  through  vertically  either  in  a  straight  or  slightly  serrated 
line  (Sedillot),  so  that  in  the  latter  case  they  may  interlock  to  a  certain  extent 
when  brought  together  again.  The  insertions  of  the  genio-glossi  muscles  being 
now  divided  with  scissors,  as  well  as  the  mucous  membrane  along  the  ramus  of 
the  jaw,  the  whole  tongue  is  drawn  well  upwards  and  forwards  and  removed  either 
by  one  sweep  of  a  knife  at  its  base  or  half  at  a  time,  which  is  better,  giving  but  one 


incisiou  for  removal  of  tlie  tongue  after  section  of  the  jaw  in  mid-line 
by  Roux,  Sedillot,  or  S3'n]e's  methods  ;  6,  incision  for  removal  of  tongue 
after  section  of  jaw  opposite  the  first  molar  tooth  by  von  Laugeu- 
beck's  method. 


1  Be  Extirpaiimie  Linf/uce.     Erlangen,  1831,  p.  9. 
^  Bub.  Quart.  Journ.  1867,  vol.xliii.  p.  1. 


3   Trans.  Clin.  Soc.  1881,  p.  188. 
■*  Lancet,  1857  and  1858. 
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lingual  artery  to  deal  with  for  the  moment,  or  by  the  ecraseur  preceded  or  not  by 
splitting  the  organ  down  its  centre.  The  greatest  immediate  danger  here  is  haemor- 
rhage with  consequent  suffocation.  This,  however,  can  be  controlled  with  comparative 
ease  in  the  wide  gap  provided  by  the  division  of  the  bone,  and  the  vessel  secured  in  the 
usual  way  with  a  ligature.  If  there  be  any  difficulty  in  seizing  it,  the  fingers  should 
be  passed  down  the  pharynx  by  the  side  of  the  epiglottis,  and  the  root  of  the  tongue 
hooked  by  it  well  forwards  and  outwards  against  the  angle  of  the  jaw,  Avhen  the 
vessel  will  be  compressed  until  its  orifice  is  seen  and  secured.  This  manoeuvre,  which 
I  believe  originated  with  my  colleague  Mr.  Heath,  is  simple  and  effectual  in  such 
cases  and  gets  over  a  great  difficulty.  In  two  cases  in  which  I  operated  by  Sedil  lot's 
or  Syme's  method  myself,  I  found  division  of  half  the  base  of  the  tongue  at  a  time 
remove  all  the  difficulty  of  securing  the  lingual  ai'tery,  which  was  found  on  the  cut 
face  of  the  half  stump  as  easily  as  could  be  wished,  the  organ  being  held  forwai'd  by 
the  uncut  portion.  When  the  latter  was  then  divided,  the  finger  in  the  pharynx, 
pulling  the  root  forwards  as  above,  brought  the  second  vessel  well  within  reach. 
The  only  real  difficulty  arises  when  both  vessels  are  allowed  to  spout  at  the  same 
time,  each  thus  obscuring  the  other.  After  the  tongue  has  been  removed  the  two  ends 
of  the  jaw  are  wired  together  by  means  of  the  holes  previously  drilled,  and  then  the 
soft  parts  are  brought  together  as  for  hare-lip,  the  lower  angle  alone  being  kept  open 
by  a  drain  tube. 

Syme's  operation  being  deemed  defective  in  some  particulars,  especially  in  not 
giving  a  clear  view  of  the  deeper  lateral  parts  of  the  root  of  the  tongue,  another 
mode  of  dividing  the  jaw  was  devised  and  practised  by  Billroth  in  1867  ;  but  it 
offers  few  advantages  which  simpler  operations  do  not  possess,  to  counterbalance  its 
severity.  It  consists  in  dividing  the  soft  parts  of  the  lip  and  face  and  the  jaw  at  the 
side  in  two  places  by  vertical  incisions,  and  turning  down  the  flap  thus  made,  so  as 
to  gain  access  to  the  side  of  the  mouth.  The  lingual  artery  glands  and  the  tongue 
itself  are  thus  easily  reached ;  when  these  have  been  dealt  with,  the  flap  containing  the 
side  of  the  jaw  is  replaced  and  secured  by  wire  sutures  in  the  iisual  way.  But  the 
disadvantages  of  this  very  severe  operation  led  Billroth  to  abandon  it,  and  I  do  not 
think  that  it  was  practised  to  any  extent  by  other  surgeons.  In  1875  von  Langen- 
beck,  on  the  other  hand,  divided  the  soft  parts  and  jaw  from  opposite  the  first  molar 
tooth  downwards  and  forwards  to  the  hyoid  bone  (fig.  138  h),  and  thus  reached  the 
most  important  aspect  of  the  diseased  region.  On  the  removal  of  the  latter,  the 
bone  was  wired  as  in  Syme's  o^Deration,  and  the  soft  parts  united  with  sutures,  provi- 
sion being  made  for  drainage.  This  procedure  has  not  yet  found  much  favour  in  this 
country,  though  I  have  heard  of  it  being  used  lately.  Nor  does  it  appear  to  be 
employed  extensively  abroad.  It  would,  however,  be  suitable  in  certain  severe  cases 
in  which  the  disease  lay  far  back  and  close  to  the  floor  of  the  mouth  or  jaw  itself. 

3.  Excisions  through  ojjenings  beloia  the  jaio. — This  leads  us  to  the  consideration 
of  our  third  group  of  operations,  including  those  by  which  the  tongue  and  floor  of  the 
mouth  are  reached  by  incisions  below  the  jaw.  The  first  to  plan  an  operation  of  this 
kind  was  Regnoli  in  1838.^  He  commenced  by  making  a  curved  incision  under  the 
border  of  the  chin  for  about  3  inches,  and  another  from  the  middle  of  this  to  the  body 
of  the  hyoid  bone  (fig.  139).  Through  these  the  floor  of  the  mouth  was  opened  wp  and 
all  the  anterior  attachments  of  the  tongue  were  divided,  the  latter  being  then  di-awn 
well  forwards  and  downwards  through  the  wound,  and  removed  with  the  knife.  But 
it  was  found  that  Begnoli's  method  gave  really  but  very  limited  access  to  the  most 
important  part  of  the  mouth,  in  cases  of  cancer — namely,  the  base  and  lateral  aspect 
of  the  tongue  where  the  infiltration  spreads.  It  was  suitable,  no  doubt,  for  the 
removal  of  large  non-malignant  growths  reaching  far  back,  as  in  Begnoli's  case,  which 
was  that  of  a  girl  of  15  years,  whose  tongue  was  the  seat  of  what  he  described  as 
as  a  large  '  tubercular '  mass.  Whatever  this  was,  it  most  probably  was  not 
cancerous,  in  view  of  the  age  of  the  patient  and  the  description  of  the  tumour,  and 
consequently  the  control  of  the  base  of  the  organ  was  of  less  importance,  except  as  far 
as  the  vessels   were  concerned.     This  first  sub-mental  operation  was  then  improved 

1  Schmidt's  Jahrhuch,  1839,  Bd.  xxiv.  No.  2. 
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upon  by  another,  devised  by  Czerny  with  the  aim  of  better  reaching  the  side  and  root 
of  the  tongue.  This  consisted  in  opening  the  mouth  from  the  side,  a  large  triangular 
flap  of  the  soft  parts  being  formed  with  its  base  along  the  ramus  of  the  jaw,  and  its 
apex  at  the  hyoid  bone.  This  flap  was  turned  upwards  on  the  cheek,  and  then,  after 
preliminary  ligature  of  the  lingual  artery,  the  tongue  and  all  the  glands  in  and  about 
the  digastric  space  were  extirpated,  after  which  the  triangle  of  skin  and  soft  parts  re- 
placed and  sutured,  due  provision  being  made  for  drainage  of  the  cavity  of  the  mouth. 

Billroth  again  modified  Regnoli's  operation  by  omitting  the  vertical  cut,  but 
prolonging  the  curved  sub-mental  incision  much  further  backwards  on  both  sides,  so 
as  to  be  able  to  ligature  one  or  both  lingual  arteries  before  extirpating  the  tongue  and 
its  neighbouring  lymphatic  glands. 

Finally,  an  infra-maxillary  operation  has  lately  been  devLsed  and  practised  by 
Kocher,^  which  appears  to  pi'omise  considerable  advantages  beyond  the  last  two,  and 
has  hitherto  given  very  good  results.  This  consists  in  making  an  incision,  com- 
mencing a  little  below  the  tip  of  the  ear,  down  the  anterior  border  of  the  sterno- 
mastoid  muscle  as  low  as  the  hyoid  bone,  then  forwards  to  the  body  of  the  latter, 
and  so  upwards  along  the  anterior  belly  ,-, 

of  the  digastric  muscle(fig.  1 37  h,  p.  600). 
The  resulting  flap  is  turned  up  upon  the 
cheek,  and  the  lingual  artery  ligatured 
before  it  passes  under  the  hyoglossus 
muscle.  Then,  commencing  from  behind, 
the  glands  and  all  the  structures  at  the 
postero-inferior  aspect  of  the  tongue  are 
removed,  together  with  the  latter,  the 
opposite  lingual  artery,  if  necessary, 
being  tied  first  from  a  separate  incision. 
All  this  is  performed  under  the  anti- 
septic spray,  and  the  large  wound  is 
filled  either  with  Listerian  gauze,  or  a 
sponge  wrung  out  of  carbolic  acid  solu- 
tion, and  left  to  granulate  up  without 
being  stitched,  the  secretions,  in  the 
meantime,  escaping  into  a  loose  ex- 
ternal antiseptic  dressing.  This  opera- 
tion is  only  possible  after  a  preliminary 
tracheotomy  proposed  by  Trendelenburg 
several  years  ago  for  such  cases,  but 
first  practised  by  von  Langenbeck. 
This  is  the  first  step  in  the  procedure, 
after  which  the  pharynx  is  carefully  stufied  with  a  sponge  wrung  out  of  carbolic 
solution  and  held  by  a  string.  All  fear  of  choking  from  blood  being  now  over, 
the  formation  of  the  flap  and  excision  are  undertaken  carefully  and  deliberately, 
chloroform  being  administered  by  the  tracheal  opening.  Moreover,  the  patient  is 
compelled  to  breathe  solely  by  the  latter,  until  the  excision  wound  is  healing  well  and 
cleanly.  This  last  precaution  was  advocated  and  put  in  practice,  as  Kocher  says, 
independently  by  him  and  the  writer  at  the  same  time.  And,  from  the  experience 
I  have  had  of  it  in  several  cases,  I  can  speak  very  favoui-ably  of  it,  the  patient 
breathing  pure  air  all  the  time  the  wound  is  healing.  But  of  the  preliminary 
tracheotomy  in  any  extensive  operation  on  the  tongue,  I  would  venture  to  speak  still 
more  highly.  Having  been,  I  believe,  the  first  to  adopt  the  practice  in  this  country, 
I  have  watched  it  with  special  interest,  and  am  satisfied,  after  the  experience  of  several 
cases  in  which  I  have  adopted  it,  that  the  measure  will  take  its  place  in  surgery  for 
certain  cases.  The  comfort  of  operating  when  there  is  no  risk  of  the  patient  being 
suffocated  by  his  own  blood,  and  when  the  state  of  the  suspected  tissues  can  be 
examined  consequently  without  hurry,  and  any  vessels  easily  controlled,  can  only  be 

^  Deutsch.  Zeitsch.  f.  Chir.  Bd.  xiii.,  1880,  p.  147. 
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appreciated  by  those  who  have  operated  by  both  methods — i.e.  with  and  without 
tracheotomy.  The  latter  operation  is  comjmratively  easy  wlien  the  patient  is 
breathing  quietly  under  chloroform,  and  does  not  itself,  when  thus  done,  materially 
add  to  the  patient's  danger.  It  will  allow,  too,  of  the  wound  being  treated  antiseptic- 
ally  from  beginning  to  end,  if  we  follow  Kocher's  method. 

Choice  of  02)erations. — Among  all  the  operations  above  enumerated  the  surgeon 
has  a  large  choice  for  any  particular  case.  And  yet,  as  a  rule,  each  appears  to  have  a 
special  liking  for  some  one  method  as  his  routine  practice.  And  here  we  find  the 
greatest  variety  of  likes  and  dislikes,  one  author  advocating  this  measure  and  depre- 
cating that  as  fervently  and  honestly  as  another  will  take  the  very  opposite  view. 
But,  if  we  read  the  bulk  of  the  most  recent  literature  of  the  subject,  we  cannot  help 
feeling  that  the  origin  of  this  diversity  of  choice  lies  probably  in  the  different  concep- 
tions of  the  aims  of  the  operation  which  exist  in  the  minds  of  surgeons.  Many  appear 
to  deal  with  epithelioma  of  the  tongue  as  though  to  remove  the  purely  local  condition 
with  immediate  safety  to  the  patient  were  their  only  object.  Either  this,  or  they  are 
hopeless  of  doing  more.  Others,  viewing  the  matter  in  the  light  of  the  experience 
that  all  ordinary  operations  upon  the  tongue  alone  for  this  disease  are  followed  by 
almost  inevitable  recurrence  in  the  neck  (if  the  affection  be  anything  more  than  just 
commencing),  go  a  step  further,  and,  while  admitting  that  even  to  remove  the  local 
disease  alone  is  most  desirable,  contend  that,  while  there  is  any  hope  of  freeing  the 
patient  from  all  danger  of  future  recurrence,  our  operations  should  aim  at  this,  even 
though  they  be  mucli  more  extensive,  and  involve  considerable  immediate  risk  to 
life.  Now,  if  the  first  object  alone  be  had  in  view,  many  of  the  operations  upon  the 
tongue  itself  from  the  mouth  will  be  quite  adequate ;  the  local  cancerous  disease  will 
be  removed  with  but  little  risk  on  the  whole,  and  will  not  recur,  in  the  moiith  at  cell 
events,  except  in  rare  instances.  But  it  will  recur  in  the  lymphatic  glands  in  an 
enormous  proportion  of  cases.  This  last  is  no  loose  statement,  but  appears  from  an 
examination  of  a  very  large  mass  of  recorded  facts  as  well  as  from  the  observation  of 
a  considerable  number  of  cases  opei^ated  on  by  my  colleagues  and  myself  at  Univer- 
sity College  Hospital.  This  being  so  (as  we  shall  see  presently  from  an  examination 
of  the  statistics  of  the  operation),  surely  we  are  justified  in  undertaking  very  exten- 
sive opei-ations  on  the  tongue  and  its  suri'oundings,  and  in  running  considerable  risk 
in  the  hope  not  only  of  removing  what  is  palpably  diseased,  but  also  those  tissues 
around,  of  which  we  know  that  in  ninety-nine  cases  out  of  a  hundred,  if  they  are  left, 
they  will  develop  the  disease  later  on.  That  the  whole  tongue  should  be  removed 
except  in  cases  whei'e  thei-e  is  but  a  small  nodule  clearly  localised  in  one  border  of  the 
organ,  is  quite  decided.  The  risk  of  leaving  a  little  disease  behind  in  the  remaining 
half  is  too  great  to  justify  such  conservatism.  And  the  results  to  the  patient  as 
regards  eating  and  speaking  are  as  good,  if  not  better,  after  total  extirpation,  as  after 
removal  of  one  half.  It  has  been  noticed  that  the  scar  down  the  centre  of  the  mouth, 
where  half  is  left  behind,  often  interferes  matei'ially  with  the  movements  of  the  latter. 
Still  with  disease  of  small  extent,  limited  to  the  border  of  the  organ  as  far  as  the 
fear  of  recurrence  is  concerned,  we  need  not  go  far  beyond  the  middle  line ;  for  the 
track  of  the  lymphatics  is  for  the  most  part  away  from  the  latter  towards  the  root. 

Frequency  of  recurrence.- — That  recurrence  has  hitherto  been  the  rule,  after  the 
ordinary  operations  for  cancer  of  the  tongue,  I  venture  to  think  I  am  justified  in 
stating  from  the  following  considei'ations  : — I  have  before  me  five  seiies  of  cases,  in 
which  full  particulars  of  the  operations  and  their  results  are  given  as  acciirately  as 
could  be.  These  make  up  an  aggregate  of  170  individuals  upon  whom  extirpation  of 
the  whole  or  part  of  the  tongue  for  cancer  was  performed.  To  these  I  might  add 
a  very  large  number  of  cases  collected  from  journals,  etc, ;  but  for  the  object  in  view 
we  shall  approach  nearer  to  accuracy  by  taking  only  completed  series  where  aggregates 
of  individual  operators  or  institutions  are  given  without  omissions.  The  above 
total  of  170  includes  87  patients  under  Billroth  during  1867-1880  inclusive;  38  at 
University  College  Hospital  during  11  years  (1871-1881  inclusive);  14  by  Prof. 
Kocher  ;  *9  by  Prof.  Rose  of  Zlirich  (1861-1875) ;  and  22  at  Middlesex  Hospital.  In 
this  large  number  I  only  find  17   cases  of  non-recurrence  after  an  interval  of  a  year 
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as  follows  :  9  from  Billroth's  Klinik  after  1^^-,  5~,V,  1^,  3,  3,  S{^,  2-^.j,  2^-%,  1 
yeavs  respectively ;  2  from  the  Middlesex  Hospital  table  after  2^Tr  and  1^-^  years 
each  ;  1  by  Heath  after  10  years  ;  4  by  Kocher  after  14  months,  5  years,  5  years,  and 
Gtj  years  resjjectively  ;  a.nd  1  by  Prof.  Rose  after  2  years.  Others,  of  course,  may  have 
I'ecovered  and  been  lost  sight  of,  but  it  is  always  usual  for  the  successful  cases  to  come 
to  the  sui-face.     Be  this  as  it  may,  the  above  figures  are  significant. 

But,  even  if  we  search  the  whole  literature  of  the  subject,  and  accept  allusions  to 
cases  not  fully  recorded,  but  stated  on  good  authority  to  be  cured,  we  find  but  veiy 
few  cases  of  immunity  for  any  number  of  years  from  recurrence  after  this  operation. 
In  addition  to  the  above,  I  have  only  been  able  to  collect  25  out  of  some  hundreds  of 
operations.  Thus  Weber  ^  quotes  a  case  by  Travers  with  no  recurrence  after  a  year ; 
1  Chelius,  in  which  the  patient  lived  12  years  ;  and  2  by  himself,  well  at  1^  and  2 
years  respectively.  Again  Kocher  ^  quotes,  besides  his  own  four  cases,  1  by  Simon, 
free  after  12  years  •  2  by  Liicke,  after  a  year  ;  1  by  Baum,  '  out  of  all  his  operations ; ' 
1  by  Esmarch,  after  four  years  ;  Winniwarter  another,  operated  on  by  Schuh,  after  13 
years ;  then  Schlapfer  ^  mentions  a  case  operated  on  by  Rust,  in  which  there  was  stated  to 
be  no  recurrence.  Further,  Professor  Verneuil  ^  states  that,  out  of  about  200  excisions 
he  had  done,  he  could  only  regard  4  as  cured.  Then  Whitehead^  alludes  to  1  case  of 
his  own,  where  there  was  no  i-ecurrence  after  9  years;  1  by  Buchanan,  after  15  years; 
1  by  Nunneley,  after  4  years  ;  4  by  Hutchinson,  after  from  3  to  4  years  ;  and  1  by 
Lund,  after  over  2  years.  Finally,  Stokes  mentions  two  cases,  operated  on  by  himself, 
where  no  recurrence  had  taken  place  after  22  and  18  months  respectively.^ 

And  even  though  we  should  accept  as  beyond  every  doubt  that  these  were  all 
cases  of  ttrue  epithelioma,  we  have  in  this  aggregate  of  42  a  very  small  percentage  of 
permanent  recoveries  on  the  total  of  operations  (which  amount  to  several  hundreds) 
jierformed  by  the  whole  group  of  surgeons  whose  names  have  jnst  been  given. 
Nevertheless  some  of  these,  about  which  there  could  be  no  question,  must  encourage 
us,  showing,  as  they  do,  that  cancer  of  the  tongue  can  be  completely  extu-pated  beyond 
all  danger  of  recurrence.  What  the  exact  pi'oportion  of  permanent  i-ecoveries  to  the 
operations  undertaken  really  is,  it  is  impossible  to  say ;  the  above  figures  are  only 
given  as  suggestive  as  far  as  they  go.  When  more  accurate  records  are  kept  at  our 
lai-ger  hospitals  generally,  we  may  hope  for  much  light  upon  this  subject. 

As  to  which  of  the  various  methods  of  opei-ation  can  claim  the  largest  number  of 
the  above  42  cases  of  non-recurrencCj  I  find  it  difficult  to  speak  positively  for  want  of 
accurate  details.  But  this  much  is  significant,  that  the  surgeon  (Kocher)  who  can 
show  the  largest  percentage  of  permanent  recoveries  on  the  total  of  his  operations 
(4  out  of  14)  is  one  who  is  not  content  with  removing  the  diseased  tongue  alone,  but 
also  takes  away  all  the  tissues  lying  between  it  and  the  sub-maxillary  lymphatic 
glands,  as  well  as  the  latter  themselves  as  far  even  as  close  to  the  carotid  artery. 
Moreover  operating  by  this,  his  own  method  (see  p.  603),  he  has  only  lost  one 
patient,  and  this  apparently  by  an  accident.  Again,  in  Heath's  case  the  operation 
was  an  extensive  one,  with  removal  of  part  of  the  symphysis  menti.  But,  although 
it  is  not  safe  at  present  to  institute  a  comparison  based  upon  scanty  statistics  as  to 
the  relative  immunity  from  recurrence  to  be  expected  from  the  different  methods  of 
operation,  I  incline  to  the  belief,  from  study  of  recorded  cases,  that  in  the  future  we 
shall  have  vastly  better  results  in  this  respect  from  those  in  which  the  lymphatic 
glands  belonging  to  the  tongue  are  systematically  and  regularly  removed  with  the 
latter,  whether  they  be  palpably  diseased  or  n«t,  than  from  any  others. 

Of  course  this  whole  question  turns  upon  our  estimate  as  to  when  a  patient  can 
be  consideied  as  really  beyond  the  danger  of  reciirrence.  This  is  a  difficult  point  to 
deteiiiiine  positively  ]  but,  so  far  as  our  general  knowledge  goes,  it  seems  tolei'ably  safe 
to  infer  that,  if  there  be  no  trace  of  the  disease  a  year  after  operation,  the  j^atient  may  be 
pi'onounced  free  of  the  disease.    Cases,  however,  are  on  record  where,  after  as  many  as 

^  IHtha-BillrotKs  Handhuch  d.  Chir.  Eiuhaud  vi.  p.  332. 

2  Ueutsch.  Zeit.f.  Chir.  1880,  Bd.  xiii.  p.  147. 

^  Extirpation  der  Zimc/e,  Ziirich,  1878,  p.  72.       *  Bulletin  de  la  Soc.  de  Chir.,  1880,  p.  621. 

^   Trans.  Int.  Med.  Cung.,  1881,  vol.  ii.  p.  466.      ®   Trans.  Clin.  Soc,  1881,  p.  188. 
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two  and  a  half  or  even  thirteen  years  after  removal  of  the  tongue,  disease  has  started 
again  in  one  or  other  part  of  the  mouth.  (Schuh's  case  mentioned  by  von  Winni- 
warter.)  Whether  this  last  and  other  similar  cases  are  to  be  regarded  as  recurrences 
or  not,  the  future  must  decide.  It  appears  probable  that  they  are  rather  a  fresh  and  in- 
dependent development  of  the  disease  in  a  patient  with  a  strong  predisposition  to  cancer. 
Does  operation  prolong  life  lohere  recurrence  takes  place  1 — -Another  point  now 
claims  our  attention  before  going  further  :  namely,  whether,  in  cases  where  permanent 
cure  does  not  result,  the  operation  of  extirpation  of  the  tongue  can  be  regarded  as 
prolonging  life.  To  estimate  this,  we  must  first  know  what  is  the  average  life  of  a 
patient  affected  with  cancer  of  the  tongue  not  operated  on,  from  the  first  appearance 
of  the  disease  until  it  destroys  him.  Observations  in  this  direction,  conducted  by 
independent  observers,  have  hitherto  led  to  tolerably  uniform  results.  Of  the  22 
cases  from  my  own  list  not  operated  on,  only  3  died  in  hospital,  and  the  duration  of 
life  had  not  been  traced  in  the  rest.  In  these  three,  however,  death  occurred  on  an 
average  of  13'0  months  after  the  appearance  of  the  disease,  and  are  tabulated  below 
as  far  as  they  go. 


Not  Operated  on 

Operated  on 

Nmnber  of  cases 
traced 

Average  on  these 
in  montlis 

Number  of  cases 
traced 

Average  on  these 
in  months 

Paget 
Auger 

— 

22-7 
14-0 

— 

35-0 
24-0 

Clarke 

V.  Winniwarter . 

Author 

Morris 

Woelfler     . 

25 
4 
3 

17 

J  0-5 
13-0 
13-0 
10-5 

14 
11 
4 
15 
10 

21-5 
19-5 
18-5 
16-5 
19-2 

49 

\V1 

54 

19-0 

In  the  above  list  we  find  49  cases  from  which  to  judge  of  the  length  of  life  with- 
out operation,  reckoning  from  the  first  appearance  of  disease  until  death ;  and  on 
these  tbe  average  is  found  to  be  11 '7  months.  On  the  other  hand,  the  average  dura- 
tion of  life  in  54  cases  operated  on,  stands  at  19  months,  showing  a  clear  gain  from 
operation  of  7 "3  months.  If  to  these  figures  we  add  the  computations  of  Paget  and 
Anger,  as  above,  where  the  number  of  cases  is  not  given,  we  find  the  averages  altered 
to  13"9  and  22'0  months  respectively,  or  a  gain  of  8"  months.  The  first  sets  of  figures, 
however,  from  all  I  can  learn,  are  probably  much  nearer  the  truth  than  the  latter, 
which  appear  to  place  the  duration  of  life  too  high  in  both  instances.  I  have  thought 
it  well  to  give  them,  nevertheless. 

From  these  figures,  which  represent  the  deductions  of  several  independent 
observers,  it  would  appear  that  life  is  prolonged  by  about  seven  to  eight  months  by 
operation  for  cancer  of  the  tongue.  This  would,  in  the  minds  of  many,  justify  very 
severe  operations,  even  supposing  thei-e  were  not  the  possibility  of  the  disease  being 
completely  eradicated  thereby,  as  we  have  seen  it  has  been  in  certain  cases. 

Now,  as  a  set-off  to  these  advantages  of  extirpation  of  the  tongue,  there  are  the 
grave  dangers  attending  the  operation  to  which  we  must  not  shut  our  eyes. 

Mortality  after  excision  of  the  tongue. — In  order  to  gain  a  general  idea  of  these,  we 
may  in  the  first  place  glance  at  some  of  the  larger  recorded  series  of  cases  where  the 
whole  results  of  an  operator,  an  institution,  or  a  particular  operation  are  given  without 
selection  of  cases.  In  examining  the  gross  mortality  in  these,  we  shall  be  able  to  form 
a  fair  estimate  of  the  general  dangers  of  removal  of  the  whole  or  part  of  the  tongue  for 
cancer.  And  here  it  may  be  remarked  that  it  is  almost  impossible  to  classify  operations 
on  the  tongue,  according  to  the  amount  excised,  with  sufficient  exactness  to  justify  a 
strict  statistical  comparison  of  the  dangers  incidental  to  the  removal  of  one  quantity  or 
another.  I  shall  therefore  include  in  the  groups  of  cases  to  be  examined  all  operations 
undertaken  for  the  removal  of  cancer  of  the  tongue,  which  have  been  anything  more 
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than  the  snipping  of  a  fragment  of  the  organ  from  the  mouth.    Afterwards  an  endeavour 
will  be  made  to  point  out  some  of  the  relative  dangers  of  the  various  procedures. 

Taking  the  operations  of  Billroth's   Klinik  for  cancer  of  the  tongue  first,  we  find 
a  gross  mortality  on  100  individuals  of  26  per  cent.,  or  on  119  operations  upon  these, 
22"6  per  cent.     This  list  embraces   all  his  operations  during  the  years   1860-1880 
inclusive.     In  these  numbers  those  operations  performed  before  October  1867  are 
also  taken  into  account  by  Woelfler,  from  whom  I  quote  these  particular  figures.     I 
have  not  mentioned  these  before  in  other  computations,  not  having  the  details  before 
1867  at  hand.     From  our  own   table,  including  all  extirpations  performed  at  Uni- 
versity College  Hosj)ital,  and  amounting  to  38  during  the  eleven  years  1871-1881, 
I  find  that  10    died,   or  26'3  per  cent.;  but  of  the  last  18  cases  operated  on  since 
January  1877,  only  2  have  been  fatal,  or  11-1  per  cent.     Kocher  and   Rose's  series 
combined,  amounting  to  23  cases,  show  only  2  deaths,  or  8 '6  per  cent.  ;    and    the 
Middlesex  Hospital  list  on  29  cases,  only  3  per  cent.      In  Whitehead's  series  of 
28   cases   of  his  own  operation  in  the  hands  of  different  surgeons,  he  states  the 
mortality  at   21   per  cent,   at  the  highest  computation.       Here,  then,  we  have  a 
total  of  218  individuals  who  underwent  extirpation  of  the  tongue  for  cancer,  repi'esent- 
ing  the  Avork    of  several  German  and  several    English  surgeons  for  some  twenty 
years;    and  of  these  the  average  mortality  was  16 "9  per  cent.     The  difierences  in 
mortality  between  these  several  lists  may  be  explained  in  great  part  by  the  diifering 
gravity  of  the  operations  included  in  each.     It  would  be  possible  to  collect  a  much 
larger  number  of  cases  from  journals,  &c.  ;  but  such  a  collection  would   not  form  a 
trustwoi'thy  basis  for  estimating  the  danger  of  removal  of  the  tongue,  and  I  have 
preferred  to  take  some  of  the  most  carefully  recorded  series  I  know  of,  all  operated 
on  within  the  last  twenty  years.     Now,  a  loss  of  16*9  per  cent,  of  patients  after  any 
operation  must  always  be  considered  a  very  grave  mortality,  and  every  effort  must 
be  made  to  reduce  it.     And   it  is   reassuring  to  learn  from  an   examination  of  the 
tables,  including  the  results  of  a  series  of  years,  that  those  operations  which  fall 
witl^in  the  last  five  do  show  a  much  lower  proportion  of  deaths  than  those  of  the  pro- 
ceeding fifteen.     Those  anterior  to  the  beginning  of  our  last  decennium  were  still 
more  fatal.    Thus,  Syme  lost  3  out  of  his  4  cases.  ^     Again,  during  the  first  six  years 
of  our  own  table,  the  mortality  was  as  much  as  40"4  per  cent,  on  20  cases,  while  in 
the  last  five  it  has  fallen  to  ll'l  per  cent,  on  18  individuals.     A  similar  improvement 
is  apparent  if  we  examine  Billroth's  series.     Hci'e  we  find  56  patients  operated  on 
between  1860-1876  inclusive;  of  these  17  died  as  a  consequence,  equalling  30'3  per 
cent.,  or  25  per  cent,  on  the  number  of  operations  performed.     Or,  again,  in  the 
same  practice  from  1871  to  1876  inclusive,  42  individuals  were  operated  on,  of  which 
17  died  as  the  result,  amounting  to  a  mortality  of  40"4,  or   36"1   on  the  operations 
performed  on  these  42  patients.     Now,  in  contrast  with  these  figures,  we  have  the 
statistics  of  the  same   Klinik  for  the  years    1877-1880  inclusive,  and  these  show  a 
very  material  improvement.     There  were,  namely,  44  patients  operated  on  in  the 
corrected  table.     Of  these,  9  died  as  a  consequence,  equalling  only  20'4  per  cent.,  or 
17'6  percent,  if  we  reckon  the  number  of  operations  performed  on  them.    Moreover, 
since  then  the  results  in  Billroth's  Klinik  have  still  further  improved,  so  far  as  the 
number  of  cases  go,  as  we  learn  from  a  recent  article  on  the  subject,  for  which  we 
are  again  indebted  to  Woelfler.-     In  the  series  of  cases  here  recorded,  amounting  to 
17,  there  has  not  been  one  death  :  a  resvilt  atti-ibutable  manifestly,   as  will  appear 
from  a  perusal  of  the  clinical  notes,  to  the  greater  success  in  the  after  treatment  of 
the  operation  wounds.     In  this  direction  a  most  important  advance  has  already  been 
made  in  the  Vienna  Klinik ;   and  this,  owing  to  a  careful  study  and  appreciation  of 
the  dangers  of  this  particular  class  of  ojjeration.s.     In  this  country,  too,  a  A'ery  great 
improvement  here  has  also  taken  place.     At  University  College  Hospital,  for  in- 
stance, there  have  been  lately  far  less  of  those  after  complications,  which  used  to  be 
so  dreaded,  than  formerly. 

Now,  if  it  be  asked  to  what  is  this?  decrease  of  mortality  of  late  yeai's  due,  it  may 
be  replied  generally  that  it  is  rather  to  a  better   undeistanding  of  what  the  dangers 

1  Lancet,  1857,  1858,  1865, 1866  ;  and  Med.  Times  and  Gaz.,  1865. 
^  Archivf.  Uin.  Chir.,  Bd.  xxvii.  1882,  p.  419. 
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incidental  to  tongue  extirjaation  really  ai'e,  and  the  way  to  avoid  them,  than  to  any 
decrease  of  severity  in  the  operations  performed;  for,  if  anything,  the  latter  have 
on  the  whole  laecome  more  extensive.  These  risks  have  already  been  alluded  to 
generally  (p.  598),  and  must  now  be  regarded  a  little  more  closely. 

SjKcial  dangers  of  excision — It  was  stated  above  (p.  598)  that  the  greatest  dangers 
in  operations  on  the  tongue  were  :  Jirst,  bleeding;  secondly,  sepsis  of  the  ordinary 
pyasmic  form  ;  thirdly,  lung  affections  produced  by  the  mechanical  entrance  of  foul 
matters  into  the  air-passages  from  the  unclean  wounds  in  the  mouth.  The  first  of  these 
has  always  been  recognised ;  the  last  two  have  gradually  become  better  known,  and 
whether  confounded  clinically  one  with  the  other,  as  is  often  the  case,  or  regarded  as 
distinct  affections,  have  at  last  come  to  be  considered  as  the  most  important  of  all. 

Bleeding. — Now,  when  bleeding  is  spoken  of  here  as  a  danger,  it  is  not  in  the  usual 
sense,  i.e.  that  the  actual  loss  of  blood,  primary  or  secondary,  is  to  be  feared  :  it  has 
rarely  or  ever  proved  fatal  in  this  way.  It  is  rather  that  the  blood  poured  out  into  the 
cavity  of  the  mouth  finds  its  way  very  easily  into  the  air-passages  during  inspiration, 
and  leads  to  suffocation  or  (contaminated  with  the  septic  discharges  from  the  mouth) 
to  putrid  inflammation  in  the  lungs.  Before  the  use  of  chloroform  this  was  not  so 
much  to  be  feared.  The  patient,  as  in  Syme's  first  operations,  was  placed  in  a  sitting 
posture  by  which  most  of  the  blood  flowed  forwards,  while  any  that  flowed  backwards 
was  coughed  up.  But  now,  with  the  patient  on  his  back,  a  very  little  fluid  in  the 
mouth  is  quite  sufficient  to  cause  danger  from  trickling  into  the  larynx,  from  which 
it  is  not  expelled  owing  to  the  feeble  expii-atory  efibrts  resulting  from  the  narcotic. 
It  is  rathei-  sucked  further  and  further  into  the  smaller  bronchi.  But  it  may  also  be 
suddenly  poured  out  from  a  cut  lingual  artery  in  such  amount  as  to  threaten  imme- 
diate suffocation  and  require  laryngotomy  on  the  moment,  as  occurred  in  four  cases 
at  University  College  Hospital,  one  of  them  under  my  own  care.  The  difficulty  of  at 
once  catching  the  vessel  lies  here  in  the  fact  that  either  the  latter  is  quite  obscured  by 
the  collection  of  blood  which  it  suddenly  pours  over  itself,  oi",  the  two  arteries  being 
cut  together,  one  rapidly  covers  the  other  with  its  blood. 

This  danger  has  been  variously  met  from  time  to  time  :  at  first  by  the  use  of 
the  strangulating  ligature  or  actual  cautei-y  for  the  removal  of  the  tongue ;  then, 
later,  by  the  use  of  the  ecraseur,  either  galvanic  or  simple;  then  by  trusting  to  liga- 
ttire  on  the  face  of  the  wound  after  removal  by  the  knife  where  a  preliminary 
tracheotomy  had  removed  the  risk  of  suffocation  ;  and,  finally,  by  the  revival  of  an 
older  operation — namely,  preliminary  ligature  of  one  or  both  lingual  arteries. 

Of  the  different  merits  of  these  various  procedures  it  would  be  impossible  to 
speak  at  length  in  a.n  essay  such  as  the  present.  It  need  only  be  said  that  the 
galvanic  ecraseur  does  not  give  immiinity  from  haemorrhage,  either  primary  or 
secondary.  In  two  of  the  cases  i-eferred  to  above,  where  laryngotomy  had  to  be 
perfoi-med  on  the  table  for  bleeding,  this  ecraseur  was  being  used  by  most  experienced 
surgeons.     And  in  other  recorded  cases  we  find  the  same  ti'ouble  arising. 

Nor  does  it  secure  against  secondary  haemorrhage,  as  is  seen  by  a  j^erusal  of 
recorded  cases.  And  yet  this  instrument  is  spoken  of  very  favourably  by  other 
surgeons.  But  it  has  disadvantages,  apart  from  the  question  of  bleeding,  which  con- 
demn it  in  the  minds  of  the  majority,  especially  the  extent  and  gi'eat  fcetor  of  the 
resulting  slough,  so  that  of  late  years  it  has  come  to  be  very  little  used. 

The  ordinary  ecraseurs,  however,  are  still  much  used,  especially  in  this  country. 
Various  forms  are  employed — namely,  the  chain  (fig.  135),  the  single  wire,  or  the 
wire  cord  (tig.  136).  Of  these  the  last  is  best,  especially  if  that  fine  twisted  cord  be 
used,  inti'oduced  to  the  notice  of  the  profession  by  Mi'.  Bai'well.  The  chain  is,  on  the 
whole,  clumsy  and  apt  to  '  kink,'  even  though  it  be  flexible  in  a  double  sense,  as  in 
the  most  recently  improved  French  instruments,  where  the  articulations  are  doubly 
jointed.  The  single  wire,  on  the  other  hand,  tends  to  cut  too  rapidly  through  the  soft 
tissues,  while  it  may  not  divide  or  crush  the  vessels  at  all  in  the  last  loop  it  forms  as 
it  passes  through  the  eye  of  the  stem.  Thus  the  lingual  vessels  and  nerves  are 
often  drawn  out  uncut  in  a  long  wisp  when  the  wire  was  quite  '  home  '  within  the 
stem  of  the  instrument ;  and  this  M'here  there  was  no  undue  huiiy.     The  wire  cord. 
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on  the  other  hand,  cuts  less  evenly  and  rapidly,  and  can  be  made  to  form  a  smaller 
loop  as  it  passes  through  the  eye  of  the  stem,  so  that  its  effect  on  the  vessels  is  more 
thorough. 

Ligature  of  the  lingual  artery  on  the  face  of  the  tongue  stump  is  perhaps  not  so 
difficult  if  but  one  half  of  the  organ  be  divided  at  a  time,  the  whole  being  drawn 
well  forward  by  a  finger  hooked  round  its  base  in  the  pharynx,  as  recommended  by 
Mr,  Heath.  Of  the  value  of  this  last  measure  I  have  convinced  myself  practically 
in  more  than  one  operation.  Cutting  one  half  at  a  time  with  a  scissors,  snip  by  snip, 
appears  to  give  time  for  the  arrest  of  bleeding  very  effectually,  as  we  learn  from 
Whitehead's  series  of  cases  operated  on  in  this  way.  Latterly,  preliminary  ligature  of 
the  lingual  artery  has  been  very  freely  practised  abroad  and  with  the  best  results  by 
(Woelfler  ^  Kocher^);  and  in  a  case  in  which  the  writer  has  recently  adopted  the 
practice,  he  has  found  it  most  satisfactory.  It  has  the  advantage  of  making  sure  of  the 
lingual  vessels ;  and,  as  it  can  be  combined  with  extirpation  of  the  lymphatic  glands 
at  the  root  of  the  tongue,  it  will  probably  come  more  into  favour  still,  especially  fts 
advances  in  antiseptic  surgery  in  this  region  have  removed  to  a  great  measure  the 
dr'ead  of  extensive  burrowing  of  matter  in  this  part  of  the  neck.  Finally,  one  of  the 
aims  of  preliminary  tracheotomy,  introduced  by  Trendelenburg,  has  been  to  reduce  the 
danger  of  inspiration  of  blood  into  the  lungs  during  operation,  and  so  remove  the 
source  of  anxiety  to  the  surgeon  while  performing  an  operation  which  calls  for  delibe- 
rate work  in  all  cases,  and  especially  if  we  are  aiming  at  the  removal  of  lymphatic 
glands  at  the  root  of  the  tongue.  And  I  venture  to  think  that  any  surgeons  who  have 
adopted  this  line  of  practice  for  serious  cases,  will  agree  that  the  comfort  of  dealing 
with  the  diseased  region  without  any  risk  to  the  patient  from  sudden  suffocation  with 
his  own  blood,  makes  up  for  any  slight  addition  to  the  whole  operation.  I  have  only 
employed  this  measure  four  times  among  my  own  cases,  but,  as  far  as  this  experience 
goes,  it  leads  me  to  think  very  highly  of  it.  In  my  last  two  cases  I  I'egretted  not 
having  done  a  preliminary  tracheotomy  •  for  in  the  first  of  these  I  was  obliged,  just  as 
the  wire  cord  ecraseur  began  to  cut,  to  perform  laryngotomy  in  a  hurry  on  account  of 
asphyxia  from  bleeding,  and,  although  the  patient  recovered  well,  I  regretted  that  I 
had  not  begun  by  opening  the  windpipe.  When  the  latter  is  open,  and  a  carbolised 
sponge  is  firmly  jammed  in  the  pharynx  (which  is  to  be  preferred  to  the  india-rubber 
bag  tampon  of  Trendelenburg),  the  patient  breathes  easily  through  the  cannula,  and 
neither  blood  nor  mucus  can  enter  the  larynx.  It  is  in  such  a  case  immaterial  what 
instrument  is  used  to  remove  the  diseased  structures  as  far  as  any  bleeding  is  con- 
cerned, and  the  surgeon  can  examine  the  suspected  area  at  his  leisure  as  he  proceeds 
with  his  extirpation.  When  the  knife  is  used  for  the  latter,  it  has  the  advantage 
that  the  tissues  around  are  not  bruised  or  otherwise  altered,  as  with  either  of  the 
ecraseurs,  and  thus  the  search  for  any  secondary  deposits  can  be  conducted  with  more 
certainty. 

It  is  objected  to  this  procedure  that  the  risks  of  tracheotomy,  immediate  and 
remote,  are  added  to  those  of  excision  of  the  tongue.  But  the  immediate  dangers  of 
opening  the  windpipe,  when  a  patient  is  breathing  quietly  under  chloroform,  are  not 
to  be  compared  to  those  incidental  to  the  operation  when  there  is  struggling  and 
gasping  for  breath,  as  in  the  condition  for  which  we  are  most  commonly  called  upon 
to  interpose  in  this  way,  and  it  is  a  mistake  to  compare  the  two  operations.  And  if 
I  may  venture  to  cite  the  experience  of  four  cases  of  preliminary  tracheotomy,  I  may 
say  that  they  were  as  easy  operations  as  one  could  wish,  and  a  great  contrast  to 
others  I  have  done  in  a  hurry  for  imminent  asphyxia.  As  to  the  remote  dangers  of 
tracheotomy,  they  may  be  regarded  as  of  less  moment  in  the  adult  with  strict  cleanli- 
ness and  otherwise  careful  nui'sing,  and  they  are  more  than  counterbalanced  by  the 
advantages  to  the  surgeon  in  dealing  with  the  tongue  and  the  elimination  of  other 
immediate  and  remote  risks  to  the  patient,  especially  by  freer  and  more  deliberate 
removal  of  the  infiltrated  parts. 

Hp/ptic  luvg  affections. — We  come  now  to  the  consideration  of  the  other  two 

1  Archiv  f.  Jclin.  Chir.  Bd.  xxvii.  1882,  p.  419. 

2  Deutsche  Zeitsch.  f.  Chir.  V,\.  xiii.  1880,  p.  146. 
Vol.  II.  R  R 
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dangers  connected  with  extirpation  of  the  tongue — namely,  pytemic  lung  affections  and 
those  produced  by  direct  infection  of  the  lung  tissue  through  the  air  passages.  These 
liave  often  been  spoken  of  together ;  and,  before  showing  that  they  are  clinically  dis- 
tinct conditions,  as  I  think  will  appear,  it  may  be  well  to  examine  what  proportion  of 
patients  fall  victims  to  them  (taken  together)  in  a  total  of  fatal  cases.  In  order  to 
estimate  this  approximately,  I  have  for  a  long  time  past  been  collecting  all  the  deaths 
from  primary  extirpation  of  the  tongue  which  I  could  find  accurately  recorded. 
The  list  of  those  before  me  now  includes  52  fatal  cases  taken  without  choice  from 
the  experience  of  a  large  number  of  operators,  home  and  foreign,  operating  by  the 
most  various  methods.  A  few  others  I  have  come  upon  might  be  added  to  these; 
but,  as  they  are  only  mentioned  without  any  accurate  data  being  given  further  than 
that  they  died  of  '  pneumonia,'  I  have  thought  it  unnecessary  to  include  them,  and 
have  preferred  rather  to  deal  with  a  round  number  of  52  more  accurately  recorded. 
Of  some  of  these  it  will  be  seen  that  points  are  lacking  which  it  would  be  interesting 
to  know,  but  without  these  the  table  is  sufficiently  instructive  and  very  suggestive. 

The  first  thing  to  be  noticed  in  the  following  table  is  the  very  large  number  of 
deaths  after  excision  of  the  tongue  attributed  to  pulmonary  afiections.  Of  those  who 
died,  the  lungs  were  deeply  involved  in  30.  Now,  of  these  the  fatal  affection  is 
described  as  'pneumonia,'  'bronchitis,'  or  '  broncho-pneumonia,'  or  'gangrene  of  the 
lung  '  in  21,  the  rest  being  set  down  as  '  pyaemia  with  abscess  in  the  lung.'  Then  there 
are  4  deaths  referred  to  'pyaemia ;  '  2  of  these  (10  and  .37)  are  without  note  as  to  the 
state  of  the  lungs  on  the  day  after  operation  on  which  the  patient  died;  another  (36) 
shows  the  lungs  to  be  healthy  (a  case  of  my  own) ;  in  the  fourth  (48)  they  were 
plainly  only  secondarily  involved.  Next  we  have  6  put  down  to  '  septicsemia,' 
'  septo-pysemia,'  or  '  sepsis,'  without  lung  affections  being  mentioned.  The  remaining 
10  deaths  arrange  themselves  as  follows  :  collapse  3,  exhaustion  2,  shock  1,  aspiiyxia 
from  falling  back  of  root  of  tongue  1,  fatty  heart  (probably  shock)  1,  wound  diphtheria, 
&c.  (1  septicaemia)  1,  oedema  glottidis  1,  erysipelas  1. 

The  next  point  that  strikes  us  is  the  very  early  appearance  of  those  symptoms 
which  preceded  the  fatal  result  in  those  21  out  of  the  30  in  which  disease  of  the 
lungs  is  described  as  the  chief  factor.  On  an  average  of  13  cases  where  this  point 
is  mentioned  these  symptoms  set  in  on  4 "7  day.  Also  the  shortness  of  life  when 
these  had  once  appeared  is  remarkable,  only  equalling  7*7  days  calculated  from  the 
same  13  cases,  or  7 '6  if  20  in  which  this  point  is  noted  be  used. 

Again,  it  is  worthy  of  note  that  those  cases  set  down  as  dying  of  '  pysemia,'  with 
or  without  abscess  of  the  lung,  developed  bad  symptoms  at  a  much  later  date,  and 
lived  far  longer  than  the  last  group.  Thus  the  dangerous  symptoms  set  in  11 '3  days 
after  operation  on  an  average  of  6  cases  where  notes  on  this  point  are  given,  and  the 
patients  lived  (in  7  cases)  on  an  average  25 '4  days.  And  if  we  take  one  of  the  cases 
where  the  lungs  were  found  healthy,  while  there  were  distinct  pysemic  abscesses  else- 
where, we  find  that  the  bad  symptoms  set  in  on  the  14th,  and  the  man  lived  until 
the  55th,  day.  Again  in  another  of  these  7  cases,  where  the  lungs  were  manifestly 
only  secondarily  involved,  the  symptoms  set  on  the  18th,  the  patient  lived  until  the 
24th,  day. 

Now,  although  I  should  be  sorry  to  base  an  argument  positively  on  the  above 
figures  alone,  extracted  from  a  table  compiled  from  such  various  sources,  and  probably 
diftering  considerably  as  to  nomenclature,  still  they  suggest  conclusions  similar  to  those 
which  may  be  drawn  from  clinical  obseiwation.  In  a  considerable  number  of  cases 
terminating  fatally  not  only  after  operations  on  the  tongue  alone,  but  those  directed 
against  other  parts  connected  with  the  aii-  passages  (mouth,  jaw,  larynx),  which  I 
have  had  an  opportunity  of  studying  during  life  and  in  the  post-mortem  room,  I  be- 
lieve I  have  observed  two  distinct  kinds  of  fatal  disease  which  would  correspond  to 
the  groups  suggested  above.  One,  a  rapidly  fatal  form  of  lung  inflammation  pecviliar 
to  operations  on  any  of  the  air  passages,  and  due  to  the  dii-ect  irritation  of  the  pul- 
monary tract  by  septic  products  ;  the  other,  a  less  rapid  but  equally  fatal  form  of 
disease  possessing  the  characters  of  ordinary  surgical  pyaemia  or  septicaemia,  and 
with  or  without  any  damage  to  the  lung.     If  the  latter  exist  here,  it  is  only  a  late 
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List  of  eecorded  Fatal  Cases  op  Extiepation  ov  the  Tongue,  showing 


Symp- 

No. 

Operators 

Reported  cause  of  deatli 

Date 

Mode  of  operation 

toms  set 
in  on 

Death  on 

day 

day 

1 

Cloquet . 

Bronchitis ;  suppu- 
3'ation   of  cervi- 
cal glands 

1827 

Tongue  split  one  half; 
ligatured   by    supra- 
hyoid method 

1st 

3rd 

2 

Brans     . 

Septiceemia 

1850 

Strangulation  with  cord 
from  mouth 

4th 

6th 

3 

S3' me 

Pneumonia 

1857 

Excis.  with  knife ;  S.'s 
older  method 

5th 

7th 

4 

Syme      . 

Pneumonia 

1858 

„      modified  method 

3rd  0] 
4th 

5th 

5 

Syme 

Pneumonia          or 
pyaemia 

1858 

J)                   jj 

— 

10th 

6 

King      . 

Pyaemia;        pneu- 
monia 

1862 

Syme's  older  method 

— 

9th 

7 

Buchanan 

Pytemia ;      abscess 
in  lung 

1865 

„     modified  method 

6tli 

9th 

8 

Oollis     . 

Pyaemia,  gangrene 
of  wound 

1865 

Syme's  method 

— 

— 

9 

Gamgee . 

Gangrene  of  wound 
and  exhaustion 

1868 

Ecraseur ;        Regnoli's 
method 

5th 

12th 

10 

Hill 

Pyaemia ;      abscess 
in  lung 

1869 

Lip   and  jaw  divided  ; 
chain  ecraseur 

16th 

20th 

11 

Erichsen 

Pneumonia 

1869 

Ecraseur ;         Regnoli's 
method 

7th 

8tb 

12 

Heath     . 

Pneumonia          or 
pyaemia 

1870 

Galv.      ecraseur     from 
mouth 

4th 

7th 

13 

Menzel  . 

(Edema  of  lungs ; 
bronchitis ;  ente- 
ritis     (?      septi- 
caemia) 

1873 

Prelim,  lig.  of  ling.  art. ; 
sub-mental     excision 
with  knife 

24th 

32nd 

2 

'^roiii  BillrotJis  K 

linik,  Oct.  1867,  to  Ja 

11.  1879 

{von  Winiiiwarter'' Si  table) 

;  cxchu 

Hng 

four  aj 

^tvr  sec  ndary  operatio 
2)erforatiun  of  stoi 

ns  on  (jl 
inch  frt 

anch,  one  from  suicide,  one 
rin  fecdiny-tube. 

14 

— 

Septicaemia 

1868 

Divis.  of  jaw;  excis.  of 
T.  and  Hoor 

— 

3rd 

15 

— 

Pyaemia,      abscess 
in  lung 

1872 

Sub-maxillary  operation 

— 

34th 

16 

J)                                  )7 

1872 

Sub-maxillary     opera- 
tion, with  removal  of 
T.  and  floor  of  m. 

8th 

21st 

17 

— 

Collapse:  no  p.m. 

1872 

Galv.  ecras.  from  mouth 

6th 

5th 

18 

— 

Broncho  -pneu- 
monia 

lb73 

Sub-maxillary  operation 

— 

9th 

19 

— 

"             ?' 

1874 

Lig.  of  ling. ;  excis.  from 
mouth 

— ■ 

4th 

20 

— 

Bronchitis 

1874 

Sub-maxillary 

— 

7th 

•Jl 

Diphtlieritic  condi- 
tion   of   wound; 
delirium ;          no 
p.m.  (?  pyemia) 

1874 

Lig.      both      linguHls ; 
e.xcis.    from    mouth, 
and  partly  sub-maxil- 
lary 

4th 

Uth 

22 

Collapse ;  no  p.m. 

1874 

Prelim,     lig.     of   both 
Unguals;  excis.  of  T. 
and  floor  of  mouth 

nth 

23 

— 

Bronchitis;      pleu- 
ritis 

1875 

Sub-maxil'ary 

— 

4  th 

24 

— 

Pyaemia  ;     abscess 
in  lung 

1875 

Osteoplastic 

0th 

15th 

25 

— 

B  r  0 1]  c  h  0  -  p  n  e  u- 
monia 

1875 

From  the  mouth 

2nd 

4th 

K  R  2 
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Univerdtij  Collec/e  Hospital  List,  1871  to  1881. 


26 

27 

28 
29 
■60 

31 
32 
33 
34 
35 
36 


37 
38 
39 

40 

41 

42 
43 

44 

45 
46 


Operators 


Reported  cause  o£  death 


Septicasmia 

Pneumonia  ;  gan- 
grene of  lung 

Septicasmia 

(Edema  glottidis 

Bronchitis ;  pleu- 
risy ;  pneumonia ; 
gangrene 

Pneumonia,  with 
abscesses 

Pneumoijia  ;  gau^ 
greue  of  1. 

Broncho  -  p  n  e  u- 
monia 

Broncho  -  pneu- 
monia 

Double  pneu- 
monia 

Pya3mia 


1871 

1873 

1875 
1875 
1875 

1875 
1876 
1876 

1877 
1878 
1879 


Mode  of  operation 


Strangulating  lig.  from 

mouth 
Galv.      ecraseur     from 

mouth 


Galv.     ecraseur,     after 
removal  of  symphj'sis 

Galv.     ecraseur,     after 

division  of  symphysis 

Galv.  ecraseur  by  mouth 

„  after  divi- 

sion of  symphysis 

Galv.     ecraseur     from 
mouth 

Wire     ecraseur      from 
mouth 

Wire    ecraseur,   supra- 
hyoid 


Symp- 
toms set 
in  on 


day 

4th 
5th 

4th 

4th 
7th 


5  th 
2nd 
7th 
2ud 
4th 
14th 


From  Billrotlis  li^Iinik,  1877-1880  inclusive.     {^JVoelfler's  table.) 

By  scissors  from  mouth 
Exeision  tlirough  mouth 
By  scissors  through  the 
mouth 


Pvpemia 

1877 

'  Septo-pyfemia  ' 

1877 

'  Sepsis ' 

1879 

Pneumonia ;     gauT 

1879 

grene  of  1. 

Fatty    heart     and 

1880 

liver  ;           lungs 

healthy 

Laryngitis  ;    pneu- 

1878 

monia 

Erysipelas 

1879 

Collapse ;  drunkard 

Double  pneumonia 
'  Septo-pyajmia  ' 


1878 

1880 
1877 


Sub-maxillary  method 


Lig.     ling.  ;    excis.    of 

whole  tongue 
Free  excis.  from  base  of 

tongue,  front   border 

of  sterno-mastoid 
Lig.  both  ling. ;  excis.  of 

T.  and  floor 


Partial      resection 
jaw  and  T. 


of 


2nd 
3rd 

12th 


day 

9  th 

7th 

12th 
11th 
13th 


8th 
3rd 
9th 
ord 
5th 
55th 


3rd 
8th 

26th 

2nd 

4th 


2nd 

11th 

Sth 


47 


48 
49 

50 


51 
52 


Ptose 


Whitehead 
Lediard 

Koeher  . 


Asphyxia  from 
falling  back  of 
root  of  tongue 

'  Septic  pneumonia 

Shock 

Pneumonia 


187; 


1881 

1881 


Resect  half  of  jaw  with 
half  the  tongue  b}' 
ecraseur 

By  scissors  from  mouth 


Siib-maxillary    method 
g.f  base  of  T, 


From  Bartlwlomeiv  &  Hasp.  Fejwrfs,  1877,  p.  673. 

Pysemia,  with      1877 

abscess  in  kidney, 

spleen  and  lungs 
Exhaustion;      1877 

haemorrhage 


5th 


12th 

14 

hours 


18th      24th 
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complication,  and  quite  secondary  to  the  general  condition,  and  not  the  immediate 
cause  of  death  usually ;  whereas  in  the  first  group  the  affection  of  the  lung  is  the 
primary  disease  and  the  immediate  cause  of  the  fatal  issue. 

Again,  it  has  always  ajjpeared  to  me,  jiidging  from  the  cases  I  have  seen — and  I 
think  I  am  boi'ne  out  by  the  published  notes  of  others — that  within  the  first  group 
there  are  clinically  two  varieties,  both  produced  by  direct  inoculation,  but  differing 
somewhat  as  to  the  mode  of  production,  as  well  as  in  the  condition  found  in  the  lung. 
One  appears  to  arise  from  the  dii-ect  infiltration  of  portions  of  the  lung,  with  foal 
matters  in  a  fluid  form  making  their  way  down  one  or  other  bronchus — '  Verschluck- 
pneumonie  '  of  the  Germans.  The  other  seems  to  be  due  to  the  constant  inhalation 
of  the  intensely  foetid  and  irritating  gases  produced  by  putrefaction  where  there  is 
death  of  tissue  in  the  mouth  after  operation  ;  but  where  Ave  have  ]io  evidence  of  the 
fluid  products  of  the  latter  having  found  their  way  into  the  bronchi.  In  the  first 
variety  we  usually  find  j)ost  mortem  a  number  of  small,  foul,  fairly  limited  abscesses ; 
in  the  second,  a  widespread  diffused  inflammation  i-unning  into  absolwte  gangrene 
over  large  areas. 

Now  if  this  be  a  correct  view  to  take  of  the  nature  of  what  may,  perhaps,  for  the 
present  be  called  '  surgical  pneumonia,'  as  distinct  from  secondary  (probably  embolic) 
abscesses  in  the  lungs  as  the  result  of  ordinary  pyaemia,  we  must  have  three  gi'cat 
aims  in  view  in  the  after  treatment  of  our  excisions  of  the  tongue,  if  we  wish  to 
eliminate  the  greatest  dangers  of  this  operation,  In  the  first  place  we  must  operate 
with  the  strictest  antiseptic  precautions  possible,  so  as  to  avoid  the  risks  of  ordinary 
pyisemia;  then  we  muat  do  so  in  such  a  way  that  the  fluids  produced  in  the  wound  of 
the  tongue  and  mouth  shall  either  be  kept  from  decomposition  or  drained  away  fronn 
that  cavity,  so  as  not  in  any  way  to  reach  the  air  passage  ;  thirdly,  we  must  go  beyond 
this,  and  either  render  the  air  inspired  through  the  mouth  pure,  or  provide  an  entrance 
to  the  bronchi  which  shall  eliminate  the  necessity  of  breathing  by  the  movith  at  all. 

And  I  think  that  this  view  will  be  found  to  be  cori-ect  by  these  A^ho  follow  a 
number  of  these  cases  clinically,  and  afterwards  examine  the  lungs. 

Cases  belonging  to  Vhq  first  variety  will  generally  exhibit  the  following  features. 
A  patient  whose  tongue  has  been  excised  progresses  very  favourably  for  the  first  day  or 
two,  his  temperature,  pulse,  and  respirations  being  little  if  at  all  above  normal.  He 
then  becomes  troubled  with  the  accumulation  of  frothy' mucus  and  saliva  from  the 
mouth,  nose,  and  pharynx,  which  he  finds  a  difiiculty  in  swallowing  and  a  far  greater 
difliiculty  in  spitting  out.  What  comes  from  the  mouth  is  very  abundant,  and  is 
mixed  with  the  secretions  from  the  wound.  The  tendency  to  decomposition  in  this 
is  very  great  in  all  but  the  smallest  operations  (where  it  can  be  constantly  spat  out 
or  swallowed  with  ease),  and,  as  a  rule,  unless  strong  antiseptics  be  used  with  the 
gi-eatest  perseverance,  it  becomes  abominably  fcetid,  especially  about  the  end  of  the 
third  day  or  so,  when  separation  of  sloughs  begins.  The  patient  now  finds  great  trouble 
in  clearing  his  mouth  and  pharynx  of  the  viscid  secretions  accumulating,  and  generally 
complains  of  their  tending  to  suffocate  him.  Do  what  he  will,  he  cannot  clear  his 
throat  and  larynx  of  what  lies  around.  On  about  the  4th  or  5th  day,  then,  he  com- 
plains of  troublesome  cough,  and  temperature  and  pulse  run  up  with  the  respira- 
tions. These  symptoms  become  rapidly  worse,  the  signs  of  pneumonia  appear  as  in  an 
ordinary  case ;  then  the  patient  suffers  the  most  acute  dyspnoea,  becomes  cyanosed, 
and  usually  dies  about  the  8th  or  9th  day. 

When  the  lungs  are  examined  in  such  a  case  the  first  point  noticed  is  the  horrible 
foetor  which  they  exhale.  We  find  the  trachea  and  bronchi,  as  a  rule,  deeply  congested, 
and  in  the  parenchyma  of  the  organ  numerous  small  abscesses,  distinct  from  one 
another  with  ragged  gangrenous  walls,  and  an  area  of  discoloured  cedematous  pul- 
monary tissue  around.  In  addition  to  this  there  may  be  patches  of  pleuritis  over 
the  damaged  ai-eas. 

As  an  instance  of  the  second  variety,  let  us  take  a  case  of  this  kind  which  may 
be  considered  as  typical.  It  is  that  of  a  man,  aged  58,  strong  and  healthy,  operated 
on  in  1876  for  epithelioma  of  the  tongue  by  Syme's  method.  For  the  first  few  days 
he  felt  so    very  well  that  he   asked   leave  to  get  up   and  remain  by  the  fire.      His 
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moutli,  however,  became  intensely  foetid,  in  spite  of  all  the  means  I  could  then  con- 
trive to  prevent  it.  He  was  not  particularly  troubled  with  saliva  and  mucus,  as  there 
was  a  drain-tube  in  the  floor  of  the  mouth,  but  the  foetor  wis  horrible.  On  the  7th 
day  he  complained  of  cough,  which  rapidly  became  troublesome ;  soon  after  his 
breathing  became  very  short;  he  then  became  cyanosed,  and  died  on  the  9th  day.  1 
was  away  when  the  body  was  examined,  but  the  cause  of  death  is  described  by  Mr. 
Gould,  who  made  the  necropsy,  as  '  broncho-pneumonia.'  But  from  several  other  cases 
(under  different  operators),  similar  clinically,  in  which  I  have  examined  the  lungs 
after  death,  I  have  found  intense  congestion  of  the  bronchi,  and  then  extensive 
gangrene  of  the  lung  over  large  areas,  without  any  actual  abscess  perhaps.  The 
pulmonary  tissue  has  presented  the  appearance  rather  of  having  been  killed  en  masse 
over  large  areas,  and  without  a  great  amount  of  previous  consolidation,  or  present 
softening  and  breaking  down.  These  appearances  are  the  same  as  those  observed 
by  others  in  similar  cases.  The  part  affected  is  of  a  greenish-brown  colour,  and  looks 
more  flabby  and  cedematous  than  solid.  Here  there  will  probably  be  less  lymph 
exuded  on  the  surface  of  the  organ,  but  there  may  be  a  considerable  amount  of 
serosity  in  the  pleura.  The  foetor  of  this,  as  well  as  that  of  the  lung  itself,  is 
something  beyond  description. 

These  two  varieties  of  disease  then  differ  from  that  form  of  lung  affection  pro- 
duced in  the  course  of  ordinary  pyaemia,  where  abscesses  form  in  the  lung  substance, 
in  being  apparently  the  result  of  direct  irritation  of  the  respiratory  tract  from  without, 
and  not  the  sequence  of  any  general  blood  condition  as  in  the  latter  disease.  They 
differ  also  clinically  in  coming  on  much  earlier,  in  not  being  usually  accompanied 
by  rigors  (only  noted  in  one  of  the  cases  at  our  hospital),  and  in  having  a  steady 
high  temperature.  They  are  equally  fatal,  death  occurring  at  even  an  earlier  date 
in  surgical  pneumonia  than  where  pysemic  abscess  of  the  lungs  kills,  even  if  the 
latter  should  be  the  immediate  cause  of  death,  which  is  not  necessarily  the  case. 

Treatment  after  excision. — It  is  unnecessary,  perhaps,  to  follow  these  affections 
further  in  an  essay  such  as  the  present.  Enough  has  been  said  to  show  the  greatest 
risks  from  extirpation,  and  to  form  a  basis  for  conclusions  as  to  subsequent  treat- 
ment after  this  operation.  Here,  if  anywhere,  we  must  be  antiseptic  surgeons, 
carrying  the  principles  as  far  as  we  can,  even  to  the  protection  of  the  air  inhaled 
from  contamination  and  the  cleansing  of  the  mouth  from  particles  of  food  which 
might  remain  about  the  wounded  2>art.  Again,  we  must  secure  as  far  as  possible 
against  the  entrance  of  blood  into  the  air- passages  during  operation,  remembering  that 
in  most  cases  of  cancer  of  the  tongue  there  has  been  a  foul  ulcer  in  the  mouth  for 
weeks  or  months,  and  that  blood  passing  from  the  mouth  into  the  bronchi  will  bear 
mixed  with  it  some  of  the  dischai'ge  of  the  latter  squeezed  out  during  the  operation; 
also,  that  blood  so  inhaled,  though  possibly  pure  at  first,  may  become  later  on  a  nidus 
for  putrid  fermentation  by  the  inhalation  of  impurities.  That  such  contaminated  blood 
is  capable  of  exciting  the  most  fatal  lung  inflammation  is  beyond  all  doubt,  both  from 
clinical  observation  and  expeiiment.  I  have  seen  it  produce  gangrenous  abscesses  of 
the  lungs  and  death  in  two  days  in  a  case  operated  on  by  one  of  my  colleagues.  In 
this  case  the  discharge  from  the  fresh  Avound  would  hardly  have  become  abundant  in 
so  short  a  time,  and  as  the  blood  was  known  to  have  entered  the  bronchi  freely  dur- 
ing operation,  so  that  the  patient  was  only  barely  saved  by  laryngotomy  and  sucking- 
out  blood  from  the  trachea,  it  is  fair  to  suppose  that  the  scattered  gangrenous 
abscesses  were  caused  by  the  contaminated  blood  acting  directly  upon  the  lung  tissue. 

Since  writing  the  above,  some  i-ecently  published  experiments  by  Woelfler  '  have 
come  under  my  notice,  which  confirm  what  has  just  been  stated  in  almost  every 
particular.  These  experiments  (which  should  be  studied  by  every  operator  on  the 
mouth  or  any  of  the  air-passages)  were  undertaken  with  the  object  of  determining — 
1.  Whether  the  lungs  were  readily  inflamed  by  the  injection  into  the  trachea  of 
aseptic  fluids,  such  as  milk,  wine,  solutions  of  perchloride  of  iron,  or  carbolic  acid  or 
fresh  saliva ;   2.  Whether  the  same  injection  with  pvitrid  fluids,  such  as  maceration 

^  Archivf.  kUn.  Chir.  Bd.  xxvii.  p  438. 
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filth,  and  rotting  ox-blood,  mixed  with  equal  parts  of  water,  was  hnrtful,  and,  if  so, 
how  ;  3.  Whether  the  admixture  of  iodoform  with  these  putrid  fluids  modified  their 
effects  on  the  lungs.  The  first  point  was  decided  in  the  negative  ;  the  aseptic 
fluids  produced  no  ill  effects  on  the  lungs.  The  second  question  was  answered  in 
the  aflarmative  ;  the  very  same  lung  affections  were  produced  as  those  mentioned 
above,  and  ran  the  same  course.  The  result  of  the  third  line  of  investigation  was 
perhaps  the  most  interesting  of  all.  It  was  shown,  namely,  that  portions  of  the 
very  same  fluids  which  had  produced  the  most  fatal  forms  of  lung  inflammation 
might,  on  the  admixture  of  a  little  iodoform  with  them,  be  injected  with  safety 
into  the  trachea,  the  animal  appearing  to  suffer  no  ill  effects  from  the  experiment. 
These  observations  of  Woelfler  and  Paneth,  conducted  with  great  care,  are  in  many 
respects  confirmed  by  other  observers.  They  appear  to  support  the  conclusions 
already  arrived  at  from  clinical  and  pathological  study  on  the  human  being  in  many 
impoi'tant  particulars ;  and,  above  all,  they  indicate  a  means  of  escape  from  the 
tei-rible  dangers  of  operations  on  the  tongue.  We  shall  see  presently  that  the  intro- 
duction of  iodoform  as  a  dressing  for  wounds  after  operation  on  the  mouth  has  been 
followed  by  a  great  improvement  in  the  results  and  diminution  of  the  risks  of  septic 
lung  complications. 

How  these  risks  are  to  be  avoided  has  already  been  generally  considered  in  speak- 
ing of  the  various  excisions  of  the  tongue.  But  in  this  direction  much  remains  to 
be  done.  For  if,  in  the  future,  more  radical  operations  on  the  diseased  and  sur- 
rounding parts  than  have  hithei"to  been  generally  in  use  be  demanded  for  the 
thorough  eradication  of  epithelioma,  as  I  think  will  appear  from  what  has  been  shown 
above  (p.  604),  then  it  must  be  one  of  our  greatest  aims  to  eliminate  this  terrible 
risk  of  lung  complication  from  direct  or  indii'ect  infection  which  has  been  bound  up 
with  the  severer  operations  hitherto.  Much  has,  to  be  sure,  been  done  lately  in  this 
direction,  but  much  more  remains  still  to  be  done.  The  true  interests  of  those 
suffering  from  cancer  of  the  tongue  will  not  be  best  served  by  adopting  as  our  routine 
practice  those  modes  of  extirpation  with  small  immediate  risks,  but  which  may  be 
demonstrated  to  be  wholly  inadequate  to  prevent  the  disease  from  spreading.  We 
shall  have  done  our  best  for  them  only  when  we  have  taught  ourselves  which  is  the 
operation  most  calculated  to  secure  the  patient  against  recurrence  of  an  otherwise 
inevitably  and  rapidly  fatal  disease,  and  when  we  have  reduced  the  immediate  risks 
of  this  operation  to  a  minimum.  That  the  radical  operations  will  eventually  be 
rendered  far  less  dangerous  than  they  are  at  present  we  have  every  warrant  for 
believing  from  the  improvement  which  has  already  taken  place.  And  that  the 
direction  in  which  this  advance  is  to  be  further  made  will  be  in  the  pei-fecting  of 
antiseptic  methods  of  operating,  and  of  after  treatment  suitable  to  wounds  of  the 
mouth  and  the  neck,  is  plain  fi-om  a  study  of  the  facts  befoi-e  us.  Kocher's  series  of 
14  cases,  with  4  radical  cures  with  no  recurrence  after  1  year  and  2  months,  5  years,  5 
and  6  years  respectively,  and  only  1  death,  and  the  way  in  which  he  attained  to  these 
good  results,  point  significantly  in  this  direction. 

Again,  as  an  instance  of  what  may  be  done  in  the  direction  of  the  after  treatment 
of  the  wounded  mouth,  we  may  refer  to  our  own  last  18  cases  of  the  University  Col- 
lege Hospital  tables  (p.  585),  of  which  only  2  died,  or  ll'l  per  cent.,  the  above 
dangers  being  now  better  recognised  than  in  former  years  when  the  mortality 
was  much  higher.  Again,  to  a  series  of  17  consecutive  cases  just  published  by 
Woelfler,'  from  the  Klinik  of  Professor  Billroth.  Of  these  17,  it  is  to  be  noted 
that  not  only  has  none  died,  but  there  has  been  a  total  absence  of  all  those  local  or 
general  complications  which  have  been  the  cause  of  such  a  high  mortality  in  the  tongue 
operations,  in  the  same  Klinik  hitherto.  Apparently  this  improvement  is  entirely 
due  to  the  mode  of  dressing  em jjloyed  for  the  after  treatment  of  the  wounds;  for 
most  of  the  operations  in  the  series  have  been  performed  by  a  method  which,  as  will 
be  seen  by  reference  to  von  Winniwarter's  tables  below  (p.  617),  gave  a  very  high 
mortality  in  former  years.  Out  of  this  series  of  17  cases,  13  were  extirpations  from 
the  mouth,  with  preliminary  ligature  of  the  lingual  artery,  and  there  were  no  deaths  ; 

'  Woelfler,  '  Zur  Wundbehaudl.  im  Munde,'  Archiv  f.  Mm.  C/iir.  Bd.  xxvii.  p.  419. 
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whereas  in  von  Winniwarter's  table  the  same  operation  in  18  cases  showed 
27'7  per  cent.  The  treatment  followed  by  such  excellent  results  has  the  merit  of 
extreme  simplicity  among  others.  It  consists  in  packing  the  hollow  wound  resulting 
from  the  removal  of  the  whole  or  part  of  the  tongue  with  iodoform  gauze,  which 
forms  a  dressing  which  moulds  itself  to  all  the  corners  of  the  cavity,  and  there 
*  cakes.'  The  mass  thus  formed  over  the  wound  adheres  to  the  latter  for  several  days, 
and  cannot  be  removed  without  giving  rise  to  bleeding.  It  is  therefore  left  in  situ 
until  loosened  by  the  granulation  of  the  underlying  surface,  which  is  usually  on  about 
the  6th  or  8th  day.  When  it  comes  away  the  wound  is  found  quite  clean,  and 
retains  enough  of  tiie  iodoform  on  its  surface  to  keep  it  so  until  it  is  healed.  This 
treatment  appears  to  promise  much,  modified  or  not  as  the  case  may  be.  1  have  only 
had  an  opportunity  of  employing  it  once  in  a  case  still  under  treatment,  on  which  I 
operated  a  month  ago.  But,  as  far  as  this  case  was  concerned,  the  mouth  remained 
perfectly  sweet  throughout,  and  the  only  disadvantage  the  dressing  appeared  to  have 
was  probably  due  to  my  putting  too  much  iodoform  on  the  gauze.  The  patient 
appeared  to  suffer  a  little  from  it,  and  to  feel  nauseated  for  a  day  or  two.  But  this 
may  not  have  been  due,  of  coul^se,  to  the  drug.  In  other  cases,  in  which  my  colleague, 
Mr,  Heath,  has  used  powdered  iodoform  as  a  simple  dressing  without  gauze  for  the 
wound  at  the  base  of  the  tongue,  the  results  have  been  equally  good.  Indeed,  it 
would  appear  from  recent  observations  that  in  this  strong  antiseptic  we  have 
discovered  the  best  dressing  yet  used  for  the  after  treatment  of  excisions  of  the  tongue 
and  floor  of  the  mouth.  This  will  no  doubt  be  employed  in  various  ways,  according 
to  the  fancy  of  different  surgeons,  but  if  it  continue  to  give  as  good  results  as  hereto- 
fore in  preventing  septic  changes  in  the  secretions  on  the  wound  surfaces,  but  little 
is  left  to  be  desired. 

In  most  of  the  cases  in  the  series  just  alluded  to,  the  patients  were  fed  by  an 
ffisopbageal  tube  introduced  for  each  meal  for  several  days,  and  there  can  be  little 
doubt  that  this  contributed  to  some  extent  towards  the  very  good  results  obtained, 
the  mouth  being  thus  kept  quiet  and  much  cleaner  than  could  otherwise  be  expected. 

In  several  of  the  cases  at  University  College  Hospital  we  have  adopted  the  plan 
of  feeding  our  patients  with  nutritive  enemata  for  the  first  few  days,  with  a  similar 
object  in  view,  and  this  has  answered  well  as  long  as  the  rectum  tolerates  the  injec- 
tions. As  a  I'ule  this  is  only  for  a  few  days,  after  which  it  becomes  very  irritable  and 
expels  even  small  enemata.  But  in  the  meantime  the  wound  has  probably  reached 
the  stage  of  clean  granulation,  after  which  there  is  less  danger  of  the  particles  of  food 
sticking  in  corners  of  the  cavity  and  provoking  foulness.  Other  surgeons  have  found 
this  plan  to  answer  equally  well. 

Washes  of  various  kinds  may  also  be  used  with  some  benefit  after  excision  of  the 
tongue,  though  not  equal  as  antiseptics  to  applications  of  Iodoform.  Among  these 
Chlorate  and  Permanganate  of  Potash,  or  Carbolic  Acid,  are  perhaps  the  best,  but 
they  often  produce  severe  pain  in  the  wounded  part,  and  the  very  necessity  of  con- 
stant repetition  places  them  much  behind  iodoform  as  a  dressing,  which  requires 
to  be  renewed  only  once  or  twice  in  a  day.  Crystals  of  Permanganate  of  Potash 
have  also  been  used  to  apply  to  the  wounded  surfaces  at  the  first  dressing  as  an 
escharotic,  which  was  hoped  would  prevent  septic  absorption,  but  it  has  fallen  again 
into  disuse,  iodoform  dressing  replacing  it. 

Relative  mortality  of  different  operations. — A  glance  at  the  relative  mortality  of  the 
various  methods  of  extirpation  already  enumerated  may  perhaps  now  suitably  follow 
the  above  tables.  But  here  we  are  met  by  the  great  difficulty  of  classifying  the  published 
operations,  so  few  of  these  are  precisely  alike,  owing  to  the  individual  pecviliarities  of 
each  case  and  the  particular  fancy  of  the  various  surgeons  who  have  dealt  with  them. 
They  may  be,  however,  roughly  classed  in  two  ways ;  but  we  must  be  on  our  guard 
against  placing  too  much  reliance  upon  the  hard  figures  brought  out  under  either  mode. 
Thus  they  may  be  arranged — (1)  according  to  the  position  from  which  the  tongue  was 
removed,  and  (2)  according  to  the  appliance  used  for  the  actual  severance  of  the 
tissues.  In  the  first  case  the  tongue  will  have  been  partially  or  wholly  extii^pated 
either  (rt)  through   the  mouth  ;  (i)  after  division  of  the  jaw  ;  or  (c)  from  beneath  the 
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latter.     In  the  second  case,  eitlier  (a)  the  wire  or  chain  ecraseur  has  been  used,  or 
[b)  the  galvanic  ecraseur,  or  (c)  the  simple  cutting  instruments,  knives,  or  scissors. 

In  our  table  of  38  operations  for  cancer  of  tongue,  the  first  classification  v^ill  only 
go  a  short  way,  the  great  majority  of  the  tongues  having  been  removed  through  the 
month.  But  all  the  more  it  is  of  value  as  showing  the  relative  dangers  of  the  gal- 
vanic and  the  simple  ecraseur  to  some  extent,  though  the  numbers  are  small.  The 
operations  arrange  themselves  as  follows  : — ■ 


Total 

Died 

Mortality,  p.c. 

Galv.  ecraseur  from  the  mouth  . 

,,               after  division  of  jaw 
Wire  ecraseur  from  the  mouth    . 

,,               from  hyoid  iocisioii 
Scissors  from  mouth    .          .         . 
Knife  and  cautery  from  mouth     . 
Knife  after  division  of  jaw  . 

13 
4 

12 

1 

1 
1 

5 
3 

1 
1 

38-4 
75-0 

8'3 

20-0 



38 

10 

26-3 

Thus  it  will  be  seen  that  out  of  17  cases  where  the  galv.  ecraseur  was  used,  8  died, 
6  of  the  deaths  being  due  to  the  direct  lung  affections  described  above,  the  remaining 
2  dying  respectively  of  oedema  glottidis  and  ordinary  septicaemia.  Of  17  cases  in 
which  the  wire  ecraseur  was  emj^loyed,  2  died,  one  of  surgical  pneumonia,  the  other 
of  ordinary  pysemia,  with  abscesses  over  the  spleen  and  renal  infarcts,  the  lungs 
being  healthy. 

Billroth 's  two  series  of  cases  are  classified  in  somewhat  the  same  way  as  above, 
except  that  there  are  two  additions  not  represented  among  our  cases  and  that  opera- 
tions for  recurrence  are  included.  The  latter  fact  of  course  lowers  the  mortality 
relatively,  for  in  this  country  second  operations  are  not  usually  counted  in  this  way 
in  statistics.  In  examining  the  table  below,  it  must  be  remembered  that  the  first 
series  (^^von  Winniw^arter)  includes  only  42  patients,  and  the  second  (Woelfler)  44.  The 
statistics,  however,  are  particularly  valuable  as  coming  from  the  experience  of  one 
operator  and  his  assistants  in  one  hospital : — 


vox  WlXNlW 

ARTKR 

WOFXFLER 

Mortality 

total  of 
combined 

Extirpation  from  the  mouth , 

Total 

Died 

Mortalit}- 

Total 

Died 

Mortality 

tallies 

21 

2 

95 

20 

5 

25-0 

17-0 

including  7  (von  AV.'s  table) 

by  galvanic  ecraseur 

No  ga 

dvanic  ecraseur 

Extirpation  from  the  mouth 

18 

5 

27-7 

20 

2 

10-0 

18-4 

after   ligature   of  lingual 

artery  or  arteries 

Extirpation     from      supra- 

13 

6 

461 

4 

— 

— 

35-2 

hyoid  region 

Extirpation  with  section  of 

2 

2 

100 

6 

1 

lG-6 

37-5 

jaw;  (1)  'temporary  re- 

section ' ;    (2)  removal  of' 

part  of  jaw 

Total 

8 

54 

15 

27-7 

50 

16-0 

221 

Extirpation   of    glands    for 

3 

1 

. 





, 



recurrence 

Extirpation    of    tongue    by 

— 

— 

— 

1 

1 

— 

— 

pharyngotomy  incision 
Total 

57 

16 

28-0 

51 

9 

17-6 

23-11 

On  carefully  examining  von  Winniwarter's  series  of  cases  in  detail,  I  find  that  they 
cannot  be  fairly  compared  with  ours  in  any  other  way  except  in  one  point — namely, 

^  Or  29-0  on  86  individuals. 
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the  excision  by  the  galv.  ecraseuv  from  the  mouth.  Of  these  there  were  7,  of  which 
2  died,  or  28"5  per  cent.,  results  not  quite  so  bad  as  where  this  instrument  was  used 
at  our  hospital  in  a  larger  number  of  cases,  but  still  pointing  to  the  risks  attending 
on  its  employment.  Apparently  the  wire  or  chain  ecraseur  was  not  used  in  any  of 
Billi-oth's  cases,  so  that  we  have  no  way  of  contrasting  his  with  ours  in  respect  to  the 
desirability  of  its  employment.  It  may  be  mentioned  further  that  in  Woelfler's  series 
where  extirpation  took  place  from  the  mouth,  as  in  the  first  group  of  the  above  table 
without  preliminary  ligature  of  the  lingual  artery,  the  parts  were  cut  in  a  large 
proportion  of  cases  with  a  curved  scissor-s  by  a  method  since  independently  advocated 
by  Mr.  Whitehead  as  possessing  many  advantages. 

But  one  point  is  quite  clear  from  all  these  analyses — namely,  that  though  those 
operations  for  well-marked  disease  on  the  tongue  which  require  extensive  dissection 
along  the  floor  of  the  mouth  and  side  of  the  neck,  with  or  without  division  of  the 
jaw,  have  hitherto  been  the  most  dangerous  of  any,  they  have  given  the  best  results 
(where  the  patient  has  survived)  as  to  non-recurrence  or  length  of  immunity  from 
recurrence.  And  when  we  come  to  inquire  into  the  nature  of  the  risks  connected 
with  these  more  extensive  operations  we  find  them  nearly  all  of  one  class — they  are 
almost  always  due,  namely,  to  septic  infection  of  one  kind  or  another.  When  the  dis- 
eased tongue  has  been  removed  by  the  sub-maxillary  method  at  its  base,  the  dangers 
of  shock  of  haemorrhage  into  the  air-passages  or  otherwise  have  not  been  encountered. 
The  deaths  resulting  have  in  almost  every  instance  been  due  to  septicaemia,  pyemia,  or 
surgical  pneumonia.  This  being  so,  we  may  hope  that  the  day  will  soon  come  when, 
having  learned  how  to  operate  on  this  particular  region  aseptically,  and  in  the  after 
treatment  to  guard  against  jjutrid  infection,  we  may  proceed  fearlessly  to  the  more 
deliberate  radical  extirpation  of  the  diseased  tongue  and  infiltrated  parts  around,  and 
so  save  our  patients  from  recurrence,  which  so  frequently  follows  the  other  methods 
that  they  almost  deserve  the  name  of  the  palliative  operations.  Such  an  elimination 
of  the  dangers  of  sepsis  has  gradually  taken  place  in  the  history  of  other  grave  pro- 
cedures of  late  years,  thanks  to  the  teaching  of  Mr.  Lister  in  particular,  and  also  to  a 
general  advance  of  surgery  all  along  the  line.  And  it  is  not  too  much  to  hope  that 
it  is  quite  possible  here  too.  We  now  know  our  enemy  and  his  various  modes  of 
attack  in  great  measure.  If  we  can  meet  him  and  foil  him,  we  shall  have  achieved 
another  triumph  in  surgery.  We  shall  have  rescued  a  large  and  possibly  inci'easing 
class  of  patients  from  one  of  the  most  painful,  distressing,  and  raj^idly  fatal  forms  of 
cancerous  disease  known.  That  we  are  justified  in  risking  a  good  deal  in  the  mean- 
time in  the  pursuit  of  such  an  end,  no  one  familiar  with  the  history  of  these  cases 
can  for  a  moment  doubt.  The  fact  of  the  disease  being  so  inevitably  and  I'ajiidly 
fatal  is  enough  for  this.  And  we  are  further  justified,  after  a  considerable  number  of 
years'  experience,  by  the  knowledge  that  we  have  already  achieved  much,  however 
much  still  remains  to  be  done.  That  there  is  a  great  and  useful  future  for  the  more 
extensive  and  radical  operations  on  the  tongue  and  the  parts  about  its  root,  we  may 
venture  now  to  predict  with  confidence. 

Palliative  treatment  for  cancer  of  the  tongue. — And  though  this  be  all  true,  it  in 
no  way  lessens  the  force  of  the  conclusion  ventured  on  at  the  commencement  of  this 
section — namelj^,  that  the  greatest  of  all  advances  in  the  treatment  of  cancer  of  the 
tongue  is  to  be  made  in  the  direction  of  eaidy  diagnosis  and  early  and  decided 
operative  interference  while  the  disease  is  still  purely  and  beyond  all  doubt  local. 

There  now  remain  but  a  few  words  to  be  said  as  to  the  palliative  treatment  of 
cancer  of  the  tongue,  when,  for  any  reason,  excision  of  the  organ  is  not  undertaken. 

The  first  great  evil  which  the  patient  will  wish  to  be  relieved  from  will  be  the 
pain,  which  in  many  cases  is  almost  intolei'able.  This  is  not  present  in  every  case  of 
the  affection,  however,  of  cancer  of  the  tongue  ;  and  I  have  seen  cases  in  which  even 
advanced  disease  produced  but  little  discomfort.  Still,  the  instances  in  which  it  is 
present,  and  they  are  many,  call  for  relief  urgently.  The  pain  is  usually  felt,  not  only 
in  the  organ  itself,  but  also  frequently  over  nearly  the  whole  distribution  of  the  fifth 
nerve  on  the  affected  side.  In  such  a  case,  anodynes  will  give  only  partial  and  tem- 
porai-y  relief,  and  something  more  must  be  done.     Here  the  division  of  the  gustatory 
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nerve,  proposed  many  years  ago  by  Hilton,  has  been  found  of  much  benefit  by  several 
surgeons.  The  mode  of  performing  this  operation,  defined  later  by  Moore,'  is  perhaps 
better  than  that  originally  practised  by  Hilton,  and  is  now  usually  followed.  A  curved 
bistoury  is  passed  through  the  mucous  membrane  of  the  floor  of  the  mouth,  at  a  point 
corresponding  to  and  in  the  direction  of  a  line  drawn  from  the  last  molar  tooth  to 
the  angle  of  the  jaw,  and  when  it  has  reached  below  the  ridge  of  the  bone  which 
corresponds  to  the  nerve,  it  is  pressed  firmly  outwards  against  the  jaw  and  made  to 
cut  upon  the  latter  as  it  is  withdrawn.  In  this  way  the  nerve  is  sevei'ed  as  far 
back  as  is  necessary.  In  Moore's  cases  the  relief  to  the  pain  was  great  and  lasting, 
and  the  patient's  condition  was  much  improved. 

This  operation  has  another  good  effect,  hardly  less  marked— -namely,  an  arrest  of 
the  ])rofuse  salivation  which  in  many  cases  renders  a  patient's  life  very  miserable, 
and  is  besides  very  exhausting. 

The  next  trouble  which  will  call  for  treatment  Avill  be  the  intense  fcetoi-  ai-ising 
from  the  decomposing  debris  of  the  ulcer  with  the  saliva  secreted  over  it.  This  is 
often  acutely  distressing  to  the  patient  and  his  friends,  and  may  lead  eventually 
to  surgical  pneumonia  if  not  checked,  as  in  two  of  Moore's  cases.  This  is  best 
treated  by  the  sprinkling  over  the  ulcerated  suiface,  cleaned  previously  as  far  as 
possible,  of  a  small  quantity  of  powdered  iodoform.  If  the  growth  have  been  faii-ly 
dried  beforehand,  this  will  cling  and  stick  to  the  surface  for  a  long  time,  even  days, 
and  most  effectually  control  all  decomposition,  as  I  have  seen  in  more  than  one  case. 
If  this  be  not  to  hand,  washes  of  Condy's  fluid,  of  Chlorate  of  Potash,  or  Carbolic 
Acid  in  solution  may  be  used  with  good  effect.  But  these  are  troublesome  from  the 
necessity  of  constant  repetition,  and  often  from  the  aggravation  of  the  pain  which 
they  often  produce.  The  inti-oduction  of  Iodoform  into  the  treatment  of  such  cases 
has  therefore  been  a  great  advance,  for  there  is  no  objection  to  its  use  if  not  too  freely 
appHed,  and  its  effect  is  slightly  anodyne  as  well  as  strongly  antiseptic. 

Again,  patients  with  advanced  lingual  cancer  not  unfrequently  suffer  from 
repeated  bleedings  from  opening  up  of  the  arteries  of  the  tongue.  Here  we  are 
frequently  driven  from  one  strong  local  haemostatic  to  another,  until  at  last  ligature 
of  the  lingual  artery  has  to  be  resorted  to.  This  will  generally  be  effectual,  but  is  by 
no  means  a.n  easy  operation  if,  as  is  usual  in  advanced  cases,  the  side  of  the  neck  be 
the  seat  of  much  induration  around  infiltrated  glands.  Hence  an  extra  reason,  if  one 
were  wanting,  for  the  pei'formance  of  early  excision.  For  we  know  that  in  the  vast 
majority  of  cases  the  disease  once  removed  from  the  tongue  and  floor  of  the  mouth 
does  not  recur  there  again,  but  in  the  glands,  and  thus  the  risks  of  hsemorrhage  ai'O 
eliminated  in  the  fui-ther  course  of  the  case. 

Finally,  the  pressure  effects  of  the  recurrent  growths  in  the  neck  may  have  to  be 
considered.  Thus  we  may  be  called  upon  to  feed  a  patient  with  a  catheter  passed 
down  the  oesophagus  past  an  obstruction  from  enlarged  glands,  as  in  one  of  our  latest 
cases  at  University  College  Hospital ;  or  the  question  of  the  propriety  of  gastrotomy 
may  have  to  be  entertained  if  this  fail.  But  these  are  matters  of  genei-al  surgery,  and 
need  not  be  more  than  alluded  to  here. 

In  conclusion,  it  may  be  well  to  recall  the  fact  once  more  that  extirpation  of  the 
tongue  for  cancer  removes  several  of  these  sourcesof  distress  just  alluded  to,  to  which 
patients  unoperated  on  are  almost  inevitably  exposed — namely,  pain,  foetor,  salivation, 
and  the  swallowing  of  dischai^ges,  and  life  is  thus  rendered  at  least  tolerable,  if  it  is 
not  prolonged, 

Arthur  E.  Barker. 

^   Trans.  Mech-  CMr.  Soc.  vol.  xlv.  p.  47. 
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DIPHTHERIA  AND   CEOUP. 

DiPHTIIEKIA. 

A  FEW  years  ago  the  name  of  diphtheria  was  unknown  in  England.  It  is  highly 
probable  that  the  descriptions  of  some  of  our  older  writei'S  refer  to  this  disease, 
which  no  doubt  appeared  then,  as  now,  in  an  epidemic  form  ;  but  for  a  very  long- 
period  England  had  been  free  from  its  presence,  and  our  acquaintance  with  its  symp- 
toms and  consequences  was,  till  recently,  chiefly  derived  from  observations  made  in 
France,  where  it  had  been  known  and  studied  for  a  number  of  years. 

The  first  observations  which,  in  this  country  at  least,  led  to  a  true  understanding 
of  the  nature  of  that  false  membrane  which  so  eminently  charactei'ises  diphtheria  were 
made  with  reference  to  sporadic  croup  by  Dr.  Home,'  about  the  middle  of  the  last 
century.  He  first  recognised  the  existence  of  a  mass  of  fibrine,  moulded  to  the  form 
of  the  subjacent  structures,  and  adherent  to  the  mucous  membrane,  but  lying  quite 
upon  its  surface,  'and  generally  lying  loose  upon  it.'  Prior  to  this  date  such  exuda- 
tions were  supposed  to  be  part  of  the  membrane  itself,  detached  in  the  form  of  a  slough. 

In  1801  Dr.  Cheyne  published  his  essay  on  '  Cynanche  Trachealis,  or  Croup,'  in 
which  he  described  clearly  a  membranous  laryngitis,  and  figured  the  post-mortem 
appearance  of  the  parts  concerned. 

From  this  time  the  word  '  croup  '  began  to  be  applied  to  that  form  of  inflamma- 
tion of  the  air-passages  which  is  attended  with  the  production  of  a  false  membrane. 

In  182  L  Bretonneau,^  in  his  Memoirs  read  before  the  French  Academy,  called 
attention  to  an  epidemic  disease,  in  which  occurred  a  specific  inflammation  attended 
with  the  formation  of  false  membrane,  chiefly  upon  the  mucous  membrane  of  the 
throat  and  windpipe,  but  also  upon  excoriated  skin.  This  disease  he  called  first 
'  dij)htherite  '  and  subsequently  '  diphtheric  ; '  he  considered  it  due  to  a  specific  virus, 
and  believed  that  membranous  croup  was  one  of  its  manifestations. 

Thus  arose  the  name  *  diphtheria,'  which  has  ever  since  been  employed  to  de- 
signate the  disease  of  which  Bretonneau  gave  the  first  scientific  account,  the 
symptoms  of  which  have  undergone  so  little  change,  that  his  report  continues  to  be  a 
very  faithful  picture  of  the  usual  forms  which  it  presents,  although  his  theory  of  the 
local  character  of  the  disease  has  been  now  almost  entirely  abandoned. 

Definition.'^ — Diphtheria  may  therefore  be  defined  as  an  acute  specific  febrile 
disease,  contagious  and  often  epidemic,  the  special  characters  of  which  are — («)  the 
formation  of  false  membrane,  chiefly  iipon  the  mucous  membrane  of  the  throat 
and  air-passages,  but  also  upon  excoriated  skin  surfaces ;  (5)  a  grave  and  rapidly  in- 
creasing depression  and  anaemia  ;  and  (c)  in  the  later  stages,  evidences  of  disturbed 
innervation. 

It  attacks  persons  of  all  ages,  but  prevails  most  among  children  luider  seven 
years  of  age.  Of  adults,  those  are  most  prone  to  diphtheria  who  are  suffering  or  con- 
valescing from  other  diseases  or  from  injury.  Among  children  it  is  not  uncommonly 
associated  with  measles,  and  with  enteric  and  scarlet  fevers.  It  shows  no  preference 
for  either  sex. 

^  An  Inquiry  into  the  Nature,  Causes,  and  Cure  of  the  Croup,  by  Francis  Home,  M.D. 

"^  Memoirs  on  Diphtheria,  published  by  the  New  Sydenham  Society. 

^  For  defiuitiou  of  the  word  '  diphtheria,'  the  reader  is  also  referred  to  the '  Report  of  the 
Scientific  Oommittee  '  of  the  Medico-Ohirurgical  Society,  '  On  the  Eelatious  of  Membranous 
Croup  and  Diphtheria,'  Med.-Chir.  Trans,  vol.  Ixii.  p.  30.  Frequent  use  of  this  most 
valuable  Report  bas  been  made  in  this  article. 
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The  most  common  source  of  the  disease  is  douhtless  contagion,  and  as  with  other 
inoculable  diseases  which  are  also  certainly  conveyed  from  the  sick  to  the  healthy 
through  the  atmosphere  without  actual  contact,  so  with  this  there  seems  every  reason 
to  believe  that  in  certain  investigated  instances  the  infection  has  been  so  propagated  ; 
and  we  can  hardly  withhold  our  assent  to  the  proposition  that  it  may  be  so  in  all, 
although  it  is  not  always,  perhaps  not  often,  possible  to  trace  the  source  of  the  infec- 
tion, and  the  means  of  its  transmission. •  Filth  and  bad  drainage  are,  however, 
certainly  favourable  for  its  development. 

Symptoms. — The  incubation  period  of  diphtheria  is  not  certainly  known  ;  it 
a]ipears  to  vaiy  between  a  few  hom'S  and  a  week.  At  a  variable  period  then,  but 
usually  a  few  days  after  exposure  to  the  poison,  the  person  attacked  shows  signs  of 
general  illness  and  febrile  disturbance,  accompanied  usually  by  sore-throat,  and  often 
by  some  tenderness  of  the  lymphatic  glands  at  the  angle  of  the  jaw. 

Diphtheritic  fever. — The  primary  action  of  the  poison  when  imbibed  into  the  system 
is  an  altei-ation  in  the  character  of  the  blood.  This  we  infer,  in  the  first  place,  from 
the  sense  of  malaise,  and  the  febrile  action,  which,  in  some  instances  vei-y  slight 
indeed,  but  in  some  very  severe,  can  be  traced  before  any  local  manifestation  occurs. 
This  fever  alone  may  kill,  and  when  it  does  so,  it  is  always  by  its  assuming  an 
asthenic  character ;  the  patient  either  becomes  daily  weaker,  and  ultimately  dies  of 
exhaustion,  or  the  case  is  marked  by  a  low  muttering  delirium,  with  a  tendency  to 
sloucfh  about  the  inflamed  mucous  membrane,  excessive  pi'ostration,  and  rapid  sinking; 
in  either  case  the  pulse  is  feeble  and  very  frequent.  It  is  to  be  borne  in  mind  that 
this  is  the  invariable  character  of  the  disease,  however  inflammatory  the  fever  may 
in  the  first  instance  seem  to  be.  In  the  second  place,  we  infer  the  existence  of  blood- 
poisoning  from  the  occasional  appearance  of  pui-pui-a  and  sanious  exudations  in  fatal 
cases,  and  the  constant  sequel  of  intense  anaemia,  even  in  comparatively  mild  cases, 
during  convalescence. 

These  peculiarities  are  very  striking,  because  the  depression  re^^ulting  from  the 
attack  is  out  of  all  proportion  to  its  severity,  and  even  when  the  fever  is  manifestly 
asthenic  in  its  character,  the  subsequent  weakness  seems  very  much  greater  than 
might  have  been  anticipated,  and  may  end  in  a  gradual  but  t«tal  failure  of  vital 
power  after  all  danger  had  seemed  to  be  at  an  end. 

TJte  fibrinous  exudation. — The  next  immediate  effect  of  the  poison  is  the  local 
action  on  the  mucous  membrane  of  the  throat,  which  looks  from  the  first  swollen  and 
red,  as  if  it  were  the  seat  of  active  inflammation.  And  such  no  doubt  it  is ;  but  it  is 
a  specific,  and  not  an  ordinary  inflammation.  It  is  quite  different  in  its  character 
and  consequences  from  the  ordinary  inflammation  of  mucous  membrane,  and  bears 
some  analogy  to  that  which  is  more  commonly  restricted  to  serous  membrane ;  differ- 
ing from  it  most,  perhaps,  in  its  tendency  to  localisation.  We  are  all  perfectly  fami- 
liar with  the  rapid  spread  of  the  inflammatory  blush,  from  a  single  point,  over  the 
whole  involutions  of  the  peritonseura,  with  its  sticky,  glazy,  and  fibrinous  exudation ; 
we  see  the  same  exudation  forming  a  thick  shreddy  coating  all  over  the  heart  or  cover- 
ing the  entire  surface  of  the  pleura.  In  diphtheria  we  have  the  same  character  marking 
the  exudation,  but  the  parts  involved  are  not  coextensive  with  the  limits  of  the  mem- 
brane. In  many  cases  the  patches  of  lymph  are  few  and  small,  and  the  inflammation 
is  confined  to  the  back  of  the  throat.  In  a  certain  number  of  instances,  the  trachea, 
and  even  the  bronchi,  are  involved  ;  not  unfrequently  the  membrane  lining  the  nares 
is  attacked  more  or  less  extensively ;  more  rarely  the  exudation  travels  down  the 
oesophagus  ;  and  in  a  few  cases  it  reaches  up  the  lachrymal  duct  to  the  surface  of  the 
eye.  The  laws  of  its  extension  seem  to  be  much  more  in  harmony  with  those  of 
mucous  than  of  serous  inflammations,  and  there  is  but  little  diflTerence  in  this  respect 
between  diphtheria  and  ordinary  sope-throat,  which  may  either  be  limited  to  the  fauces, 
or  may  be  the  commencement  of  a  catarrh  ending  in  general  bronchitis.  The  char- 
acter of  the  exudation  vai-ies  much  in  the  same  manner.  When  the  extent  of 
inflamed  surface  is  small,  the   effusion  is  scanty,  and  the  deposit  of  flbiine  of  less 

^  See  Dr.  W.  Ogle's  '  Eemarks  on  the  Dissemination  of  Diphtheria/  St.  Georges  Hospital 
Reports,  vol.  ix.  p.  704. 
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thickness  and  consistency  ;  when  the  inflammation  is  more  extensive,  it  is  generally 
also  more  intense,  and  the  effusion  is  thicker  and  denser,  deeper  and  firmer.  But 
there  is  no  absolute  rule  in  this  respect.  The  fibrine  is  exactly  analogous  to  that  which 
usually  covers  inflamed  serous  membrane,  presenting  not  only  the  same  general 
appearances,  but  also  the  same  microscopical  elements. 

The  ordinary  consistence  of  the  effusion  is  such  that  it  is  often  called  false  mem- 
brane ;  but  it  is  sometimes  scarcely  more  cohesive  than  paste,  and  contains  more 
granular  matter  and  cells  than  fibre  in  its  structure.  The  mucous  membrane  on 
which  it  rests  is  almost  always  redder  than  usual  •  and  when  the  fibrinous  layer  is 
removed,  it  looks  raw  and  irritable,  as  if  denuded  of  its  epithelium  ;  it  is  generally 
also  dotted  over  with  bloody  points  where  the  adhesion  has  been  closer  or  the 
exudation  has  entered  the  mucous  follicles  and  torn  the  tissue  in  its  removal. 

The  diphtheritic  exudation  does  not,  however,  always  commence  upon  the  throat ; 
it  may  attack  primarily  the  larynx,  the  nares,  or  the  posterior  surface  of  the  soft 
palate,  situations  where  its  presence  would  be  less  obvious  and  where  its  discovery 
may  be  difficult.  It  may  also  be  seen  on  the  skin  when  the  cuticle  has  been  removed 
by  a  blister  ;  and  it  is  alleged  that  the  contagion  of  the  disease  has  spread  in  this  wa} 
to  persons  who  have  had  blistei^s  applied  while  living  in  rooms  where  others  have 
been  suffering  from  diphtheria.  Any  ulcerated  or  abraded  surface,  in  persons 
laboui-ing  under  the  disease,  may  similai'ly  become  coated  with  false  membrane ;  and 
not  unfrequently  the  mucous  membrane  of  the  pudenda  in  female  children  is  the  seat 
of  a  similar  exudation.  Suppuration  of  an  unhealthy  kind  sometimes  attacks  the 
mucous  membrane  beneath  the  exudation,  which  melts  away  with  a  gangrenous 
odour,  leaving  a  slough  or  a  foul  ulcerated  surface  behind ;  and  then  the  whole  couise 
of  the  disease  may  be  changed,  and  the  patient  may  fall  into  that  low  typhoid  condi- 
tion which  is  believed  to  be  caused  by  the  absorption  of  unhealthy  inflammatory 
pi'oducts. 

The  mere  fact  of  exudation  having  taken  place,  apai't  from  its  value  as  an  indica- 
tion of  the  severity  of  the  attack,  claims  our  most  earnest  attention,  from  its  occa- 
sional bearing  on  the  issue  of  the  case  as  a  local  complication.  It  is  not  the  extent 
of  surface  attacked  which  excites  apprehension,  but  the  importance  to  life  of  the 
naiTow  chink  through  which  air  is  drawn  into  the  lungs,  and  the  readiness  with  which 
a  very  small  amount  of  thickening,  or  a  very  slight  deposit  on  the  membrane  cover- 
ing the  chordae  vocales,  may  obstruct  the  entrance  of  air,  and  cause  death  by  suffo- 
cation. It  would  appear  that  in  different  epidemics  the  tendency  of  the  inflammation 
to  spread  to  the  larynx  has  varied  veiy  greatly ;  s-ometimes  a  majority,  sometimes 
but  a  small  number  of  the  deaths  resulting  from  this  circumstance. 

There  is  no  doubt,  however,  that  the  tendency  to  the  laryngeal  implication  is  in 
proportion  to  the  youth  of  the  patient,  and  the  mortality  may  be  f-aid  to  have  the 
same  relation  to  age.  The  gravity  of  laryngeal  diphtheria  may  be  estimated  by  the 
statement  of  the  Committee  of  the  Medico-Chirurgical  Society  that  'the  mortality 
where  laryngeal  membrane  is  found,  whether  with  or  without  faucial,  is  90  per  cent.' 

The  charactei-  of  the  symptoms  will  obviously  depend  to  some  extent  upon  the 
locality  of  the  diphtheritic  membrane.  If  the  tonsils,  palate,  or  pharynx  be  the  part 
attacked,  fheie  will  be  painful  deglutition,  tenderness  and  swelling  of  the  glands 
near  the  angle  of  the  jaw,  and  perhaps  deafness,  or  suppuration  of  the  middle  ear. 
Post-pharyngeal  abscess  also  sometimes  forms,  and  adds  to  the  difficulty  of  swallowing. 
If  the  naies  are  the  seat  of  the  exudation,  coryza  and  foul  dischai'ge  from  the  nose 
will  be  present,  while  the  laryngeal  complication  soon  makes  itself  evident  by  rapidly 
increasing  dyspnoea  and  all  its  attendant  distress.  When  the  laryngeal  symptoms 
occur,  they  aie  of  a  gravity  which  at  once  makes  them  the  prominent  feature  of  the 
disease.  The  child  becomes  increasingly  lestless;  the  respiration  stridulous,  and 
the  cough  of  metallic  harshness;  the  voice  becomes  whispering  or  is  lest  altogether  j 
there  is  an  expression  of  great  anxiety ;  the  complexion  becomes  livid,  and  the  pulse 
rapid  and  weak.  An  important  symptom,  indicative  of  the  obstruction  to  the  ingress 
of  air  to  the  lungs,  is  the  recession  of  the  soft  parts  of  the  chest  with  each  inspiration  j 
this   is  the   more  mai'ked  the  greatei-  the  I'espiratoiy  effoi'ts.     The  urgency  of  the 
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symptoms  may  be  temporarily  relieved  by  the  expectoration  of  false  membrane,  or 
aggravated  by  recurring  spasm  of  the  glottis.  The  difficulty  of  the  breathing  induces 
gi-eat  exhaustion,  and,  as  the  disease  progresses,  the  patient  is  less  able  to  maintain  the 
effort.  The  respiration  becomes  moie  shallow,  the  drowsiness  more  overpowering, 
and  death  occurs  either  in  a  sudden  spasm  of  the  glottis,  or  in  a  condition  of  coma  or 
exhaustion.  In  the  course  of  these  events  lai-ge  portions  of  the  lungs  may  become 
collapsed,  or  consolidation  may  occur  from  lobular  pneumonia. 

Albtcminuria.—A.noth.er  symptom  of  common  occurrence  in  the  severer  forms  of 
diphtheria  is  an  albuminous  state  of  the  urine.  As  in  scarlatina,  the  presence  of 
albumen  is  simply  due  to  congestion  of  the  kidney  ;  and  we  conclude  that  in  some 
way  or  other  the  vitiated  or  poisoned  blood  stimulates  the  capillary  vessels  so  as  to 
produce  this  state  of  congestion  ;  but  we  have  as  yet  no  clue  to  unravel  further  the 
mystery.  In  the  one  disease  the  urine  presents  no  trace  of  albumen  during  the 
acute  stage,  the  congestion  only  appearing  ^vith  the  desquamation  of  the  cuticle  after 
the  febrile  condition — the  scarlet  fever,  so  to  speak — has  passed  off;  in  the  other  it 
commences  at  a  very  early  period  of  the  disease,  generally  lasts  only  for  a  few  days, 
and  does  not  cling  to  the  patient  during  convalescence,  as  is  the  case  so  often  in 
scarlatina.  It  causes  no  surprise  that  we  cannot  explain  these  peculiarities,  since  we 
have  no  idea  why  the  complication  exists  at  all,  when  it  does  not  accompany  any 
other  form  of  sore-throat,  nor  to  the  same  extent  any  other  febrile  disorder. 

Paralysis. — Another  phenomenon  accompanies  or  rather  follows  upon  attacks  of 
diphtheria  with  sufficient  frequency  to  establish  a  certain  relationship  between  them  ; 
but  as  yet  we  can  only  affirm  that  paralytic  affections  may  be  apprehended  after 
partial  convalescence  from  diphtheria — after,  indeed,  the  throat  is  perfectly  well, 
and  nothing  seems  wanting  to  recovery  but  the  due  performance  of  the  nutri- 
tive functions.  This  may  be  the  gravest  of  the  sequelae,  since  patients  may  die  of 
paralysis  of  the  heart  ^  when  no  lesion  whatever  can  be  traced  after  death.  The 
paralysis  most  frequently  affects  only  the  muscles  of  deglutition  and  of  speech,  but 
does  also  sometimes  include  nearly  all  the  muscular  tissues  throughout  the  body  ; 
the  sight  becomes  impaired  through  loss  of  the  adjusting  power  of  the  eye,^  the 
pulse  fails,  apparently  from  diminished  nervous  enei'gy  in  the  heart,  the  legs  and 
arms  become  partially  powerless,  and  sensations  of  tingling  and  numbness  are  com- 
plained of,  or  actual  anaesthesia  exists. 

Epidemics  of  diphtheria  vary  much  in  seveiity,  and  wherever  the  disease  is  pre- 
valent there  commonly  occur  a  considerable  number  of  cises  of  sore-throat,  attended 
with  an  vuiusual  amount  of  depression ,  and  followed  by  anaemia,  cases  which  it  is  fair  to 
presume  have  their  origin  in  a  diluted  or  mild  infection  with  the  diphtheritic  poison.^ 

Treatment. — The  fatal  termination  of  an  attack  of  diphtheria  may  follow  either 
as  a  remote  or  immediate  result  of  the  fever  itself,  or  in  consequence  of  the  obstruc- 
tion of  the  larynx  by  local  exudation  ;  and  the  treatment  must  vary  as  the  one  or 
the  other  of  these  symptoms  is  the  predominant  feature  of  the  case.  Like  the  other 
acute  specific  diseases,  diphtheria  must  be  treated  on  general  principles,  inasmuch  as 
no  specific  remedies  have  yet  been  discovered  which  have  the  power  of  desti-oying 
the  blood-poisons  on  which  they  severally  depend. 

1 .  In  some  rare  cases  the  patient  is  at  once  prostrated  by  the  severity  of  the 
fever ;  he  has  a  brown  tongue,  a  quick  and  feeble  pulse,  probably  purpurous  spots  on 
his  body,  or  a  sanious  discharge  from  the  nose  or  fauces,  and  occasionally  muttering 
delirium.  Such  cases  rarely  shew  any  signs  of  rallying  ;  and  the  freest  use  of 
stimulants  affords  the  only  chance  of  saving  the  patient  or  enabling  him  to  recover 
from  the  shock  of  the  attack. 

2.  If  not  thus  prostrate  from  the  very  first,  yet  generally  fi-om  an  early  pei-iod 
the  tendency  of  the  disease  is  to  assume  a  low  or  asthenic  type,  and  to  produce  a 
depression,  which  must  be  met  or  even  forestalled  by  the  administration  of  stimulants. 
The  difficulty  of  swallowing  must  not  be  permitted  to  interfere  with  the  quantity  of 

^  Diphtheria,  its  Syn.ptoms  and  Treatment,  by  William  Jenner,  M.D.,  pp.  42-59. 
-  Diphtheria,  by  E.  H.  Greenhow,  M.D.,  p.  229. 
3  See  also  Dr.  W.  Ogle,  op.  vit.  p.  702. 


624  DIPHTHERIA    AND    CROUP. 

nourislimentj  taken  ;  patients  who  escape  the  first  severity  of  the  disease  are  still 
exposed  to  the  danger  of  a  lingering  convalescence,  or  a  gradual  exhaustion  of  the 
vital  powers ',  and  hence  the  importance  of  a  sustaining  mode  of  treatment,  and  of 
the  careful  avoidance  from  the  outset  of  all  loAvering  measures.  Chlorate  of  potash, 
hydrochloric  acid,  quinine,  and  muriated  tincture  of  iron,  are  the  constitutional 
remedies  on  which,  according  to  the  testimony  of  most  writers,  the  greatest  reliance 
is  to  be  placed  ;  but  if,  as  is  often  the  case,  there  is  much  difficulty  in  their  adminis- 
tration, it  is  to  be  remembered  that  food  and  stimulants  are  of  more  importance  than 
physic. 

3.  The  occurrence  of  unhealthy  suppui-ation  or  of  pyjemic  symptoms  gives  of 
course  increased  gravity  to  the  case,  and  calls  for  increased  activity  in  the  administra- 
tion of  stimulants  and  tonic  remedies.  Abscesses  should  be  opened  early  and  dressed 
with  antiseptic  applications.  In  such  cases  opium  and  quinine  are  sometimes  very 
useful,  and,  indeed,  the  extent  to  which  both  opiates  and  stimulants  are  borne  is  often 
surprising. 

4.  The  local  disorder  claims  our  attention  more  especiall}^  when  it  spreads  towards 
the  larynx  and  trachea.  The  idea  that  the  extent  of  the  exudation  was  the  cause  of 
the  severity  of  the  symptoms  has  been  entirely  abandoned,  and  with  it  that  meddle- 
some activity  which  deemed  it  necessary  to  apply  caustics  or  astringents  several 
times  a  day  to  the  throat.  An  abraded  surface,  whether  of  cuticle  or  of  mucous 
membrane,  is  speedily  covered  with,  the  diphtheritic  exudation  in  the  severer  forms 
of  the  disease,  even  when  no  contact  of  parts  is  possible  ;  and  it  would  seem  perfect 
madness  to  apply  an  escharotic  which  tends  to  denude  the  adjacent  membrane  of  its 
epithelium,  and  prepare  it  for  the  fibrinous  exudation  which  is  certain  to  take  its  place. 
The  application  must  be  astringent,  not  escharotic ;  a  stimulant  to  the  diseased  surface, 
not  a  destroyer  of  its  vitality.  The  occasional  sponging  with  a  solution  of  the  per- 
chlorideof  iron,  or  a  very  dilute  mineral  acid,  or  a  weak  solution  of  lunar  caustic  ;  the 
use  of  atomised  fluids  containing  detergents  or  astringents,  such  as  sulphm-ous  acid, 
myrrh,  or  benzoin ;  inhalations  or  gargles  of  a  similar  kind  ;  these  may  assist  in  pre- 
venting the  spread  of  the  exudation,  or  in  stimulating  the  parts  to  a  more  healthy 
action  ;  but  the  power  of  such  means  is  allowed  on  all  hands  to  be  very  limited. 

When  the  lar-ynx  is  also  involved  in  the  exudation,  dyspnoea  and  insufficient 
aisration  of  blood  add  very  materially  to  the  suflferings  of  the  patient  and  the  proba- 
bility of  a  fatal  termination ;  and  the  question  naturally  presents  itself  whether  any, 
and  how  much,  benefit  may  be  anticipated  from  the  operation  of  tracheotomy.  It  is 
b)"  no  means  easy  to  give  in  few  words  a  definite  ansM-er  to  this  inquiry,  or  to  lay 
down  rules  which  may  be  sufficient  to  guide  the  practitioner  in  deciding  on  his  course. 
If  we  turn  to  statistics,  we  find  that  the  fatal  termination  is  not  averted  to  any  great 
extent,  although  in  all  probability  some  lives  have  been  saved  by  the  operation 
which  must  otherwise  have  been  lost.  But  it  is  manifestly  impossible  to  frame  a  series 
of  cases  in  which  it  has  not  been  performed,  which  shall  be  an  exact  counterpart  to 
those  operated  upon  ;  and  without  such  a  basis  of  comparison,  the  knowledge  of  the 
exact  number  of  deaths  and  recoveries  after  operation  is  valueless.  It  is  indeed 
assei'ted  that  of  late  years  the  mortality  in  France  after  tracheotomy  is  not  nearly 
so  great  as  foi-merly ;  but  this  may  depend  not  so  much  on  the  results  being  more 
favourable,  as  on  a  more  hopeful  series  of  cases  being  selected.  In  such  circum- 
stances we  must  be  guided  by  genei-al  principles,  and  the  rules  for  our  guidance 
must  be  admitted  to  be  based  partly  on  conjecture.  It  may  be  assumed  then,  first 
of  all,  with  tolerable  confidence,  that  when  the  general  symptoms  indicate  that  the 
attack  is  comparatively  mild,  while  the  danger  of  suffocation  is  imminent,  tracheotomy 
does  give  a  chance  of  life  in  cases  otherwise  all  but  hopeless,  and  that  it  certainly 
does  give  prompt  and  certain  relief  to  the  suffering  immediately  caused  by  dyspnoea, 
than  which  nothing  is  harder  to  bear.  But  no  surgeon  ought  to  undertake  the 
operation,  even  in  such  circumstances,  without  fully  explaining  that  relief,  and  relief 
only,  from  impending  suffocation  is  its  object.  Secondly,  when  the  dyspnoea  is  less 
intense,  it  becomes  a  question  whether  the  relief  to  the  breathing  may  not  help 
forward  the  process  of  cure  which  nature  is  woi'king  out ;  or  it  may  rather  be  said, 
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whether  the  existing  amount  of  dyspnoea  does  not  materially  hinder  the  recovery, 
and  render  it  more  uncertain.  The  French  surgeons  are  disposed  to  answer  in  the 
affirmative ;  and  the  opinion  is  shared  by  many  among  ourselves ;  but  the  practice 
is  clearly  not  one  that  can  be  urged  as  necessary  in  the  present  state  of  our  know- 
ledge. Thirdly,  in  the  very  severe  forms  of  the  disease,  we  may  well  pause  before 
recommending  the  operation,  because  it  is  no  longer  a  question  of  the  possible  saving 
of  life,  bat  one  merely  of  giving  temporary  relief.  In  addition  to  which,  we  must 
remember  that  the  operation  may  entirely  fail  to  give  relief  in  consequence  of  the 
trachea  and  bronchi  being  blocked  up  by  false  membrane.  In  such  cases  it  can  only 
be  justified  by  intense  dyspnoea  and  impending  suffocation,  and  by  the  earnest  longing 
of  the  patient,  or  the  friends,  to  have  something  done  to  procure  relief.  Could  we 
know  with  any  degi^ee  of  certainty  how  far  the  exudation  extended  into  the  trachea 
and  bronchial  tubes,  we  should  have  most  valuable  information  to  guide  our 
decision.  Auscviltation  should  with  this  view  always  be  carefully  practised  ;  but  it 
must  be  confessed  that  the  determination  is  a  matter  of  extreme  difficulty,  and  one 
in  which  the  most  experienced  stethoscopist  may  fail  to  elicit  any  accurate  or  trust- 
worthy information.  If,  however,  the  operation  is  determined  upon,  it  is  vain  to 
defer  it  until  exhaustion  is  extreme,  or  the  lungs  are  hopelessly  damaged. 

5.  When  the  urgent  symptoms  are  passed,  convalescence  will  be  aided  by 
the  administration  of  iron,  and  by  the  free  admission  of  fresh  air  and  sunshine.  All 
active  exertion  must  for  a  time  be  avoided,  and  only  resumed  gradually  and  with 
caution.  Care  in  this  respect  is  especially  needful  should  there  be  any  symptoms  of 
paralysis. 

6.  During  the  prevalence  of  the  epidemic  many  slight  cases  occur,  which  assume 
more  or  less  its  specific  characters,  and  are  marked  by  the  presence  of  small  shreds  of 
lymph  on  the  fauces.  An  ordinary  sore-thi'oat  at  such  times  does  not  follow 
its  usual  course,  but  without  manifest  exposure  to  infection  is  somehow  assimi- 
lated to  diphtheria.  These  generally  require  no  special  treatment,  and  will  in  all 
probability  end  in  recovery  without  the  aid  of  medicine.  Such  cases  should, 
however,  be  removed  into  a  pure  air,  and  carefully  protected  from  all  depressing 
influences. 

Croup. 

The  word  '  croup  '  has  long  been  in  use,  both  among  the  common  people  and 
by  physicians,  to  signify  an  acute  febrile  disease  of  children,  attended  with  difficult 
breathing  due  to  obstruction  of  the  windpipe.  But  the  exact  natvire  of  the  disease 
has  not  been  well  defined;  for  it  has  been  obsei'ved  that  the  symptoms  special  to  the 
larynx  may  have  varying  and  extremely  different  concomitants,  and  that  in  some 
instances  they  lead  to  a  rapidly  fatal  end,  while  in  others  they  terminate  in  speedy 
recovery.  It  has  thus  become  manifest  that  the  symptoms  which  gave  rise  to  the 
word  '  croup '  may  be  a  part  of  several  distinct  diseases,  and  the  relation  of  the 
symptoms  to  the  diseases  has  been  a  matter  of  much  uncertainty.  Therefore,  as  it  is 
desirable  that  our  terms  should  only  imply  as  much  as  we  know,  it  will  be  both 
convenient  and  reasonable  to  adopt  the  suggestion  of  the  Committee  of  the  Medico- 
Chirm-gical  Society,*  'that  the  term  "croup  "  be  henceforth  used  wholly  as  a  clinical 
definition,  implying  laryngeal  obstruction  occurring  with  febrile  symptoms  in  children.' 
Using  the  word  in  this  sense,  it  will  be  found  that  eases  of  '■  croup '  are  separable  into 
two  classes,  distinguished  by  the  presence  or  absence  of  false  membrane,  and  that 
although  this  criterion  may  not  always  be  available  (that  is  to  say,  it  may  not  always 
be  possible  to  determine  the  existence  or  not  of  false  membrane),  yet  that  there  are 
certain  broad  and  important  distinctions  between  the  two  groups  of  cases,  which  give 
to  each  of  them  a  very  different  signification. 

The  distinctions  between  membranous  and  non-membranous  croup  are  chiefly 
these  :  ^  First,  that  the  membranous  is  enormously  more  fatal  than  the  non-membran- 
ous disease,  so  that,  speaking  generally,  it  may  be  said  that  nearly  all  of  the  first  class 

^  See  Report  of  Med.-Chir.  Committee,  supra  cit.  p.  23.  ^  Op.  cit.  p.  33. 
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die,  and  nearly  all  of  the  second  class  recover.  Second,  the  membranous  affection 
shows  no  preference  for  sex,  but  the  non-membranous  is  much  more  common  among 
male  children.  Third,  the  onset  of  the  membranous  form  of  croup  is  much  less 
sudden  than  of  the  non-membranous ;  in  the  first  class  of  cases  the  patient  usually 
shows  signs  of  considerable  illness  for  a  day  or  two  before  the  commencement  of  the 
laryngeal  symptoms,  and  in  many  of  this  class  the  croup  is  consecutive  to  mem- 
branous inflammation  of  the  throat  or  other  parts ;  in  the  second  class  the  attack 
is  apt  to  come  on  suddenly  in  the  night,  without  any  premonitory  symptoms,  or 
after  only  those  of  slight  catarrh.  Fourth,  in  the  cases  which  recover,  the  dm^ation 
of  the  membranous  is  greater  than  of  the  non-membranous  disease.  Fifth,  non-mem- 
branous croup  is  apt  to  recur,  which  is  not  the  case  with  the  membranous  form. 
Sixth,  there  is  a  much  gi-eater  tendency  to  albuminuria  in  membranous  than  in 
non-membranous  croup. 

Of  membranous  croup,  by  far  the  most  common  cause  is  the  contagion  of  diphtheria, 
although  probably  it  may  arise  from  foul  air  and  water,  or  other  unhealthy  sur- 
roundings, and  also  in  association  with  measles,  scarlatina,  and  typhoid  fever, 
'  independently  of  any  ascertainable  exposure  to  the  special  diphtheritic  infection.'  ^ 
It  appears  also  that  membranovis  inflammation  of  the  aii'-passages  may  occasionally 
follow  exposure  to  cold,  and  accidental  injuries,  such  as  the  inhalation  of  steam,  or 
the  introduction  of  a  foreign  body  into  the  larynx  ;  but  cases  of  this  kind  are  so  rai-e 
that  they  do  not  call  for  separate  consideration.  All  that  need  be  said  therefore 
concerning  membranous  croup  will  be  found  in  the  preceding  section  upon  '  Diph- 
theria.' 

Non-membranous  croup  is  a  disease  of  childhood,  and  may  be  either  inflammatory 
or  spasmodic.  This  division  into  inflammatory  and  spasmodic  croup  is  necessary  for 
the  separation  of  two  groups  of  the  non-membranous  disease  which  have  an  entirely 
different  origin  ;  nevertheless  it  is  needful  to  point  out  that  with  the  inflammatory 
symptoms  spasm  may  be  combined  and  moreover  play  a  prominent  part ;  and,  on 
the  other  hand,  that  the  spasmodic  affection  may  be  attended  with  some  degree  of 
pyrexia. 

With  these  explanations,  then,  as  to  the  limits  of  the  criteria,  cases  of  croup  may 
be  classified  as  follows  : — 

1. 


Crovip 


Membranous 


No  con- 
tagion 
traceable. 


L 


Non-membranous 


Due    to    diphtheritic  con- 
tagion. 

2.  Due   to   foul   air  or  other 

unhealthy  surroundings. 

3.  Associated     with     certain 

specific  fevers. 

4.  Following  exposure  to  cold. )  ,^ 

r^    -r.  n      •       •   •     •  [  Very  r 

0.  rollowmg  injuries.  j         *^ 

1.  Inflammatory — catarrhal. 

2.  Spasmodic — nervous. 


Inflammatory  non-membranous  croup  is  a  catarrhal  affection  of  childhood,  occur- 
ring chiefly  in  cold  weather,  and  especially  during  the  prevalence  of  east  winds. 
Boys  are  more  prone  to  it  than  girls,  and  a  child  who  has  once  suffered  from  its 
attack  is  liable  to  a  recurrence.  It  usually  comes  on  in  the  night ;  the  child  may 
have  gone  to  bed  apparently  well,  or  more  commonly  with  some  slight  catarrhal 
symptoms,  when,  after  a  few  hours  of  restless  sleep,  it  wakes  in  a  condition  of  acute 
fever,  and  with  a  hard  dry  cough  which  has  a  very  peculiar  sharp  ringing  sound 
dependent  on  the  changes  which,  from  the  first,  occur  in  the  larynx  and  trachea.  The 
sound  of  the  cough  is  so  remarkable,  that  when  a  child  produces  this  brassy  tone  in 
coughing,  the  attendant  is  tempted  to  conclude,  without  further  inquiry,  that  the 
disease  is  croup.  There  is  very  generally  no  difiiculty  in  swallowing,  any  feeling  of 
soreness  of  throat  being  confined  to  the  windpipe,  and  not  reaching  the  fauces.     The 


^  Med.-Chir.  Re2Jort,op.  cit.  p.  31. 
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breathing  is  always  huiried,  partly  as  a  consequence  of  the  febrile  state,  partly 
because  air  enters  the  lungs  with  difficulty.  As  the  disease  proceeds  this  difficulty 
increases,  and  the  dyspnoea  recurs  in  paroxysms,  which  become  every  hour  more  dis- 
tressing. Such  paroxysms  often  follow  a  fit  of  coughing,  but  occasionally  come  on 
without  any  apparent  cause.  These  symptoms  are  due  to  inflammation  of  the  larynx 
and  trachea,  the  mucous  membrane  of  which  is  swollen  and  vascular,  and  in  the  first 
stage  of  the  disease  dry  ;  subsequently  a  more  or  less  abundant  secretion  occurs  of 
tenacious  mucus,  or  muco-purulent  fluid.  Towards  morning  there  will  probably  be 
some  abatement  of  the  symptoms,  which,  however,  increase  again  with  the  approach 
of  night ;  but  after  a  day  or  two,  if  there  be  no  complication,  the  seveiity  of  the 
attack  usually  diminishes,  the  fever  passes,  and  the  child  is  left  somewhat  weak  and 
hoarse,  but  not  otherwise  ill.  For  some  time,  however,  there  will  be  a  liability  to  a 
return  of  hoarseness  after  any  unusual  vocal  efibrt,  and  to  a  croupy  cough  on  ex- 
posure to  cold. 

The  disease  usually  ends  in  recovery,  but  death  may  occur  in  one  of  the 
paroxysms  of  dyspnoea,  owing  to  spasmodic  closure  of  the  glottis.  Complications 
moreover  may  arise ;  for  instance,  in  a  rickety  child  serious  collapse  of  the  lung  may 
occur ;  or  the  laryngeal  and  tracheal  aflfection  may  pass  on  to  bronchitis  and  lobular 
pneumonia,  each  with  their  attendant  dangers,  and  a  corresponding  increase  in 
the  gravity  of  the  case. 

Treatment. — The  first  essential  in  the  treatment  of  this  disease  is,  that  the  patient 
be  placed  in  a  warm,  moist  atmosphere.  For  this  purpose  the  bed  should  be  sur- 
rounded with  curtains,  within  which  should  be  directed  a  jet  of  steam  from  a  bron- 
chitis kettle,  or  some  similar  apparatus.  If  the  child  is  robust,  a  few  leeches  may  be 
applied  over  the  top  of  the  sternum.  Warm  fomentations  or  poultices  should  be 
placed  over  the  throat,  and  a  warm  bath  may  with  advantage  be  given  at  the  outset. 
The  bowels  should  be  cleared  by  a  mercurial  purge ;  and  salines,  antimony,  and 
bromide  of  potassium  administered.  If  the  difficulty  of  breathing  increase  to  a 
serious  extent,  great  relief  may  be  obtained  by  antimonial  emetics.  The  antimony 
should  then  be  given,  not  in  small  doses,  but  in  sufficient  quantity  to  produce  vomit- 
ing, which  may  thus  be  provoked  from  time  to  time  as  seems  necessary.  Perhaps, 
if  given  with  ipecacuanha,  a  smaller  dose  of  antimony  suffices.  If  there  be  much 
s[)asm,  opium  and  hyoscyamus  are  to  be  recommended.  It  is  of  great  importance  to 
keep  the  bowels  clear,  and  to  administer  only  the  most  digestible  food.  The  pre- 
sence of  undigested  food  in  the  stomach  is  very  apt  to  aggravate  the  laryngeal 
spasm.  We  must  not  foi-get,  however,  that  children  are  easily  depressed,  and  that 
difficult  breathing  is  in  itself  extremely  exhausting ;  the  character  of  the  pulse  and 
the  general  aspect  of  the  child  must  therefore  be  carefully  watched,  and  any  signs 
of  failing  power  noted  and  acted  upon.  The  prolongation  of  extreme  dyspnoea,  or  the 
recurrence  of  severe  spasm  of  the  glottis,  would  call  for  tracheotomy. 

Spasmodic  croup,  child-crowing,  or  laryngismus  stridulus,  depends  upon  a  spasm 
of  the  glottis  having  its  origin  in  some  nervous  irritation.  It  is  usually  but  a  part 
of  a  convulsive  disorder  affecting  other  muscles  besides  those  of  the  larynx.  It  is 
especially  common  among  rickety  children,  and  among  those  that  are  teething  or 
have  been  recently  weaned.  In  those  that  are  prone  to  its  attacks,  the  spasm  is 
especially  liable  to  occur  during  the  prevalence  of  catari^hal  symptoms.  The  affec- 
tion is  characterised  by  the  suddenness  of  its  onset :  a  child  may  seem  perfectly  well, 
with  the  exception  perhaps  of  a  slight  catarrh  or  some  sign  of  rickets,  when,  with- 
out any  warning,  and  frequently  just  as  it  wakes  from  sleep,  it  makes  a  long  in- 
spiration, attended  with  a  loud  crowing  sound,  and  with  much  effort.  As  the  sound 
comes  to  an  end,  the  effort  may  cease,  and  the  child  soon  be  comfortable  again  ;  or, 
on  the  other  hand,  the  face  may  become  livid,  the  lips  blue,  and  suffocation  seem  im- 
minent. At  last  the  spasm  ceases,  breathing  again  begins,  the  colour  retui-ns,  and 
the  child  bursts  into  a  cry  and  is  soon  itself  again.  Death  may,  however,  occur 
during  a  spasm,  and  this  has  been  known  to  happen  at  its  first  occurrence.  The 
attack  may  be  excited  by  cough,  by  crying,  by  a  cold  draught,  or  other   eccentric 
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irritation.     At  the  same  time  there  is  often  adduction  of  the  thumb,  abduction  of 
the  great  toe,  or  other  spasmodic  muscular  contractions. 

The  treatment  of  this  affection  consists  of  the  removal,  when  possible,  of  any 
source  of  nervous  irritation  ;  and  in  attention  to  the  particular  diathesis  in  connection 
with  which  it  occurs.  Anti-spasmodic  remedies,  especially  bromide  of  potassium  and 
chloral,  are  of  gi^eat  use  during  the  prevalence  of  the  attacks.  On  the  occurrence 
of  a  severe  spasm,  chloroform  should  be  administered  if  available,  or  the  child  should 
be  placed  in  a  warm  bath  ;  the  mouth  should  be  opened  and  the  tongue  pulled  for- 
ward ;  or  the  head  shovild  be  thrown  back  and  the  chin  raised  :  or,  finally,  if  the 
spasm  continues,  an  opening  should  be  made  in  the  trachea. 

A.  W.  Barclay,  1870. 
Warrington  H award,  1882. 


629 


DISEASES    OF    THE    NOSE. 

I.     AFFECTIONS    OF   THE   EXTERNAL  PARTS. 

THE  nose  is  especially  liable  to  the  various  diseases  of  the  skin  which  occur  upon 
the  face,  and  is  very  apt  to  be  the  part  first  attacked  by  morbid  processes 
which  eventually  extend  to  the  adjacent  tissues. 

Thus  lupus  is  a  disease  which  commonly  commences  upon  the  nose ;  but  it  is  by 
no  means  confined  to  that  situation,  nor  has  it  any  special  characters  therein,  except- 
ing that,  from  the  anatomical  arrangement  and  prominence  of  the  feature,  its 
destructive  results  are  peculiarly  disfiguring.' 

Rodent  ulcer  and  epithelioma  when  they  attack  the  nose  do  not  differ  either  in 
their  manifestations  or  treatment  from  these  diseases  as  seen  upon  other  parts.^  The 
various  kinds  of  nsevus  are  not  vmfrequently  seen  upon  the  nose,  and  should  be  treated 
as  on  other  parts  of  the  face.^  For  the  subcutaneous  form  I  have  found  the  operation 
of  dissecting  out  the  growth,  after  turning  back  the  requisite  flap  of  skin,  excellently 
adapted  for  this  situation,  as  it  leaves  only  a  linear  scar  which  is  scarcely  noticeable. 

Billroth  describes  and  figures  a  remarkable  case  of  arterio-venovis  angioma  which 
followed  a  fall  in  which  the  nose  was  struck.^ 

The  only  disease  of  the  skin  which  needs  especial  mention  in  connection  with  the 
nose  is  acne  rosacea,  for  this  affection,  though  not  confined  to  the  nose,  leads  in  its 
advanced  stage  to  a  form  of  integumentary  hypertrophy  which  is  peculiar  to  the 
part.  This  difiers  from  the  other  forms  of  acne  in  that  the  sebaceous  follicles  are 
not  primarily  afiected.  It  commences  as  a  red  shining  spot  in  which  the  capil- 
laries of  the  skin  are  seen  to  be  dilated  and  injected ;  there  is  no  swelling,  but 
usually  a  sense  of  irritation  and  heat  is  felt  in  the  part,  which  is  increased  by  stimu- 
lating food  and  changes  of  temperature.  The  tip,  or  one  side  of  the  nose  is  often 
the  only  part  affected ;  but  in  some  cases  the  greater  part  of  the  skin  of  the  face 
presents  an  unnatural  degree  of  redness,  and  numerous  dilated  and  congested  vessels 
are  seen  ramifying  upon  the  surface,  which  give  to  the  countenance  under  any 
excitement  a  dusky  purple  hue. 

As  the  disease  progresses,  the  sebaceous  follicles  visually,  but  not  always,  become 
involved ;  indurated  tubercles  form,  over  which  the  skin  is  of  a  livid  purple,  and 
which  sometimes  undergo  slow  suppuration ;  or  there  may  be  merely  an  increased 
secretion  of  sebaceous  matter  producing  a  greasy  condition  of  the  affected  surface. 
This  foi-m  of  the  disease  may  persist  for  years,  and  in  women,  who  are  much  more 
prone  to  it  than  men,  does  not  usually  give  rise  to  further  changes. 

In  men,  however,  especially  in  those  who  have  been  addicted  to  over-feeding,  an 
infiltration  and  hypertrophy  of  the  cutis  and  sebaceous  follicles  often  ensues  ('  acne 
hypertrojjhica '  of  some  authors),  which  leads  to  the  formation  of  the  irregularly 
lobulated  and  pendulous  masses  which  frequently  disfigure  the  nose.  These  growths, 
sometimes  incorrectly  called  '  lipomata  nasi,'  do  not  consist  of  fat,  but  are  due  to 
hypertrophy  of  the  cutis  vera  and  sebaceous  follicles,  with  dilatation  of  the  small 
veins ;  they  are  of  firm  texture,  and  usually  of  purple  colour ;  some  are  sessile  and 
wart-like,  others  more  or  less  pendulous. 

The  severer  forms  of  acne  rosacea  are  commonly  attributed  to  the  intemperate 
use  of  alcohol,  and  doubtless  this  is  one  of  the  causes  of  the  disease ;  but  there  are 

^  See  therefore  the  article  on  Diseases  op  the  Seik. 

^  See  the  article  on  Ulcers,  -vol.  i.  p.  153.      ^  See  the  article  on  TuMOirKS,  vol.  i.  p.  270. 

*  Billroth,  Clinical  Surgery.     Translated  by  C.  T.  Dent,  p.  86. 
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many  cases,  especially  in  women,  in  which  there  is  no  such  association,  and  the  origin 
of  which  is  often  obscure. 

The  affection  is  one  of  adult  and  declining  life,  and  is  often  connected  with  dys- 
pepsia and  with  uterine  disturbance.  Alcoholic  intemperance  is  certainly  the  most 
potent  factor  in  the  production  of  the  hypertrophic  variety ;  but,  although  the  abuse 
of  stimulants  is  not  confined  to  one  sex,  this  form  of  the  disease  is  almost  entirely 
limited  to  old  men. 

Treatment. — In  all  cases  of  acne  I'osacea  the  general  condition  of  the  sufferer 
should  be  considered,  and  any  irregularities  of  the  digestive  or  uterine  system  should 
be  corrected,  and  the  needful  abstinence  enforced.  Regular  exercise  out  of  doors ; 
careful  but  not  necessarily  low  diet,  and  thorough  ablution,  are  to  be  recom- 
mended, together  with  such  tonics,  purges,  or  aids  to  digestion  as  may  seem  necessary. 

For  local  treatment  in  the  eai-ly  stages,  and  when  the  sebaceous  follicles  are  not 
notably  affected,  the  red  spots  shoiild  be  brushed  over  with  a  lotion  of  bichloride  of 
mercury,  of  a  strength  of  two  or  three  grains  to  the  ounce,  or  with  strong  acetic  acid. 
The  laised  pimples  and  patches  may  be  touched  with  acid  nitrate  of  mercury,  and  the 
larger  tubercles  may  be  opened  with  a  narrow-bladed  knife  and  the  contents  expressed. 

One  of  the  most  useful  ajjplications  is  sulphur  in  the  form  either  of  a  soap  or  an 
ointment.  Fifteen  grains  of  the  iodide  of  sulphur  to  an  ounce  of  cerate  is  an  appro- 
priate form ;  all  ointment  should  be  applied  at  night  and  thoroughly  washed  off  in 
the  morning  with  oatmeal  and  hot  water.  Linear  scarification  followed  by  stimu- 
lating lotions  has  also  been  by  some  recommended.  When  the  stage  of  warty  and 
pendulous  hypertrophy  has  been  reached,  the  redundant  tissue  should  be  excised. 

In  operating,  the  growths  may  either  be  simply  cut  off  one  by  one  ;  or  an  inci- 
sion may  be  made  in  the  median  line  down  to  the  ca,itilage,  and  the  skin  with  its 
outgrowths  dissected  off  on  either  side.  Care  must  be  taken  not  to  cut  through  the 
cartilages.  During  the  operation,  the  surgeon  or  his  assistant  should  keep  a  finger  in 
the  nostril  to  serve  as  a  guide.  The  bleeding  which  ensues  may  be  readily  checked 
by  pi'essure  or  by  the  ap])lication  of  styptics.  There  is  much  less  danger  of  erysipelas 
and  other  serious  results  than  is  commonly  supposed.  The  exposed  surface  usually 
heals  favourably  under  cooling  and  soothing  apyjlications.  "When  cicatrisation  is 
complete,  it  is  remarkable  how  little  disfigurement  remains.  In  some  i-are  instances 
there  has  been  recurrence  of  the  growth  after  extirpation. 

Deformities  and  Deficiencies. 

The  nose  is  liable  to  various  deformities  and  deficiencies.  Some  of  them  are  con- 
genital ;  others  result  from  accident  or  disease.  Some  are  more  or  less  perfectly 
remediable  by  ojjeration ;  otheis  are  best  concealed  by  masks  or  artificial  noses, 
which  are  now  made  and  adapted  with  great  skill. 

Entire  absence  of  the  nose,  as  a  congenital  condition,  is  extremely  rare,  but  some 
instances  are  on  record.  In  the  case  of  a  female  infant  under  the  care  of  M.  Maison- 
neuve  '  the  nose  was  replaced  by  a  plane  surface  merely  pierced  by  two  small  holes.' ' 

Such  cases  are  irremediable  by  surgery.  When  the  nose  has  been  destroyed  by 
accident  or  disease,  much  improvement  may  in  some  cases  be  obtained  by  plastic 
surgery.  The  degree  of  success  attainable  will  depend  chiefly  upon  the  amount  of 
bone  and  cartilage  remaining  to  suj^port  the  new  tissue,  and  upon  the  healthiness  of 
the  adjacent  skin. 

When  the  soft  parts  only  of  the  nose  are  wanting,  plastic  operations  may  be 
undertaken  with  vei-y  satisfactory  results." 

Occlusion  and  contraction  of  the  nostrils. — These  deformities  of  the  nose  are  some- 
times congenital,  but  much  more  rarely  so  than  corresponding  conditions  of  the  ear, 
the  anus,  or  the  vagina.  In  some  instances  the  nostrils  are  more  or  less  completely 
closed  by  membrane,^  in  others  by  firm  fibroiis  tissue,  or  by  simple  continuity  of  in- 

^  Bulletin  de  Therapeutique,  1855,  vol.  xlix.  p.  559;  quoted  by  Holmes,  On  the  Surgical 
Treatment  of  Children's  Diseases,  2ud  ed.  p.  128.  ^  See  the  article  on  Plastic  Surgeei". 

^  Richerand,  Nosoijraphie  ckirurgicale,  4th  ed.  tome  ii.  p.  156. 
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tegument.  In  other  cases  again,  one  ala  or  both  may  be  adherent  to  the  septum,  or 
even  to  the  upper  lip.  All  these  deformities  interfere  with  respiration,  and  prevent 
the  infant  from  sucking  uninterruptedly.  The  earlier  therefore  they  are  remedied 
by  operation  the  better.  In  most  instances  a  simple  incision  of  sufficient  extent  care- 
fully made  throvigh  the  obstructing  membrane  is  all  that  is  requisite.  The  opening 
must  be  kept  patent  by  strips  of  lint  or  a  short  elastic  cannula,  vintil  the  cut  surfaces 
are  completely  skinned  over.  Sometimes  it  may  be  desirable  to  excise  a  portion  of 
the  obstructing  tissue.  In  cases  in  which  there  is  no  indication  of  the  opening  of  the 
nostril,  the  adherent  parts  must  be  gradually  and  cautiously  divided  until  the  nasal 
fossa  is  reached.  If  free  respii^ation  is  not  materially  interfered  with,  or  if  one  nos- 
tril only  is  obstructed,  the  operation  may  be  deferred  for  a  time. 

In  a  case  under  the  care  of  Mr.  T.  Smith  in  the  Hospital  for  Sick  Children,  the  right 
nostril  had  been  closed  from  birth.  The  corresponding  ala  was  flat  and  unsightly.  The 
child  suffered  from  snuffling  and  snoring.  The  adherent  surfaces  were  divided  by  the  knife, 
and  the  opening  made  was  maintained  during  a  period  of  three  weeks  by  means  of  a  portion 
of  gum  catheter.     A  good  result  was  obtained.^ 

Billroth  2  relates  a  case  of  atresia  of  the  nostrils  '  in  a  girl  three  years  old,  the  result 
of  a  cicatricial  contraction  after  variola.  The  cicatrices  were  cut  out  and  the  openings 
dilated  by  laminaria  tents.  India-rubber  tubes  were  passed  in,  and  ultimately  the 
normal  width  of  the  nasal  cavities  was  completely  restored.'  It  was  doubtful,  how- 
ever, whether  recovery  was  permanent. 

Fraenkel  ^  mentions  three  cases  of  congenital  bony  closure  of  the  posterior  nares 
— a  very  rare  condition.  Of  the  first  of  them  he  says,  '  Emmert  operated  successfully 
on  such  a  case  in  a  boy  seven  years  old,  who  had  never  from  his  bii'th  been  able  to 
breathe  throitgh  his  nose,  who  was  therefore  as  a  nursling  reared  with  great  difficulty, 
and  who  had,  furthermore,  often  had  suffocative  attacks  during  sleep.  No  air  ever 
came  out  of  his  nostrils,  but  mucus  did,  as  well  as  a  stream  of  tears  when  he  cried.  The 
closure  was  occasioned  by  a  bony  wall,  covered  on  both  sides  with  mucous  membrane.' 

In  the  second  case  Luschka  had  the  oppoi-tunity  of  examining  the  parts  in  a  girl 
who  died  soon  after  birth  ;  the  closure  was  proved  to  be  due  to  a  bony  plate  developed 
apparently  from  the  palate  bones. 

In  the  third  case,  which  was  sent  to  Fraenkel  by  D.  J.  Wolff,  the  posterior  aperture 
of  the  right  nostril  only  was  similarly  closed. 


II.     AFFECTIONS    OF   THE   INTERNAL   PAETS. 

For  the  diagnosis  of  diseases  affecting  the  interior  of  the  nose,  its  cavities  may  be 
exploited  by  various  means,  some  of  which  are  equally  applicable  for  facilitating  the 
necessary  treatment. 

Much  may  be  learnt  by  exploration  with  the  finger  passed  either  into  the  anterior 
nostiils,  or  behind  the  soft  palate  up  to  the  posterior  nares. 

This  mode  of  examination  may  be  vised  with  great  advantage  if  the  patient  is 
placed  under  an  anaesthetic,  when  with  a  little  management  the  gi^eater  part  of  the 
nostrils  can  be  explored,  and  the  position  of  a  polypus  or  portion  of  necrosed  bone  often 
exactly  determined. 

RhinosGOfy . — The  cavities  of  the  nostrils  may  be  inspected  from  the  front  either 
by  direct  or  reflected  light. 

If  the  patient  is  placed  facing  the  sunlight,  and  the  tip  of  the  nose  is  pressed  up- 
wards by  the  thumb,  the  nostrils  will  be  dilated  so  as  to  bring  a  good  deal  of  their 
cavity  into  view.  But  for  more  complete  examination  some  kind  of  speculum  is 
needful,  and  it  is  more  convenient  to  reflect  the  light  into  the  nostril  by  an  appro- 
priate mirror.  When  sunlight  cannot  be  obtained,  an  Argand  burner  with  a  con- 
densing lens  can  be  substituted,  or  some  of  the  various  forms  of  the  oxyhydrogen  or 

^  Medical  Times  and  Gazette,  March  28,  1863. 

2  Billroth,  Clinical  Surgery.     Translated  by  C.  T.  Dent,  p.  54. 

^  Fraenkel,  in  Ziemssen's  Cyclojicedia  of  the  Practice  of  Medicine,  vol.  iv.  p.  113, 
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Fig.  140. 
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the  electric  light.  The  reflecting  mirror  can  be  fixed  to  a  forehead-band  or  a  spectacle- 
frame,  or  it  may  be  held  in  the  hand.  The  speculum  is  best  made  of  bent  wire,  so 
that  it  covers  as  little  as  possible  of  the  surface  to  be  inspected;  and  it  should 
be  self- retaining,  so  that  the  operator  has  both  his  hands  at  liberty. 

A  very  useful  form  is  that  known  as 
'  Fraenkel's  Nasal  Speculum  '  represented  in 
fig.  140. 

The  blades  being  introduced,  one  into 
each  nostril,  they  are  separated  by  means 
of  the  screw  which  forms  the  handle  of  the 
instrument.     The  nostrils  are  thus  widely 
dilated,    and    the    instrument    remains    in 
position  without  extraneous    support.      It 
may    be   used    in    a    similar    manner    for 
dilating  one  nostril  only.     Another  dilator 
which  I   have  found  extremely  convenient 
is  that  invented  by  Mr.  Cresswell  Baber  ' 
(see  figs.  141,  142).    It  consists  of  two  hooks 
of  silvered  wire  (curved,  as  seen  in  fig.  141) 
united  by  an  elastic  band, 
passing  obliquely  round  the 
head,  and  provided  behind 
with   a  buckle.      Fig.    142 
shows  the  mode  of  applica- 
tion of  the  speculum.     The 
double-curved   hook  passes 
over  the   tip  of  the   nose, 
which   it  draws   upwards; 
whilst  the  other  hook  is  in- 
serted into  the  outer  angle 
of  the  nasal  apertiu-e.     The 
amount  of  dilatation  can  be 
regulated  by  tightening  or 
loosening  the   elastic   band 
by  means  of  the  buckle  be- 
hind ;  and  the  hooks,  being 
to  a  certain  extent  flexible, 
their  curve  can  be  altei'ed 
to  suit  individual  cases. 

In  some  cases,  as  sug- 
gested by  Czermak,^  a  small 
oval  mirror,  mounted  at  an 
angle  u]3on  a  long  slender 
stem,  may  be  used  with 
great  advantage.  When 
such  a  mirror  is  introduced 
to  a  greater  or  less  depth 
through  the  nostril,  and  pro- 
perly illuminated,  thei-e  may 
be  seen  reflected  in  it  various 
parts  which  could  not  other- 
wise be  brought  into  view. 
In  order  to  inspect  the  nasal  cavities  from  behind,  the  same  genei-al  arrangements 
are  necessary  as  for  laryngoscopy.  The  patient  is  seated  with  his  back  to  the  light, 
his  head  is  thrown  well  back,  and  his  mouth  opened  as  wide  as  possible  in  such  a 

1  See  Brit.  Med.  Journal,  Jan.  8,  1881. 
^  Czermak  on  the  Laryngoscope  {Sydenham  Soc.  Transactions),  p.  33. 
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manner  as  to  display  the  pharyngeal  cavity  to  the  fullest  pi-acticable  extent.  For 
this  purpose  the  velum  should  be  at  rest  and  the  tongue  lie  passively  just  within  the 
lower  teeth. 

The  surgeon,  seated  opposite,  reflects  the  light  from  a  frontal  mirror  in  such  a 
direction  as  to  illuminate  the  pharynx ;  then,  with  a  spatula  held  in  the  left  hand  he 
depresses  the  tongue,  and  with  the  right  hand  introduces  the  rhinoscopic  mu-ror 
into  the  space  between  the  posterior  wall  of  the  pharynx  and  the  velum;  by  slight 
movements  of  the  mirror  reflections  of  various  parts  of  the  nares  and  pharynx 
will  thus  be  obtained.  The  handles  of  the  tongue-spatula  and  of  the  rhino- 
scopic mirror  should  be  so  bent  that  they  do  not  interfere  'with  the  light  when  in  use 
(see  fig.  143).  The  smallest  of  the  laryngoscopic  mirrors,  with  the  stem  bent  into  a 
double  curve,  answers  the  purpose  very  well. 

Under  favourable  cii'cum stances  the  two  superior  meatuses  may  be  inspected,  and 
considerable  portions  of  the  mucous  membrane  covering  the  turbinated  bones  and  the 
septum  may  be  seen,  the  posterior  surface  of  the  velum  can  be  examined,  and  if  the 
mirroi-  is  turned  towards  one  side,  the  lateral  wall  of  the  naso-pharyngeal  cavity  and 
the  orifice  of  the  Eustachian  tube  may  be  brought  into  view.     But  the  difficulties 

of  posterior  rhinoscopy  are  ^^^^  143.-PJiinoscope,  with  uvula-holder  (Fraenkel). 

great,  and  it  is  rarely  that 
the  cavities  may  be  in- 
spected to  the  extent  in- 
dicated ;  although  this  is 
theoretically  possible  in 
most  cases,  and  has  been 
actually  accomplished  in 
many.  Nevertheless,  per- 
severing attempts  should 
always  be  made  in  doubt- 
ful cases.  Experience  has 
amply  pi'oved  that  this 
method  of  examination,  even  when  incompletely  carried  out,  may  afford  most  valuable 
aid,  not  only  in  the  diagnosis,  but  also  in  the  treatment  of  various  affections  of  the 
nasal  cavities.  To  insure  success,  considerable  practice  on  the  part  of  the  surgeon, 
and  oftentimes  great  patience  and  self-control  on  the  part  of  the  patient,  are  requisite. 

The  principal  difficulties  are  due  to  the  size  or  want  of  control  of  the  tongue,  to 
the  sensitiveness  of  the  soft  palate,  and  to  the  tendency  of  the  velum  to  become  raised, 
stretched,  and  approximated  closely  to  the  posterior  wall  of  the  pharynx. 

The  tongue  is  best  controlled  by  firm  and  even  pressure  by  a  spatula  laid  flat 
upon  it  and  held  steadily  in  one  position ;  sometimes  this  is  best  done  by  the  patient 
himself.  The  sensitiveness  of  the  palate  may  be  to  some  extent  diminished  by  sucking 
ice  immediately  before  the  examination ;  and  the  retraction  of  the  soft  palate  may  be 
overcome  in  many  cases  by  practice  on  the  part  of  the  patient  in  breathing  through 
the  nose  as  though  snoring. 

It  is  far  better,  if  possible,  to  avoid  the  use  of  hooks  or  other  instruments  for 
drawing  forward  the  velum ;  but  occasionally  the  examination  cannot  be  accom- 
plished without  such  aid ;  when  this  is  the  case  the  velum  may  be  lifted  and  drawn 
forward  by  a  blunt  hook,  a  thread  noose,  or  by  a  little  moveable  spatula  fixed  to  the 
handle  of  the  rhinoscope  (see  fig.  143). 


Nasal  Calculi.     Khinolithes, 

Calculous  concretions  are  sometimes  formed  in  the  nasal  cavities.  Instances  are 
rare,  but  a  considerable  number  have  been  placed  on  record. 

Cloquet  ^  relates  several  examples,  and  others  are  quoted  or  referred  to  by  Demarquay 
in  his  elaborate  memoir  on  the  subject. ^     Csesar  Hawkins  ^  mentions  a  case  in  which 

^  Cloquet,  Osphresiologie,  p.  627.      ^  Archives  (/encrales  de  Medecine,  4^  serie,  vol.  viii.  p.  174' 
^  Caesar  Hawkins,  Contributions  to  Fatlwloijy  and  Surgery,  vol,  i.  p.  225, 
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concretions,  exactly  the  shape  of  the  superior  spongy  bone,  used  to  come  away  from 
time  to  time  either  by  the  nostril  or  from  the  throat  of  a  delicate  person  subject  to 
h8emoptysis.  The  same  author  alludes  also  to  an  instance  in  which  both  nostrils 
were  obstructed  by  chalky  bodies,  which,  with  the  accompanying  inflammation  and 
swelling,  j^roduced  an  appearance  resembling  that  of  a  malignant  polypus. 

These  conci'etions  are,  for  the  most  part,  met  with  in  the  inferior  meatus,  and 
the  majority  are  formed  around  some  foreign  bod}-  which  has  been  retained  in  the 
nose.     Sometimes,  however,  the  nucleus  appears  to  be  simply  inspissated  mucus. 

These  calculi  consist  (according  to  the  analyses  of  Bouchardat)  of  the  phosphates  and 
carbonates  of  lime  and  magnesia,  chloride  of  sodium,  and  mucus  or  some  other  animal 
matter. 

The  ordinary  symptoms  of  the  presence  of  a  foreign  body  or  calculus  are  dry- 
ness of  the  affected  nostril,  accompanied  by  a  sense  of  weight  and  fulness ;  fre- 
quently more  or  less  obstruction  of  respiration ;  pain  of  an  intermittent  neuralgic 
character  referred  to  the  nose  or  forehead ;  and  sometimes  inflammation,  and  swelling 
of  the  adjacent  parts,  with  copious  dischai'ge  of  mucus  and  pus  from  the  nares.  The 
sense  of  smell  may  be  impaired  or  abolished.  The  eye  may  suffer  discomfort  also 
from  the  obstruction  of  the  nasal  duct. 

Sometimes  it  will  be  possible  to  obtain  a  history  of  the  introduction  of  some 
foreign  body  into  the  nostril,  a  not  uncommon  occurrence  with  children.  The 
diagnosis  can  usually  be  made  certain  by  the  use  of  a  probe  or  by  rhinoscopic  inspec- 
tion ;  but  it  must  be  remembered  that  the  mucous  membrane  of  the  nose  has  been 
known  to  undergo  calcai-eous  degeneration,  a  condition  which  might  be  mistaken  for 
a  calculous  formation. 

Treatment. — The  treatment  will  consist  in  removing  the  concretion  or  foreign 
body,  and  thoroughly  washing  out  the  cavities  by  means  of  the  nasal  douche.  It  is 
of  course  important  to  ascertain  certainly  the  presence  and  situation  of  the  body  to 
be  removed,  and  it  may  not  be  out  of  place  to  point  out  that  a  thorough  examination 
of  the  nose  should  be  made  before  any  such  operation  is  attempted ;  for  in  children, 
though  there  may  be  a  clear  history  of  the  introduction  of  a  foreign  body,  it  may 
have  fallen  out  or  have  been  swallowed  without  the  knowledge  of  the  patient ;  and  it 
has  happened  to  myself  to  find  and  extract  a  foreign  body  from  the  7-ight  nostril,  when 
the  mother  of  the  child  {an  intelligent  person)  insisted  positively  that  it  was  in  the  left. 

The  patient  should  be  placed  as  for  anterior  rhinoscopy,  and  a  good  light 
reflected  into  the  ncse  from  a  frontal  mirror.  The  most  convenient  instruments 
to  use  are  thin-bladed  dressing-forceps  and  small  scoops.  But  care  is  requisite  in 
seizing  the  calculus,  otherwise  the  pressure  of  the  instrument  may  only  serve  to  push 
it  more  deeply  into  the  cavity.  Forceps  made  in  two  distinct  portions,  which  can  be 
introduced  separately  and  afterwards  locked  together,  are  very  useful  for  the  purpose. 
After  the  extraction  of  a  foreign  body,  all  that  is  usually  needful  is  the  washing  out 
of  any  secretion  which  collects  in  the  nose  with  a  soothing  lotion. 

When  there  is  a  tendency  to  the  formation  of  calculi,  it  will  probably  be  found 
that  there  is  some  constitutional  disease  requiring  coi-rection.  In  oi^e  case  related 
by  Mi\  Coasar  Hawkins  much  benefit  was  derived  from  the  administration  of  arsenic 
and  sarsaparilla.  Graefe  considers  that  the  gouty  dyscrasia  favours  the  production 
of  nasal  calculi ;  any  symptoms  of  this  disease  therefore,  or  of  syphilis  or  scrofula, 
should  meet  with  appropriate  general  treatment.  The  local  applications  to  be  used 
after  the  removal  of  the  calculus  should  be  such  as  are  adapted  to  cleansing  the  nasal 
cavities,  and  correcting  any  unhealthy  condition  of  the  lining  membrane ;  weak 
alkaline  solutions,  diluted  glycerine,  and  solution  of  permanganate  of  potash,  are 
among  the  most  useful. 

Epistaxis.     Bleeding  from  the  Nose. 

The  mucous  membrane  of  the  nose  is  very  vascular  :  its  blood-vessels  are  nume- 
rous, though  none  of  them  are  very  large ;  they  are  derived  from  many  different 
sources,  and  they  anastomose  very  freely ;  they  form,  especially  in  the  young,  impor- 
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tant  media  of  communication  between  the  vessels  within  the  cranium  and  those 
which  are  distributed  extei-nally  ;  the  tissues  which  support  them  are  in  close  rela- 
tion with  bone  or  cartilage,  and  are  subject  to  injuries,  abrasions,  and  ulcerations; 
and  the  vessels  themselves  are  liable  to  become  distended  and  congested  from  various 
different  causes.  Hence  it  happens  that  bleeding  from  the  nose  is  of  very  frequent 
occurrence.  In  a  large  proportion  of  cases  such  bleeding  is  of  trifling  importance. 
In  some  cases  it  seems  to  afford  relief,  and  to  be  really  beneficial.  Sometimes,  how- 
ever, it  is  symptomatic  of  visceral  disease,  or  of  degeneration  of  blood.  Occasionally, 
if  unchecked,  or  if  frequently  recurrent,  it  may  prove  serious,  dangerous,  or  even  fatal. 
The  blood  usually  escapes  from  the  nose  drop  by  drop,  but  sometimes  it  flows  in  a  fine 
stream.     Asa  rule  it  comes  from  one  nostril  only,  rarely  from  both  simultaneously. 

Epistaxis  may  be  '  accidental '  or  '  spontaneous  '  in  origin. 

Accidental  ejnstaxis  resulting  from  a  blow  upon  the  nose,  wither  without  fracture 
of  the  bones,  is  very  common.  In  some  boys  it  may  be  brought  on  by  a  very  slight 
blow,  or  by  any  unusual  exertion,  or  even  by  sneezing,  or  blowing  the  nose  violently. 
It  rarely  goes  on  to  a  serious  extent. 

Spontaneous  ejnstaxis  arises  from  many  dififerent  causes.  It  may  occur  as  capil- 
lary hsemoixhage  consequent  upon  either  active  or  passive  congestion  ;  or  it  may 
result  from  ulceration  extending  into  some  one  or  other  of  the  larger  vessels,  or  it  may 
be  associated  with,  and  indicative  of,  the  j)resence  of  a  polypoid  growth. 

The  spontaneous  epistaxis  so  frequently  met  with  among  young  people  of  nervous 
temperament  and  delicate  skin,  is  one  of  the  most  common  forms  of  capillary  heemor- 
rhage.  It  is  usually  ])receded  by  active  congestion,  which  is  sometimes  associated 
with  over -fulness  of  the  intracranial  vessels,  and  accompanied  by  flushing  of  the  face, 
buzzing  in  the  ears,  and  a  sense  of  heaviness  or  even  severe  headache.  These  symp- 
toms ai-e  commonly  I'clieved  by  the  bleeding. 

In  young  women  capillary  htemorrhage  from  the  nose  is  occasionally  vicarious  of 
suppressed  menstrual  flow,  and  under  such  circumstances  may  be  considered  salutary. 

Bleeding  from  the  nose  frequently  occurs  in  scurvy,  and  fever,  and  in  other 
afiections  associated  with  an  impoverished  state  of  the  blood.  In  persons  of  hsemor- 
rhagic  diathesis  it  often  becomes  a  source  of  great  anxiety  and  difiiculty. 

The  epistaxis  of  declining  or  advanced  life  should  never  be  lightly  regarded.  It 
is  usvially  preceded  by  mechanical  or  passive  congestion,  which  may  result  from  over- 
distension or  obstruction  of  the  vessels  conveying  the  blood  from  the  brain,  or  may 
l)etoken  the  existence  of  some  visceral  disease  of  more  or  less  serious  character.  The 
blood  that  flows  is  often  venous  in  appearance. 

Treatment. — In  the  treatment  of  epistaxis  discrimination  and  judgment  on  the 
part  of  the  surgeon  are  demanded  as  frequently  as  promptitude  and  skill.  It  is  one 
thing  to  devise  and  apply  the  best  means  for  the  immediate  arrest  of  the  haemorrhage; 
it  is  another  to  decide  whether  or  not  it  is  better  to  make  the  attempt.  In  very 
many  cases  the  conditions  which  have  given  rise  to  the  bleeding  require  treatment, 
rather  than  the  incidental  and  temporary  flow  of  blood  which  indicates  the  existence 
of  such  conditions.  ]n  some  instances  the  non-recurrence  of  periodical  or  habitual 
epistaxis  may  betoken  the  approach  of  danger ;  and  in  others  the  sudden  arrest  of 
the  bleeding  by  surgical  interfei-enee  may  be  followed  by  symptoms  of  the  gravest 
import. 

Accidental  epistaxis  may  usually  be  arrested  by  the  simplest  means.  So  also,  as 
-la  general  rule,  may  the  spontaneous  capillary  epistaxis  of  early  life.  Cold  applications 
to  the  nose  and  forehead,  snuffing  cold  water  up  the  nose,  the  introduction  of  a  piece  of 
ice  into  the  nostril,  and  such-like  remedies  are  generally  efficacious.  The  nursery 
remedy  of  slipping  a  cold  key  down  the  back,  or  far  better  of  suddenly  dashing  cold 
water  over  the  spine,  seems  sometimes  to  answer  almost  magically ; — possibly,  as  has 
been  suggested,  through  some  reflex  action  excited  in  the  vaso-motor  nervous  system. 
In  some  cases  the  vertical  elevation  of  the  arms  as  high  as  possible  above  the  head  is 
successful. 

Another  simple  and  often  eflfectual  method  consists  in  firmly  compressing  the  ala 
of  the  affected  side  against  the  septum,  and  pressure  may  sometimes  be  made  upon 
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the  bleeding  point  by  a  finger  introduced  into  the  nostril.  The  patient  should  be 
kept  quiet  and  cool ;  and  should  sit  upright  with  the  head  very  slightly  inclined  for- 
wards,, so  that  if  there  be  any  bleeding  the  blood  may  find  its  way  out  of  the  anterior 
nostrils  and  not  into  the  pharynx. 

If  these  means  are  insufficient  for  the  arrest  of  the  bleeding,  a  stream  of  iced  water 
or  of  some  astringent  solution  should  be  passed  through  the  nostril  by  the  nasal 
douche.  Or  astringents,  such  as  the  solution  of  perchloride  of  iron,  may  be  applied  to 
the  interior  of  the  nostril  by  a  pair  of  ciarved  forceps,  around  the  blades  of  which  is 
wi'apped  a  piece  of  lint  saturated  with  the  astringent. 

On  the  failure  of  such  measures  as  have  been  described  there  remains  the  expe- 
dient of  plugging  the  anterior  and  posterior  nares.  This,  though  unpleasant  to  the 
patient,  and  not  always  easy  to  the  sui-geon,  is  so  certainly  efficacious,  that  it  should 
never  be  delayed  when  the  loss  of  blood  has  been  dangerous.  The  best  apparatus  for 
this  purpose  with  which  I  am  acquainted  is  the  inflating  nasal  plug  invented  by  Mr. 
H.  C.  Howard.  '  It  consists  of  an  india-rubber  bag  of  the  length  of  the  nostril,  com- 
pressed in  the  middle,  so  that  the  two  enlarged  ends  plug  respectively  the  anterior 
and  posterior  nares.  The  narrowing  in  the  middle  is  made  for  the  purpose  of  allow- 
ing the  pressure  to  be  as  little  as  possible  on  the  inferior  turbinated  bone.  It  is 
passed  into  the  nose  by  a  probe  hitched  on  the  under  side.  To  the  anterior  exti'emity 
is  attached  a  tube  with  stopcock,  by  which  the  plvig  is  inflated.' '  To  remove  the 
plug  it  is  only  necessary  to  allow  the  air  to  escape  by  turning  the  stopcock,  when  by 
pulling  on  the  tube  it  is  easily  withdrawn.  The  advantages  of  this  instrument  are  its 
easy  introduction  and  withdrawal,  and  its  cleanliness. 

The  operation  of-  plugging  the  nares  may  also  be  accomplished  by  means  of 
Belloc's  sound.  This  consists  of  a  silver  cannula  (slightly  curved  at  the  distal  end, 
and  six  or  eight  inches  in  length),  within  which  freely  slides  a  stylet  some  four  or 
five  inches  longer  than  the  cannula.  The  proximal  portion  of  the  stylet  is  rigid  to 
an  extent  corresponding  in  length  to  the  straight  portion  of  the  cannula.  Its  distal 
portion  is  made  of  a  piece  of  '  mainspring  '  which  tends  to  curve  round  in  the  pro- 
per direction,  and  is  terminated  by  a  perforated  button.  The  operation  is  performed 
as  follows  : — The  eye  of  the  button  is  threaded  with  a  long  piece  of  strong  silk,  and 
the  stylet  is  drawn  up  until  the  button  lies  against  the  end  of  the  cannula.  The  in- 
strument thus  armed  is  passed  along  the  floor  of  the  nose  into  the  pharynx.  The 
stylet  is  then  pushed  along  the  cannula,  and  the  spring  turns  round  the  posterior 
border  of  the  velum  into  the  mouth.  The  silk  is  seized  and  drawn  out  through  the 
mouth,  and  a  portion  of  sponge  of  sufficient  size  to  fill  the  naso-pharyngeal  opening 
somewhat  tightly  is  attached  to  it.  The  instrument  is  next  withdrawn,  carrying 
with  it  through  the  nostril  the  other  end  of  the  silk.  By  means  of  traction  upon 
the  silk  and  manipulation  with  the  finger,  the  piece  of  sponge  is  then  fitted  into  the 
naso-pharyngeal  oi)ening  in  such  a  manner  as  to  block  it  up  completely.  Lastly,  a 
second  plug  of  lint  or  sponge  is  attached  to  the  other  end  of  the  silk,  and  firmly 
fitted  into  the  nostril.  It  is  obvious  that  this  operation  may  be  accomplished 
as  effectually,  though  perhaps  not  so  easily,  by  various  other  instrviments,  as,  for 
example,  a  long  bent  probe,  the  stripped  feather  portion  of  a  quill,  or  a  gum-elastic 
catheter.  The  last-named  instrument,  properly  threaded  throughout  its  length  and 
;carrj'ing  a  loop  of  silk  hanging  through  its  eye,  answers  extremely  well.  The  plugs 
should  not  be  allowed  to  remain  more  than  about  forty-eight  hours,  for  they 
are  necessarily  a  source  of  discomfort  and  irritation,  and  are  liable  to  give  rise  to 
the  formation  of  matter,  which  may  speedily  become  ofifensive,  and  possibly  poison 
the  system.  Professor  Gross  ^  says  :  '  I  have  seen  several  cases  where  from  this  cause 
the  patient  lost  his  life,  being  seized  with  a  low  form  of  fever,  attended  with 
delirium,  which  nothing  could  arrest.  In  one  of  the  cases  there  were  marked 
symptoms  of  pytemia.'  The  plugs  may  be  easily  removed  by  cutting  the  silk  which 
C3onnects  them,  withdrawing  the  anterior  plug  from  the  nostril,  and  pushing  the 
pasterior  one  into  the  pharynx,  where  it  is  caught  by  a  spoon  or  a  pair  of  forceps ;  or 

^  See  Brit.  Med.  Journ.  Dec.  3,  1881,  p.  896. 


CORYZA.  637 

by  means  of  one  end  of  the  silk,  which  may  have  been  left  to  hang  through  the 
mouth.  After  the  removal  of  the  plugs,  the  cavity  of  the  nose  should  be  gently 
washed  out, 

CoRYZA. 

The  term  coryza  designates  a  symptom  rather  than  a  disease.  It  implies  an  ex- 
cessive discharge  of  altered  mucus  from  the  nose.  The  discharge  may  be  watery  and 
clear,  or  glairy  and  thick,  or  even  muco-purulent.  It  may  depend  upon  catarrhal, 
strumous,  syphilitic,  or  other  affections  of  the  mucous  membrane ;  upon  the  inhala- 
tion of  irritants,  svich  as  ordinary  dust,  the  pollen  of  plants,  or  the  other  common 
atmospheric  impurities ;  or  upon  the  presence  of  a  new  growth,  such  as  a  polypus. 
If  the  discharge  is  free  from  fnetor,  the  term  '  coryza '  is  used  for  this  symptom, 
but  if  it  be  accompanied  by  an  offensive  odour,  the  name  '  ozsena '  is  given  to  it. 

The  most  common  cause  of  acute  coryza  is  catarrhal  inflammation  of  the  pituitary 
mucous  membrane,  or,  to  use  the  popular  designation,  '  a  cold  in  the  head.' 

This  is  iisually  due  to  sudden  atmospheric  changes,  and  especially  to  exposure  to 
cold  or  wet,  but  may  also  arise  from  contagion  from  a  person  so  suffering.  It  is 
accompanied  by  a  variable  amount  of  febrile  disturbance,  and  by  a  sense  of  fulness  and 
weight  about  the  brow.  The  nasal  membrane  is  at  first  dry,  and  sneezing  is  fre- 
quent ;  swelling  and  redness  soon  supervene,  together  with  increased  secretion, 
which  is  at  first  watery,  then  thick  and  tenacious,  and  finally  often  muco-purulent 
in  character.  The  discharge  is  often  somewhat  acrid  and  irritates  the  lip,  and  there 
may  be  at  the  same  time  an  attack  of  labial  herpes. 

After  a  variable  time  the  symptoms  visually  subside  without  any  treatment,  and 
the  malady  is  not  thought  by  most  persons  to  be  woi-thy  of  any  special  attention. 
It  must  be  remembered,  however,  that  nasal  catarrh  is  one  of  the  early  symptoms  of 
some  of  the  specific  fevers,  such  as  measles  and  diphtheria ;  and  also  that  an  extreme 
liability  to  this  affection  on  very  slight  pi^ovocation  is  often  one  of  the  manifestations 
of  a  scrofulous  or  otherwise  delicate  constitution. 

In  its  earliest  stage  a  *  cold  '  may  sometimes  be  cut  short  by  a  thorough  sweat- 
ing, as  by  a  Turkish  bath.  Some  persons  also  find  bene6t  from  a  dose  of  opium, 
and  from  frequent  and  small  doses  of  quinine.  If  the  secretion  is  extreme,  or  pain- 
fully irritating,  the  nose  may  be  washed  out  with  a  solution  of  chlorate  of  potash 
(5  gr.  to  5j.) 

Persons  with  a  very  sensitive  nasal  membrane  may  with  advantage  paint  the 
interior  of  the  nose  with  glycerine  before  exposing  themselves  to  a  cold  or  impure  air. 

The  chronic  form  of  coryza  depends  either  upon  the  presence  of  a  foreign  body 
or  a  new  growth,  or  upon  certain  constitutional  conditions. 

The  first  two  causes  are  considered  in  other  parts  of  this  article  ;  it  remains  to 
point  out  the  constitutional  diseases  giving  rise  to  this  symptom. 

In  the  infant,  inherited  syphilis  is  the  most  common  cause  of  chronic  coryza.  It 
is  one  of  the  eai'liest,  and  may  be  for  a  time  the  only  symptom  of  the  disease, 
though  it  is  usually  succeeded  by  other  manifestations,  such  as  the  characteristic 
eruptions,  which  aid  the  diagnosis.  The  obstruction  to  the  nostrils  and  the  result- 
ing dijfficulty  of  breathing  and  sucking,  are  often  serious  embarrassments  to  the 
child  ;  and  are  so  marked  a  feature  of  the  disease  as  to  have  given  to  it  the  popular 
name  of  '  the  snuffles.' 

In  older  children  the  affection  is  more  frequently  associated  with  the  scrofulous 
diathesis,  of  which  chronic  inflammation  of  the  skin  and  mucous  membrane  is  so 
prominent  a  symptom.  Children  thus  affected  are  at  the  same  time  subject  to 
ophthalmia,  to  eczematous  eruptions  upon  the  skin,  and  to  enlargement  of  the 
lymphatic  glands.  In  many,  however,  the  nasal  catarrh  is  the  chief  or  most  obvious 
symptom,  and,  like  other  scrofulous  inflammations,  is  apt  to  be  of  great  peitinacity. 
It  is  in  these  cases  especially  that  the  pituitary  membrane,  especially  that  part  which 
covers  the  inferior  turbinated  bones,  undergoes  chronic  thickening,  a  condition 
which  gives  rise  to  troublesome  obstruction  of  the  nostrUs.  This  obstruction,  and  the 
appearance   of  the   hypertrophied  membrane  projecting  imduly  across  the  nostril 
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have  led  sometimes  to  tlie  disease  being  mistaken  for  polypus  ;  fi-om  which  it  is  to 
be  distinguished  by  its  comparative  immobility,  so  that  it  cannot  be  brought  lower 
down  by  blowing  the  nose ;  by  the  absence  of  pedicle ;  by  its  red  and  velvety  sur- 
face; and  by  the  fact  that  obstruction  is  seldom  so  complete  as  in  cases  of  polypus. 
It  is  necessary,  however,  to  bear  in  mind  that  this  condition  may  be,  and  often  is, 
associated  with  the  growth  of  polypi,  which  it  may  partially  conceal  from  view. 

In  adults,  chronic  coryza  depends  generally  either  upon  syphilis,  or  upon  an 
eczematous  state  of  the  nasal  membrane,  chiefly  of  gouty  origin.  But  in  some  cases 
no  constitutional  tendency  can  be  disco vei'ed  to  account  for  it. 

Syphilitic  coryza  is  commonly  met  with  among  the  later  and  more  persistent 
secondary  symptoms ;  but  it  is  very  apt  to  recur  from  time  to  time  in  cases  not 
thoroughly  treated,  so  that  it  is  frequently  seen  in  persons  apparently  otherwise 
healthy,  long  after  the  original  infection.  The  dischaige  is  variable  both  in  quantity 
and  quality,  but  is  always  thicker  than  natural,  usually  slightly  purulent,  and 
occasionally  streaked  with  blood.  On  examination  the  membrane  presents  thickened 
and  vascular  patches,  and  superficial  erosions  often  coated  with  an  albuminous-looking 
white  film.  In  the  syphilitic  affection  the  changes  in  the  membrane  are  less  general 
and  uniform,  and  more  in  scattered  patches,  than  in  the  other  forms  of  chronic  coryza, 
and  the  diagnosis  may  be  assisted  by  the  history,  or  other  evidences  of  past  or  present 
disease.  The  discharge  which  occurs  in  connection  with  the  tertiary  aflTections  of  the 
bones  of  the  nose  is  almost  always  offensive,  and  would  therefore  bring  such  cases 
into  the  class  of  ozsena. 

In  persons  of  gouty  constitution,  and  especially  in  those  who  suffer  from  eczema, 
a  troublesome  coryza  is  met  with,  which  depends  upon  an  eczematous  eruption  upon 
the  nasal  lining  membrane.  In  these  cases  there  is  a  general  increase  of  vasculai-ity, 
and  some  slight  swelling  of  the  membrane,  and  a  good  deal  of  thin  watery  discharge. 
The  affection  is  not  uncommonly  confined  to  one  nostril. 

Treatment.- — In  the  treatment  of  chronic  coryza  it  is  of  great  importance  to  dis- 
cover, if  possible,  the  constitutional  condition  upon  which  the  malady  depends. 

Infants  suffering  from  inherited  syphilis,  and  in  whom  the  coryza  is  severe,  will 
require  constant  local  treatment,  in  addition  to  the  administration  of  mercury.  The 
nostrils  must  be  kept  clear  by  gentle  syringing  with  weak  solutions  of  permanganate 
or  chlorate  of  potash,  and  an  ointment  of  oxide  of  zinc  diluted  with  oil  may  be  applied 
by  a  brush  to  the  nostril  and  upper  lip  with  great  advantage.  These  cases  soon  repay 
attention,  for  it  is  remarkable  how  rapidly  these  miserable  infants  improve  when 
properly  treated  with  mercury,  aided  by  such  local  measures  as  enable  them  to  suck 
more  easily. 

For  scrofulous  coryza  similar  local  treatment,  combined  with  sunlight,  fresh  air, 
and  the  administration  of  cod-liver  oil,  will  be  found  desirable.  Chlorate  of  potash 
and  small  doses  of  iodide  of  potassivim,  given  in  steel  wine,  are  remedies  of  great 
value ;  and  a  very  useful  local  application  is  an  ointment  of  ten  grains  of  the  red 
oxide  of  mercury  to  half  an  ounce  of  olive  oil  and  the  same  quantity  of  lard,  which 
must  be  deposited  in  the  nostril  by  a  soft  brush,  the  ala  being  squeezed  against  the 
septum  as  the  brush  is  withdrawn.  Solutions  of  borax  or  tannin  in  glycerine  may 
be  used  in  the  same  manner,  and  if  the  child  is  old  enough,  he  must  be  taught  to  use 
the  nasal  douche. 

For  the  syphilitic  coryza  of  adults  the  constitutional  treatment  is  of  the  first 
importance.  Mercury  in  some  form  is  almost  always  necessary ;  the  biniodide  has 
seemed  to  me  an  especially  useful  preparation.  Local  treatment  is  not  of  much  use, 
unless  the  discharge  is  sufficient  to  require  the  nasal  douche. 

The  coryza  occiuTing  in  gouty  persons  will  be  found  to  be  greatly  influenced  by 
diet,  so  that  abstinence  from  those  foods  which  are  provocative  of  gout  should  be  en- 
joined, and  attention  should  be  paid  to  the  state  of  the  digestion.  The  administration 
of  arsenic  in  combination  v,dth  alkalis  will  almost  always  be  found  beneficial ;  and 
much  improvement  is  often  obtained  from  judicious  purgation.  The  glycei'ine  of 
stai'ch  is  a  useful  local  application. 

Cases  are  occasionally  met  with  in  which,  with  more  or  less  swelling  of  the  naso- 


FOLLICULAR   INFLAMMATION.  639 

pharyngeal  and  naso-palatine  mucous  membrane,  there  is  a  peouliar  enlargement  of 
the  glandular  structures  belonging  to  it. 

According  to  Dr.  Andrew  Clark  '  the  racemose  and  compound  follicular  glands 
are  especially  affected.  These  glands  are  most  numerous  about  the  posterior  nares, 
round  the  opening  of  the  Eustachian  tubes,  and  in  the  roof  of  the  pharynx.  Under 
the  influence  of  this  chronic  iri-itation  an  excessive  quantity  of  viscid  mucus  is 
secreted.  At  a  later  period  pus-like  fluid  may  be  discharged.  Still  later  the  mucous 
or  purulent  secretion,  if  retained  for  some  time,  may  become  converted  '  into  little 
fcetid  cheesy  masses,  which  are  from  time  to  time  extruded  thi-ough  the  nose  or 
mouth.'  Accompanying  these  conditions  the  mucous  membrane  generally  is  more  or 
less  irregularly  swollen.  The  ordinary  symptoms  are,  '  discomfort,  aching,  or  pain 
in  the  neighbourhood  of  the  soft  palate  and  posterior  nares  ;  tingling  or  sense  of  ful- 
ness about  the  root  of  the  nose  ;  frontal  headache  :  a  thick  mucous,  purulent,  or 
cheesy  secretion  discharged  at  intervals,  chiefly  through  the  mouth,  by  means  of 
snorting  nasal  inspirations,  followed  by  hawking  ;  slight  perversions  of  taste  and 
smell ;  alterations  of  voice ;  sometimes  temporary  deafness  from  obstruction  of  one 
or  both  Eustachian  tubes,  and  an  abundant  secretion  of  wax  in  the  external  ear.'  ^ 

The  treatment  is  tedious  and  often  unsatisfactory.  Mild  astringents  are  to  be 
used  with  the  nasal  douche,  and  attention  should  be  directed  to  the  general  health, 
especially  to  the  condition  of  the  digestive  organs,  which  are  frequently  disordered  in 
these  cases.  Purgatives,  followed  by  tonics,  are  generally  indicated,  and  sometimes 
cod-liver  oil  and  steel. 

In  another  group  of  cases,  especially  described  by  Dr.  Wilhelm  Meyer  of  Copen- 
hagen,^ exuberant  growths  or  vegetations  are  met  with  ua  certain  parts  of  the  naso- 
pharyngeal cavity.  These  vegetations,  when  examined  microscopically,  are  found  to 
consist  of  the  so-called  '  adenoid  tissue,'  and  are  accordingly  to  be  regarded  as  over- 
gi'owths  or  morbid  growths  of  the  closed  glandular  structures  found  in  or  beneath 
the  mucous  membrane  of  the  pharynx,  the  fauces,  and  the  base  of  the  tongue.  They 
vary  in  form  and  consistency  :  sometimes  they  are  solid  and  fii'm,  and  at  others  soft 
and  highly  vascular,  and  prone  to  bleed. 

The  presence  of  these  vegetations  in  any  considerable  quantity  impedes  I'espiration 
through  the  nose,  and  gives  a  peculiar  '  nasal '  character  to  the  voice.  There  is  often 
some  degree  of  deafness.  '  The  nostrils  are  flattened  so  that  the  nose  appears  com- 
pressed.' There  is  deficient  secretion  from  the  nostrils,  and  sometimes  blood  accumu- 
lates in  the  mouth.  Digital  examination  and  rhinoscopic  inspection  demonstrate  the 
presence  of  the  outgrowths.  They  are  most  frequently  met  with  in  underfed  young 
people.  The  treatment  consists  in  removing  the  vegetations  by  the  knife,  or  by  the 
galvanic  cautery,  or  by  repeated  applications  of  nitrate  of  silver.  Dr.  Meyer  re- 
commends the  use  of  '  a  ring-shaped  knife,  mounted  on  a  long  slender  handle,  which 
is  passed  through  one  or  other  nostril,  and  manoeuvred  so  as  to  sweep  over  the  mucous 
surface  affected.  The  bleeding  is  free  but  not  excessive.'  Two  or  more  opei^ations 
are  sometimes  necessary.  According  to  Dr.  Meyer,  the  results  of  this  proceeding, 
supplemented  by  the  use  of  the  nasal  douche,  have  proved  very  satisfactory. 

A  copious  discharge  of  watery  fluid  from  the  nose  has  been  known  to  occur  in  con- 
nection with  the  polypi  of  the  antrum.  Sir  James  Paget  has  related  "•  the  case  of  a  lady 
49  years  old,  from  whose  left  nostril  watery  fluid  was  constantly  dropping  for  eighteen 
months.  She  was  a  healthy-looking  person,  in  whom  no  signs  of  ill-health  or  any  appear- 
ance of  disease  in  or  near  the  nostril  could  be  found.  '  There  was  nothing  like  polypus, 
or  unhealthy  membrane  or  swelling  as  of  a  cyst;  no  nasal  obstruction  or  uniisual 
flow  of  tears  ;  no  swelling  or  tenderness  ;  nothing  whatever  to  indicate  the  source  of 
the  fluid.'  Six  months  before  the  fluid  began  to  flow,  the  patient  had  had  a  blow  on 
the  left  frontal  sinus ;  besides  which  she  had  undergone  a  great  deal  of  mental  distress. 

^  Dr.  Andrew  Clark,  '  On  Naso-palatine  Gland  Disease,'  London  Hospital  Reports,  vol  i 
p.  213.  2  j)j._  p^  Clark,  Of.  cit. 

*  Proceedings  of  the  Koynl  Med.-Chir.  Soc,  Octoter  18,  18G9.  'On  Adenoid  Vegetations 
in  the  Naso-pharyngeal  Cavity,'  hy  Wilhelm  Meyer,  M.D.,  of  Copenhagen,  Communicated 
hy  John  Marshall,  F.E.S.  *   Clinical  Sec.  Trans,  vol.  xii.  p.  43. 
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It  flowed  in  nearly  uniform  quantity,  a  drop  running  down  on  the  lip  every  five  or 
six  seconds,  but  was  increased  by  mental  distress  or  physical  exertion.  None  ever 
came  from  the  i-ight  nostril,  '  unless  when  the  left  nostril  and  upper  part  of  the 
pharynx  had  become  filled  with  fluid  during  sleep  at  night ;  and  then,  on  turning 
the  head  downwards  and  to  the  right,  the  fluid  poured  through  both  nostrils.' 

The  fluid  looked  like  pure  water;  its  specific  gravity  was  1004,  it  was  slightly 
alkaline,  and  in  100  parts  of  the  liquid  there  was  1-15  of  solid  matter  in  solution, 
chiefly  chloride  of  sodium. 

Sir  James  Paget  refers  to  a  case  of  Sir  Benjamin  Brodie's,  in  which  a  lady  was 
twice  subject  to  the  dropping  of  a  similar  fluid  from  one  nostril.  '  First,  when  she 
was  26,  it  began  almost  suddenly,  and  so  ended  after  thirteen  months.  Then,  when 
she  was  40,  it  began  slowly,  and  so  ended  after  twenty-three  months.  The  quantity 
of  fluid  discharged  was  greater  than  in  the  case  above  related  ;  it  seems  to  have  been 
usually  two  quarts,  and  once  was  three  quarts  in  the  day.'  Thei"e  Avas  no  indication  of 
its  soui'ce.  After  the  use  of  sulphate  of  zinc,  locally  and  internally,  the  flow  ceased. 
Sir  J.  Paget  advised  the  same  treatment.  The  patient  took  a  grain  of  sulphate  of 
zinc,  afterwards  increased  to  two  gi'ains,  three  times  a  day  ;  and  injected  into  the 
nostril  three  times  a  day  a  solution  of  sulphate  of  zinc,  three  gi^ains  to  the  ounce  of 
water.  '  This  plan  was  steadily  followed  for  about  six  weeks  :  then  the  dropping  of 
the  fluid  gradually  diminished,  and  in  two  or  three  weeks  more  completely  ceased. 

A  month  subseqviently,  after  exposure  to  mental  distress,  fatigue  and  cold,  she 
was  attacked  with  meningitis  and  died.  In  the  left  antrum  were  found  polypoid 
oTowths  of  very  fine  filamentous  tissue  infiltrated  with  serum,  and  there  were  signs 
of  chronic  catarrh  of  the  lining  membrane  of  the  cavity.  All  the  other  nasal  cavities 
and  sinuses  were  healthy. 

Mr.  Dalby  has  kindly  given  me  the  particulars  of  another  case  in  which  this 
curious  symptom  was  met  with.  A  lady,  aged  about  30,  had  a  profuse  discharge 
of  watery  fluid  from  the  left  nostril.  This  occurred  first  in  1878,  when  it  lasted 
night  and  day  continuously  for  ten  days,  and  then  suddenly  ceased.  In  1881  it 
recurred  without  apparent  cause,  and  after  it  had  lasted  seven  weeks  she  consulted 
Mr.  Dalby.  On  arriving  at  his  house,  the  dropping  of  the  fluid  suddenly  stojjped, 
but  after  the  patient  had  been  engaged  in  conversation  for  a  short  time,  and  her 
attention  had  thus  been  divei'ted,  the  fluid  again  began  to  run  from  the  nostril. 
Mr.  Dalby  could  find  no  disease  of  the  nose  or  adjacent  sinuses.  After  lasting  three 
months  the  dropping  of  the  fluid  ceased,  not  apparently  from  any  treatment,  though 
some  weak  alkaline  injections  had  been  used. 

Oz^NA. 

Among  the  diseases  afiecting  the  nasal  cavities,  there  is  none  more  troublesome, 
both  to  the  suiferer  and  to  the  surgeon,  than  ozasna.  The  essential  characteristics  of 
this  disease  are  an  ofiensive  discharge  from  the  nostrils,  and  a  peculiar  and  disgust- 
ing foetor  of  the  breath.  The  latter  is  sufiicient  to  contaminate  the  air  of  the  room 
which  the  patient  occupies,  and  to  debar  him  from  society,  and  sometimes  even  from 
employment;  moreover  the  patient  himself  is  constantly  conscious  of  a  most  ofiensive 
odour.  For  these  reasons  the  disease  is  peculiarly  distressing,  and  often  aflfects  the 
health  and  happiness  of  the  sufferer  to  an  extent  quite  out  of  proportion  to  its  inherent 
gravity.  The  treatment  of  the  affection  requires  much  patience  and  perseverance, 
and  its  success  will  depend,  as  in  other  diseases,  very  much  upon  the  correct 
ascertainment  of  the  cause  of  the  malady. 

Ozsena  arises  from  various  causes,  and  is  associated  with  many  different  con- 
ditions ;  most  of  the  cases,  however,  may  be  placed  in  one  of  the  following  three 
groups:  1.  scrofulous  ozaena ;  2.  syphilitic  ozsena;  3.  traumatic  ozsena.  But  it 
must  be  admitted  that  cases  are  sometimes  met  with,  which  cannot  be  distinctly 
referred  to  either  of  the  causes  indicated  by  the  names  given  above,  and  of  which  the 
origin  is  not  easily  discoverable.  These,  for  the  want  of  a  better  name,  may  be  called 
cases  of  '  idiopathic  ozsena.' 

First  of  all,  it  will  be  convenient  to  describe  the  symptoms   common  to  all  the 


OZMl^A.  641 

varieties  of  ozfena.  They  are  chiefly  these  :  (a)  A  constant  discharge  of  diseased 
secretion  from  one  or  both  nostrils.  This  discharge  is  usually  a  thin  muco-purulent 
fluid,  mixed  with  epithelium,  and  occasionally  streaked  with  blood.  Sometimes  it 
consists  chiefly  of  a  gelatinous  material,  with  little  or  no  pus  in  it ;  or  it  may  resemble 
thin  gruel.  Much  of  this  discharge  finds  its  way  through  the  posterior  nares  into 
the  pharynx ;  it  also,  of  course,  escapes  by  the  anterior  nares.  The  discharge,  of 
whatever  kind,  is  very  oflensive,  and  the  breath  has  an  indescribable  and  most  dis- 
gusting fcetor,  (b)  The  sense  of  smell  is  either  abolished  or  materially  interfered 
with,  and  the  patient  is  conscious  of  a  foetid  odour,  (c)  There  is  usually  some 
tenderness  of  the  nasal  walls,  and  often  frontal  headache. 

The  most  common  cause  of  ozfena  is  scrofula ;  and  as  scrofula  is  a  disease  of 
childhood,  we  find,  as  might  be  expected,  a  large  number  of  the  cases  of  oztena 
occxining  in  children  and  young  persons.  It  must  not,  however,  be  supposed  that 
all  the  cases  of  ozsena  seen  in  children  are  of  a  scrofulous  nature,  though  the  majority 
of  them  are  so.     A  considerable  number  of  them  have  their  origin  in  syphilis. 

The  scrofulous  cases  usually  show  other  signs  of  the  diathesis,  but  in  addition  to 
the  symptoms  described  in  connection  with  scrofulous  coryza,  an  examination  of  the 
nose  often  reveals  a  number  of  small  pustules  and  ulcers  dotted  over  thesui-face  of  the 
swollen  mucous  membrane.  Upon  these  ulcers  crusts  form,  which,  with  the  swollen 
membrane,  tend  to  block  up  the  nostrils,  and  to  retain  the  secretion  in  the  sinuses.  It  is 
probably  to  the  retention  and  decomposition  of  this  secretion  that  the  fcetor  in  many 
cases  of  ozsena  is  due ;  it  can  therefore  be  to  a  great  extent  OA'ercome  by  the  fi-equent 
cleansing  of  the  nasal  cavities  by  antiseptic  solutions.  But  there  are  other  cases, 
those  in  which  the  fcetor  is  most  hori'ible,  in  which  such  treatment  does  no  more 
than  somewhat  lessen  the  odour,  and  has  no  curative  effect  upon  the  disease.  •  Such 
cases  I  believe  to  be  due  to  the  presence  of  dead  bone,  and  to  be  curable  only  by  its 
removal. 

In  many  of  the  cases  of  scrofidous  ozEena  there  is  not  only  ulceration  of  the 
mucous  membrane,  but  also  necrosis  of  the  bones  of  the  nose — a  fact  which  is  not 
surprising  when  we  remember  how  often,  in  other  parts  of  the  body,  scrofula  gives 
rise  to  bone-disease. 

Next  to  scrofula,  si/philis  is  the  disease  which  most  commonly  gives  lise  to  ozsena. 
The  affection  commences  either  as  a  tertiary  ulceration,  or  as  a  gummatous  periostitis. 
The  ulceration  often  occurs  chiefly  at  the  back  of  the  nostrils,  and  is  seen  best  by 
posterior  rhinoscopy.  The  ulcers  are  in  some  cases  quite  superficial,  and  coated  with 
the  peculiar  albuminoid  film  often  seen  on  those  of  the  throat  and  tongue.  In  others 
the  ulcers  are  deep,  and  have  excavated  edges,  and  are  covered  with  sloughs.  In 
all,  the  ulcers  are  irregular  in  shape,  often  running  one  into  the  other,  and  having  a 
tendency  to  spread  in  one  direction  while  healing  in  another.  There  is  less  swelling 
of  the  mucous  membrane  than  in  scrofulous  ozsena  ;  and  the  ulcers  in  syphilis  are 
larger,  less  numerous,  and  more  irregvdar  in  shape.  After  a  time  the  bones  become 
diseased ;  and  these  are  amongst  the  most  offensive  cases  of  ozsena.  Or  the  bone 
disease  may  be  secondary  to  gummatous  periostitis,  which  often  leads  to  extensive 
necrosis.  The  afiection  occurs  both  in  acquired  and  in  inherited  syphilis,  and  is 
usually  accompanied  with  other  syphilitic  symptoms. 

Traumatic  ozcena  may  arise  either  from  a  blow  upon  the  nose,  giving  rise  to 
periostitis  and  subsequent  necrosis  of  the  bone,  or  may  be  the  result  of  the  introduc- 
tion of  a  foreign  body  into  the  nostril. 

As  might  be  expected,  the  cases  arising  from  a  blow  usually  (probably  always) 
are  connected  with  the  presence  of  necrosed  bone.  They  are  therefore  favourable 
for  operative  treatment,  and  may  be  subjected  to  it  at  an  earlier  period  than  the 
other  varietes  of  ozaena.  There  is  but  slight  swelling  of  the  mucous  membrane,  and 
no  ulceration  except  at  the  situation  of  the  dead  bone,  which  is  often  beyond  the 
area  of  sight  or  touch. 

Ozsena  arising  from  the  presence  of  a  foreign  body  is  seen  sometimes  in  children, 
who  have  been  known  to  thrust  a  variety  of  substances  into  the  nostrils — such  as 
peas,  beans,  beads,  pieces  of  pencil,  wool,  &c.    It  is  well  to  bear  in  mind  the  possibility 
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of  such  a  cavise  for  cases  of  ozaena  occurring  in  children  with  no  evidences  of  consti- 
tutional disease.  A  foreign  body  may  give  rise  either  to  ulceration  of  the  mucous 
membrane  alone,  with  offensive  discharge,  or  there  may  be  caries  of  the  bone  also. 
If  there  is  no  bone-disease,  the  removal  of  the  offending  substance  soon  produces  a 
cure,  as  the  fcetor  of  the  discharge  is  in  great  part  caused  by  its  being  pent  up  in  the 
nose,  from  the  difficulty  of  exit  produced  by  the  presence  of  the  foreign  body  and  the 
accompanying  swelling. 

Besides  these  there  are  cases  of  ozsena  which  calinot  be  placed  in  either  of  the 
above-named  groups,  and  which  it  is  convenient  to  class  together  under  the  name  of 
idiojjathic  ozceua.  They  are  seen  sometimes  in  perfectly  healthy  people,  in  whom 
no  cause  can  be  discovered  :  but  a  good  many  occur  in  children  who  have  recently 
had  one  of  the  acute  specific  diseases,  e.g.  scarlatina  or  measles;  and  I  have  seen 
several  in  young  women  with  disordered  menstruation.  This  form  of  the  disease 
appears  to  me  to  be  much  more  common  in  women  than  in  men.  In  such  cases  there 
is  usually  only  slight  swelling  of  the  nasal  mucous  membrane,  which,  howevei,  is  of  a 
bright  I'ed  colour-,  with  here  and  there  velvety  raised  patches,  which  easily  bleed. 
There  are  often  no  visible  ulcers,  and  I  think  in  the  less  offensive  examples,  no 
disease  of  the  bone.  Yet  doubtless  in  some  the  bones  become  affected,  and  it  is  upon 
the  presence  or  absence  of  bone-disease  that  the  possibility  of  curing  the  patient 
without  operation  depends. 

It  ought  to  be  mentioned  that  in  some  cases  of  ozsena  the  frontal  sinuses  are 
involved  in  the  disease,  and  large  quantities  of  purulent  fluid  collect  in  these  cavities, 
giving  rise  to  intense  pain  and  distress.  A  prominent  symptom  in  these  persons  is 
sleeplessness,  as  has  been  pointed  out  by  Mr.  Ca;;sar  Hawkins.  I  have  seen  very 
great" distress  caused  by  this  sleeplessness,  and  the  frequent  nightmare  which  occurs 
when  sleep  is  obtained.  The  pain  and  sleeplessness  gradually  increase  as  the  sinuses 
become  more  distended,  and  there  is  often  some  oedema  of  the  upper  eyelid  and  brow. 
A  copious  discharge  then  takes  place  through  the  nostrils,  and  the  patient  is  for  a  time 
relieved.  Of  course  if  the  dischai-ge  does  not  occur,  the  sinus  may  become  so  much 
distended  as  to  cause  displacement  of  the  eyeball ;  or  the  matter  may  make  its  way 
externally  or  even  into  the  cranium.  Usually,  however,  there  is  a  periodical 
collection  and  discharge  of  the  secretion,  in  the  manner  I  have  described. 

The  ti-eatmient  of  ozaena  must  of  course  depend  in  each  case  upon  the  cause  of  the 
disease,  and  the  particular  variety  with  which  Ave  have  to  deal ;  and  I  need  hardly 
say  that  our  first  step  should  be  a  thorough  examination,  both  of  the  constitutional 
condition  of  the  patient,  and  of  the  part  concerned"  in  the  disease. 

It  will  be  well  to  have  the  nose  thoroughly  cleansed  by  the  nasal  douche  before 
making  the  rhinoscopic  examination.  The  method  of  washing  out  the  cavities  of  the 
nose  is  a  practical  application  of  a  physiological  fact  discovered  by  Professor  Weber 
of  Halle  ;  viz.,  that  when  one  side  of  the  nasal  cavity  is  entirely  filled  through  one 
nostril  with  fluid  by  hydrostatic  pressure,  while  the  patient  is  breathing  through  the 
mouth,  the  soft  palate  completely  closes  the  choanse,  and  does  not  permit  any  fluid 
to  pass  into  the  pharj-nx,  while  the  fluid  easily  passes  into  the  other  cavity,  mostly 
round  and  over  the  posterior  edge  of  the  septum  narium,  and  escapes  from  the  other 
open  nostril,  after  having  touched  every  part  of  the  first  half  of  the  cavity  of  the 
nose,  and  a  great  part — certainly  the  lower  and  median  canals — of  the  second  half.' 

The  apparatus  required  consists  of  a  yard  of  elastic  tubing  to  one  end  of  which  is 
attached  a  perforated  india- rubber  nozzle  to  fit  the  nostril ;  to  the  other  end  of  the 
tube  is  fitted  an  india-rubber  bag  or  glass  vessel  for  holding  the  fluid  to  be  used  :  or 
it  may  be  connected  with  a  piece  of  metal  tube  bent  as  a  syphon,  or  tei-minated  by  a 
small  metal  funnel  which  is  sunk  in  a  jug  containing  the  liquid. 

The  method  of  using  the  nasal  douche  is  illustrated  by  fig.  144.  The  receptacle 
is  filled  with  the  liquid  to  be  used,  and  placed  on  a  level  somewhat  above  that  of  the 
head  of  the  patient.  The  precise  height  may  be  varied  according  to  the  degree  of 
foi'ce  with  which  it  is  desired  that  the  stream  should  flow. 

The  tube  is  either  filled  by  the  simple  descent  of  the  fluid,  or,  if  the  syphon  action 

^  Thudichum,  On  Polypus  in  the  Nose  and  Ozeena,  p.  17.     (Churchill,  1869.) 
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is  adopted,  by  pouring  a  sufficient  quantity  of  fluid  into  it,  and  then  immersing  the 

footpiece  in  the  jug,  &c.,  or  by  drawing  fluid  into  the  tube  after  the  footpiece  has 

been  immersed. 

The  nozzle  is  then  held  in  the  nostril,  the  patient  being  seated  with  his  head 

slightly  inclined  over  a  basin,  and  breathing  only  through  his  mouth.     In  this  way 

a  gentle  stream  of  fluid  is  passed  in  at 

one  nostril,  round  the  posterior  border     Fig.  144.— Method  of  using  the  Nasal  Doiiche. 

of  the  septum,  and  out   at  the  other 

nostril.     The  force  of  the  stream  will 

be  in  proportion  to  the  height  at  which 

the  receptacle  is  placed,  and  should  not 

be  greater  than  is  just  sufficient  to  carry 

the  liquid  through. 

This  is  the  most  efficient  plan,  not 

only  of  cleansing  the  nasal  cavities,  but 

also  of  applying  medicated  solutions  to 

them.     It  is  desirable  to  use  some  fluid 

of  higher  specific  gravity  than  water ; 

and  for  simply  washing  out  the  nose  a 

solution  of  common  salt,  a  teaspoonful 

to  a  pint  of  water,  answers  very  well. 
In  the  treatment  of  scrqfuloics  ozcena, 

the  constitutional  remedies  will  be  more 
important  than  the  local.  The  patient 
should,  if  possible,  reside  at  the  seaside, 
and  be  placed  under  the  most  favourable 
hygienic  conditions ;  and  cod-liver  oil 
and  iodide   of  iron '    should   be  given 

regularly  for  long  periods.  The  digestive  organs  should  be  carefully  attended  to, 
and  the  food  properly  selected.  The  local  treatment  chiefly  consists  of  the  fre- 
quent washing  out  of  the  nasal  cavities  with  saline  solutions,  such  as  that  of  common 
salt  or  of  phosphate  or  carbonate  of  soda.  Another  solution  that  I  have  found 
useful  is  one  of  chlorate  of  potash  and  tincture  of  myrrh,  two  drachms  of  each  to  a 
pint  of  water ;  or  permanganate  of  potash  may  be  used,  in  the  proportion  of  two 
drachms  of  Condy's  fluid  to  a  pint  of  water.  But  whatever  may  be  selected,  fre- 
quent changes  will  be  found  beneficial.  If  after  a  long  perseverance  with  this  treat- 
ment there  is  no  impi^ovement,  the  nasal  cavities  should  be  carefully  explored  during 
anfesthesia,  as  in  all  probability  diseased  bone  will  be  found.  Dr.  Rouge  of  Lausanne, 
in  a  most  interesting  paper  upon  the  subject,^  has  published  eight  cases  of  long-stand- 
ing ozfena,  in  all  of  which  he  has  found  and  removed  dead  bone  froua  the  cavities  of 
the  nose.  Dr.  Rouge  has  moreover  invented  an  ingenious  operation  for  the  purpose 
of  obtaining  free  access  to  the  nasal  cavities,  which  enables  the  surgeon  to  discover 
and  remove  with  ease  any  dead  bone  therefrom. 

The  operation  consists  of  separating  the  soft  parts  of  the  nose  fi'om  their  bony  frame- 
work, by  incisions  through  the  mucous  membrane  where  it  is  reflected  from  the  upper 
lip  on  to  the  gums.  The  lip  and  nasal  cartilages  are  then  lifted  completely  up  towards 
the  forehead,  Avhen  the  nasal  sinvises  can  be  explored  with  the  greatest  facility. 
The  parts  being  replaced,  no  deformity  whatever  results,  nor  is  there  any  visible  scar. 
The  operation  is,  I  think,  a  very  valuable  one,  and  will  be  found  applicable  to  other 
conditions  besides  that  for  which  Dr.  Rouge  has  used  it,  I  shall  subsequently  refer 
to  an  instance  in  which  I  removed  polypi  by  this  method.  Of  Dr.  Rouge's  eight 
patients,  all  were  cui^ed  except  one,  in  whom,  after  a  second  operation  in  which  a  con- 
siderable portion  of  the  ethmoid  bone  was  removed,  death  occurred  from  meningitis. 

^  The  best  mode  of  giving  this  medicine  is,  I  think,  by  dissolving  iodide  of  potassium  in 
steel-wine.     I  believe  the  syrup  of  the  iodide  of  iron  to  be  an  almost  useless  preparation. 

-  Nouvelle  Methode  pour  le  Ti-ait,ement  chiruvfjical  de  fOzene,  par  le  Dr.  Rouge,  Ohirur- 
gien  de  I'Hopital  Cantonal,  a  Lausanne,  1873. 
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I  have  myself  treated  four  intractable  cases  of  ozsena  by  this  operation,  and  in  each 
case  have  discovered  necrosed  bone.  In  two  cases  the  operation  was  completely  success- 
ful ;  the  dead  bone  being  removed,  the  discharge  ceased  without  further  trouble.  But 
in  one  case,  though  the  patient  was  temporarily  cured,  after  eighteen  morthsthe  dis- 
charge recurred,  and  I  presume  there  was  fresh  necrosis ;  and  in  a  fourth  instance, 
though  I  was  able  to  remove  two  pieces  of  necrosed  bone,  there  remained  a  large  exposed 
surface  at  the  base  of  the  skull.  I  saw  this  patient  about  a  year  after  the  operation, 
when  the  nostril  was  still  discharging ;  there  was  no  perceptible  ozsena,  but  the  nasal 
douche  was  used  daily  so  as  to  keep  the  cavities  thoroughly  clean. 

While  fully  appreciating  the  ingenuity  and  value  of  the  operation,  I  confess 
that  I  am  not  inclined  to  expect  quite  such  favourable  results  as  Dr.  Rouge  so  fortu- 
nately obtained,  chiefly  because  there  are  a  considerable  number  of  cases  of  ozeena  in 
which  there  is  a  carious  surface  at  the  base  of  the  skull  which  cannot  be  removed, 
and  as  long  as  this  remains  unhealed  the  discharge  will  continue. 

Moreover  I  have  found  by  experience  that  moi'e  free  access  than  would  be  supposed 
can  be  obtained  to  the  nasal  cavities  by  placing  the  patient  under  an  anaesthetic  and 
pushing  the  septum  on  one  side,  and  by  this  means  I  have  in  several  cases  been  able 
to  discover  and  remove  dead  bone,  the  presence  of  which  I  could  not  otherwise  ascer- 
tain. The  nostril  having  been  explored,  the  displaced  septum  can  be  pushed  back 
into  its  place,  and  as  far  as  I  have  seen,  no  harm  results. 

Still  there  will  always  remain  some  cases  in  which  no  such  measure  avails,  and 
for  these  we  have  a  valuable  resource  in  Rouge's  operation. 

Syphilitic  ozmna  requites  the  constitutional  treatment  of  the  disease  of  which  it 
is  a  manifestation.  Mercury  must  be  given,  and  its  influence  gently  maintained  for 
a  considerable  period.  This  is  best  done  by  the  calomel  vapour-bath,  or  by  inunction. 
If  for  any  reason,  however,  the  medicine  cannot  be  given  by  the  skin,  I  think  the 
gray  powder  or  the  perchloride  are  the  best  preparations.  Iodide  of  potassium  and 
freshly-made  decoction  of  sarsaparilla  are  also  useful  in  combination  with  the  mercu- 
rial treatment,  and  such  tonics  or  other  medicines  as  the  general  state  of  the  patient 
may  indicate.  Infants  and  young  children — the  subjects  of  inherited  syphilis — bear 
mercury  given  internally  better  than  adults ;  and  for  these,  either  the  mercurial  belt 
or  the  gray  powder  should  be  used.  Cod-liver  oil  may  often  be  advantageously  given 
at  the  same  time. 

Locally,  I  think,  when  the  bone  is  not  affected,  the  best  application  is  an  oint- 
ment composed  of  fifteen  or  twenty  grains  of  the  red  oxide  of  mercury  with  half  an 
ounce  of  olive-oil  and  half  an  ounce  of  lard.  This  should  be  applied  with  a  brush 
after  the  nose  has  been  washed  with  the  nasal  douche.  The  ammonio- chloride  of 
mercury  ointment,  dikited  with  oil,  is  also  useful.  In  syphilitic  patients  operative 
interference  should  be  deferred  until  the  constitutional  treatment  has  been  thoroughly 
carried  out,  so  that  there  may  be  a  probability  of  the  bone-disease  having  come  to 
an  end,  and  a  cure  resulting  from  the  removal  of  any  sequestrum  that  may  be  found. 

Ozctna,  the  result  of  the  presence  of  a  foreign  body  in  the  nose,  usually  requires 
for  its  cure  only  the  removal  of  the  offending  substance,  and  the  frequent  washing 
out  of  the  nasal  cavities  by  some  antiseptic  solution,  such  as  that  of  permanganate  of 
potash  or  common  salt.  When  there  is  a  distinct  history  of  a  blow,  operative  treat- 
ment may  be  hopefully  undertaken  after  a  few  months'  trial  of  milder  measures ;  for 
the  discharge  probably  depends  upon  the  presence  of  necrosed  bone. 

For  cases  of  idiojxothic  ozce7ia,  the  treatment  must  be  chiefly  local ;  yet  it  is  im- 
portant to  carefully  search  for,  and  treat,  any  disturbance  of  the  health  that  may 
exist.  The  local  treatment  that  has  seemed  to  me  most  useful  consists  of  the  fi-equent 
use  of  a  lotion  of  chlorate  of  potash  and  tincture  of  myrrh.  It  is  well,  however,  to 
vary  the  application,  and  for  this  purpose  the  glycerine  of  tannic  acid,  dilute  mer- 
curial ointments,  creosote  ointment  5J-^o  IJ-  of  cerate,  solutions  of  carbonate  of  soda 
and  of  quinine,  may  be  fovind  useful. 

In  the  treatment  of  this  form  of  ozsena,  Trousseau  speaks  most  favourably  of  the 
insufliation  of  various  powders.  Among  those  most  generally  applicable  are  the  sub- 
nitrate  of  bismuth  combined  with  an  equal  proportion  of  talc  ;  chlorate  of  potass  by 
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Itself,  or  with  seven  or  eight  parts  of  sugar;  borax,  similarly  diluted  ;  the  ammonio- 
chloride  of  mercury  powder,  eight  grains  to  an  ounce  of  sugar;  calomel,  with  twenty 
to  thirty  parts  of  talc,  &c.  The  effects  of  the  insufflation  of  the  mercurial  powders 
should  be  very  carefully  watched,  and  the  insvifflation  should  not  be  too  frequently 
repeated.  Two  or  three  times  a  day  is  generally  often  enough.  But  the  other 
powders  may  be  used  much  more  frequently,  almost  ad  libitum.  In  all  cases  it  is 
important  to  wash  out  the  nose  thoroughly  before  blowing  in  the  powders.  It  not 
unfrequently  happens  that  the  thorough  cleansing  of  the  cavities  and  subsequent 
insufflation  of  the  powder  is  followed  by  the  abolition  of  the  foul  odour,  for  the 
odour  belongs  to  the  discharge,  but  when  the  discharge  collects  again  the  odour 
returns. 

The  best  instrument  for  blowing  the  powders  into  the  nose  is  Rauchfuss's  Insuf- 
flator (fig.  145).  The  powder  is  introduced  into  the  tube  through  the  opening  [a), 
which  is  then  covered  over  by  the  sliding  tube  (h),  the  extremity  (c)  is  introduced 
into  the  nasal  cavity,  and  then  by  a  sudden  compression  of  the  india-rubber  ball  (d) 
the  powder  is  driven  out,  and  diffused  in  all  directions. 

Fig.  145. — Rauchfuss's  Instrument  for  blowino-  Powders  into  the  Nose. 


Many  of  these  cases  require  great  perseverance,  and  some  of  ihem  have  seemed 
to  be  benefited  by  nothing.  For  such  as  resist  the  treatment  indicated  above,  we 
have  the  resource  of  Rouge's  operation. 

Blood-Tumours  and  Abscess  of  the  Septum. 

Blood-tiomours  of  the  septum  are  always  the  result  of  injury.  They  are  often  ac- 
companied by  fracture,  and  usually  affect  both  sides  of  the  bone. 

The  mucous  membrane  is  raised  by  the  effusion,  and  forms  a  swelling  which  may 
even  be  sufficient  to  impede  respiration. 

Treatment. — If  any  treatment  is  thought  necessarj",  the  local  application  of  cold 
may  be  i-esorted  to. 

Abscess  of  the  septum  may  be  acute  or  chronic.  The  acute  form  is  usually  caused 
by  injury.  The  integument  of  the  nose  becomes  cedematous  and  tender  on  pressure; 
the  pituitary  membrane  is  inflamed,  and  the  portion  covering  the  septum  is  uni 
formly  turgid ;  the  secretion  of  mucus  is  diminished ;  and  there  is  more  or  less 
febrile  disturbance.  At  a  later  period  matter  is  formed  beneath  the  mucous  mem- 
brane ;  and  a  prominent  swelling,  causing  proportionate  obstruction,  appears  in  one 
nostril  or  both.  The  inflammation  may  spread  to  the  frontal  sinuses  and  lachrymal 
passages  ;  and  headache  and  epiphora  may  result.  Sometimes  the  lower  margin  of 
the  septum  and  the  upper  lip  become  affected.  The  swelling  itself  is  red,  shining, 
tender,  and  fluctuating  on  pressure. 

Treatment. — As  soon  as  matter  has  formed  it  should  be  evacuated  by  incision,  in 
making  which,  the  thickened  state  of  the  mucous  membrane  must  be  borne  in  mind. 
The  opening  must  be  kept  patent  as  long  as  any  pus  is  secreted,  and  the  inflamma- 
tion allayed  by  warm  fomentations. 

Chronic  abscess  of  the  septum,  sometimes  commences  without  any  assignable  cause 
and  progresses  very  insidiously.  The  inflammatory  stage  is  sometimes  so  slight  as  to 
pass  unheeded ;  and  the  patient  is  not  aware  that  anything  is  the  matter  till  the 
abscess  is  fully  formed ;  and  then  suffers  not  so  much  from  actual  pain  as  from  un- 
easiness felt  in  the  nares.  In  these  cases  the  outer  surface  of  the  nose  is  never  involved. 
In  this  form  of  abscess  there  is  less  redness,  tension,  and  tenderness  on  pressure  than 
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in  the  acute  form.  The  abscess,  besides,  is  more  extensive,  and  more  likely  to  occur 
singly  on  either  side  of  the  septum.  It  may  communicate  with  a  collection  of  fluid 
situate  outside  the  nose — in  the  upper  lip,  for  example.  The  matter  secreted  has 
sometimes  a  highly  offensive  smell. 

The  swellings  formed  by  such  abscesses  may  possibly  be  mistaken  for  polypi, 
vinless  care  is  taken  in  the  diagnosis.  They  are  still  more  likely  perhaps  to  be  con- 
founded with  the  thickened  elongated  condition  sometimes  presented  by  the  mucous 
membrane  of  the  septum. 

These  abscesses  should  be  opened  early ;  and  care  must  be  taken  to  prevent  the 
re-accumulation  of  mat'er,  by  passing  a  probe  into  the  opening  daily;  or  the  cavity 
may  be  syringed  with  a  weak  detergent  solution. 

A  guarded  prognosis  should  always  be  given  in  these,  as  in  other  affections  of  the 
septum ;  for  there  is  always  danger  of  the  destruction  of  parts  of  the  bones  or 
cartilages,  which  sometimes  results  in  the  formation  of  a  permanent  opening  through 
the  septum. 

If  such  an  opening  through  the  septum  be  small,  a  very  disagreeable  whistling  is 
sometimes  produced  when  the  patient  speaks.  In  such  cases  the  opening  may  be 
enlai-ged  with  benefit. 

New  Growths. 

Various  forms  of  new  growth  are  met  with  in  the  nasal  cavities.  They  may  be 
classified  as  follows  : — 


1. 

2. 
3. 

Papillary  growths. 
Polypi. 

(a)  gelatinous. 

(6)  fibrous. 

(c)  malignant. 
Cartilaginous  and  osseous  growths. 

Papillary  Growths. 

Cases  occasionally,  though  rarely,  occur  in  which  the  nostrils  are  obstructed  by 
papillary  growths  springing  from  the  mucous  membrane.  Such  growths  bear  a 
general  resemblance  to  (,lie  papillomata  of  the  mucous  membranes  of  other  parts,  and 
are  sometimes  associated  with  similar  growths  upon  the  palate.  They  are  usually,  if 
not  invariably,  met  with  in  children  or  young  people.  They  give  rise  to  a  variable 
amount  of  ii-ritation,  and  if  extensive,  obstruct  the  respiration  and  alter  the 
voice. 

They  should  be  removed  by  scissors,  and  the  base  touched  with  solution  of  iron. 

Mucous,  Gelatinous,  or  Vesicular  Polypi. 

These  are  by  far  the  most  common  of  all  the  abnormal  growths  met  with  in  the 
nasal  cavities.  They  may  be  regarded  as  localised  hypertrophies  or  outgrowths  of 
the  mucous  membrane  and  submucous  tissue.  They  are  soft  and  somewhat  elastic 
in  consistence ;  of  yellow  or  grey  colour,  and  shining  and  semi-translucent  appear- 
ance. They  are,  as  a  rule,  pedunculated  and  pendulous,  and  may  be  more  or  less 
easily  moved  by  the  finger  or  a  probe.  Sometimes  they  are  moved  to  and  fro  during 
respiration,  and  may  be  brought  to  a  lower  level  by  forcible  expiratory  efforts. 
They  occur  singly  or  in  numbers.  Sometimes  they  are  irregularly  lobulated,  and  fit 
themselves  to  the  cavities  in  which  they  lie.  When  incised  and  submitted  to  pres- 
sure a  variable  quantity  of  fluid  exudes.  Superficially,  they  are  often  seen  to  be 
traversed  by  a  few  fine  blood-vessels. 

Microscopical  examination  shows  that  these  polypi  are  related  to  the  '  myxo- 
matous' tumours  of  Virchow.  They  consist  of  extensions  of  the  mvicous  membrane, 
including  more  or  less  closely  reticulated  fibro-cellular  structure,  which  is  continuous 
with  the  normal  submucous  tissue.     Their  surface  is  covered  by  ciliated  epithelium ; 
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and  their  substance  is  made  up  of  delicate,  wavy,  interlacing  filaments,  the  intei'stices 
of  which  are  occupied  by  fluid,  or  semi-fluid  material,  containing  round,  oval,  elongated, 
or  caudate  cells  with  nuclei,  and  veiy  fine  granules  or  molecules.  The  normal 
mucous  glands,  according  to  Billroth,  •  are  enlarged  and  converted  into  lobulated 
growths  with  very  numerous  sacculi,  and  these  help  to  make  up  the  mass.  In 
some  cases  these  sacculi  become  cystic  in  appearance,  and  the  '  vesicular  '  character 
of  the  polypi  is  pronounced.  In  other  cases  the  connective-tissue  elements  are 
developed  in  larger  proportion,  and  the  growths  are  consequently  firmer  and  denser 
and  approach  in  character  the  fibrous  polypi.  Occasionally  the  softer  polypi  become 
comparatively  condensed  and  opaque  in  places ;  and  in  some  rare  instances  concre- 
tions of  fibro-cartilaginous  hardness  are  found  in  them.^ 

These  polypi  are  most  frequently  connected  with  those  portions  of  the  mucous 
membrane  which  cover  the  superior  and  middle  turbinated  bones  and  line  the 
superior  and  middle  meatuses.  Sometimes  they  arise  in  the  lower  meatus,  or  are 
attached  to  the  inferior  turbinated  bone  ;  sometimes  they  spring  from  the  roof  of  the 
nose;  occasionally  they  grow  from  the  ethmoidal  cells,  or  even  from  the  frontal 
sinuses  into  the  nasal  cavities.  But  they  very  rarely,  if  ever,  spring  from  the  mucous 
membrane  covering  the  septum. 

In  cases  in  which  there  are  several  distinct  polypi,  the  lowest  or  most  anterior, 
having  the  open  nostril  before  them,  make  their  way  downwards  vincompi-essed  ;  but 
the  others  are  kept  up  and  hidden  from  sight,  and  become  more  or  less  compressed 
and  hindered  in  their  growth.  For  this  reason,  if  the  lowest  only  is  removed,  those 
above  descend  and  rapidly  increase  in  size.  Sometimes  they  grow  chiefly  back- 
wards, and  may  then  hang  down  into  the  pharynx. 

It  is  very  rare  to  see  any  material  alteration  of  the  shape  of  the  nose  produced 
by  the  growth  of  this  form  of  polypus. 

The  earliest  symptoms  of  raucous  polypus  in  the  nose  are  a  sense  of  fulness  and 
weight  in  and  about  the  nostril  afiected  ;  frequent  sneezing  ;  and  moi'e  or  less  mucous 
discharge.  For  a  long  time  before  the  growth  becomes  visible,  the  patient  seems  to 
be  always  '  catching  cold.'  As  the  growth  increases  other  symptoms  supervene  ; 
respiration  through  the  nose  becomes  more  embarrassed ;  the  patient  cannot  blow 
through  the  affected  nostril,  or  the  air  passes  with  a  whistling  noise ;  he  is  obliged  to 
keep  his  mouth  constantly  open  ;  during  sleep  he  lies  with  his  head  thrown  back, 
and  often  snores ;  the  voice  is  more  or  less  affected,  and  becomes  thick,  indistinct, 
and  '  nasal '  in  character ;  the  sense  of  smell  is  impaired,  or  altogether  abolished  ; 
the  sense  of  taste  is  aflfected  in  so  far  as  it  is  dependent  upon  a  perfect  condition  of 
the  olfactory  organs ;  deafness  sometimes  occurs,  either  from  obstruction  to  the 
Eustachian  tubes,  or  from  coexistent  thickening  of  the  lining  membrane  of  the  tym- 
panum ,  there  is  increased  mucous  discharge,  which  is  rarely  offensive.  Occasionally, 
but  not  often,  there  is  epistaxis,  in  this  respect  contrasting  with  fibrous  polypi  and 
malignant  growths.  Sometimes  the  lower  orifice  of  the  nasal  duct  becomes  ob- 
structed, and  there  is  overflow  of  tears.  These  various  symptoms  become  aggravated 
in  damp,  and  somewhat  alleviated  in  dry  weather ;  for  the  polypi  are  '  hygrometric  ' 
in  character,  and  are  notably  affected  by  the  state  of  the  atmosphere.  In  dry,  warm 
weather  they  contract ;  and  in  moist  or  wet  weather  they  enlarge,  and  become 
fuller,  and  paler  in  colour.  Sudden  atmospheric  changes  are  liable  to  give  I'ise  to 
severe  fits  of  sneezing. 

The  diagnosis  may  usually  be  made  secure  by  rhinoscopic  examination,  though  in 
the  early  stages  of  the  disease  it  is  not  always  possible  to  obtain  a  view  of  the  growths 
or  to  reach  them  with  the  finger. 

In  doubtful  cases  much  assistance  may  be  obtained  from  the  administration  of  an 
anjesthetic,  and  the  careful  exploration  of  the  nostril  with  the  finger. 

It  is  well  to  remember  that  hypertiophy  of  the  mucous  membrane  covering  the 

1  See  Weber,  in  '  Pitha  und  Billroth,'  op.  cit.  p.  203.  Billroth,  TJeher  den  Ban  der 
Schleimpolyppn.     Berlin,  1855. 

'^  See  case  referred  to  by  Gi'oss,  op.  cit.  vol.  ii.  p.  338. 
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inferior  turbinated  bone  may  produce  some  of  the  symptoms  of  polypus,  from  which 
it  is  to  be  distinguished  by  its  immobility  and  difference  in  colour. 

The  most  important  point  in  the  diagnosis  is  to  distinguish  the  benign  mucous 
polypus  from  other  growths  of  more  serious  nature.  The  light  colour,  semi- 
translucency,  and  soft  elasticity  of  the  mucous  polypus ;  its  slow  progress,  the  absence 
of  frequent  haemorrhages,  and  the  general  good  health  of  the  patient,  serve  to  dis- 
tinguish this  growth  from  the  fibrous  polypus,  which  is  more  or  less  red  in  colour, 
opaque,  and  i-esistant,  and  which  usually  increases  rapidly,  undergoes  no  change  of 
volume  with  change  of  Aveather,  and  is  usually  accompanied  by  frequent  epistaxis. 
Malignant  growths  may  be  distinguished  by  their  colour,  opacity,  consistence,  and 
fixity,  as  well  as  by  their  proneness  to  bleed  when  touched,  and  by  the  comparative 
foulness  of  the  discharge  to  which  they  give  rise. 

Osseous  and  cartilaginous  growths  are  distinguished  by  their  hardness,  fixity, 
origin,  and  mode  of  growth. 

Mucous  polypi  are  always  very  troublesome,  but  rarel}^  lead  to  serious  results. 
Now  and  then  they  subside,  and  a  spontaneous  cure  is  effected.  But  it  is  never 
worth  while  to  await  such  a  i-esult ;  for  the  growths  may  almost  alM'ays  be  removed 
without  much  pain,  and  with  scarcely  any  risk.  They  are,  however,  very  liable  to 
grow  again,  especially  if  any  portions  are  left  unremoved,  or  the  patient  is  unwilling 
to  persevere  in  the  necessary  course  of  treatment. 

Treatment, — The  only  treatment  that  can  be  recommended  is  the  removal  of  the 
growths  by  operation  as  completely  as  possible. 

Attempts  have  been  made  from  time  to  time  to  obviate  the  necessity  for  operative 
measures  by  the  use  of  various  escharotic,  astringent,  and  exsiccative  applications. 
*  Dr.  J.  H.  Reeder  of  Illinois  published  the  particulars  of  two  cases  in  which  prompt 
cures  were  obtained  by  strong  injections  of  the  tincture  of  perchloride  of  iron,  aided 
by  the  application  of  a  piece  of  sponge  moistened  with  a  solution  of  this  article  to 
the  cavity  of  the  nose.' '  Mr.  Erichsen  refers  to  a  case  in  which  *  after  the  assiduous 
use  of  chloride  of  zinc  injections,  a  very  copious  discharge  of  large  sloughy  polypoid 
masses  took  place  from  one  nostril,  which  had  been  blocked  up  for  many  moirths 
previously.'  ^  Nelaton  recommends  in  some  cases  the  repeated  application  of  solid 
nitrate  of  silver ;  ^  and  Mr.  Bryant  has  advocated  the  insufflation  of  tannic  acid  in 
powder."*  But  as  a  rule  such  kind  of  treatment  is  only  palliative,  and  is  not  pro- 
ductive of  any  permanent  benefit. 

Various  methods  have  been  devised  for  the  removal  of  nasal  polypi  by  operation. 
That  most  commonly  adopted  consists  in  the  avulsion  of  the  growths  by  means  of 
forceps.  The  forceps  should  be  about  seven  or  eight  inches  in  length,  and  strong,  but 
as  slender  as  may  be  consistent  with  strength.  The  blades  should  be  grooved  longi- 
tudinally, and  well  serrated  along  their  edges.  They  may  be  curved  or  straight.  In 
most  cases  straight,  or  nearly  straight,  forceps  are  best,  but  if  the  polypi  are  situated 
fai-  back,  or  hang  down  into  the  pharynx,  and  have  to  be  removed  through  the  mouth, 
cm  ved  forceps  are  required. 

The  patient  should  be  seated  with  his  head  thrown  back  and  supported  by  an 
assistant,  in  such  a  posture  that  the  cavity  of  the  nostril  is  well  illuminated.  The  tip 
of  the  nose  is  elevated  by  the  operator's  left  thumb,  or  the  nostiil  is  dilated  by 
a  speculum. 

The  point  of  attachment  of  the  polypus  having  been  ascertained  as  exactly  as  pos- 
sible, the  growth  should  be  seized  close  to  its  root,  and  twisted  or  torn  off"  by  steady 
traction  and  appropriate  movements  of  the  forceps. 

It  is  sometimes  convenient  to  pull  gently  upon  the  body  of  the  poly|5us  with  one 
pair  of  forceps,  while  the  blades  of  a  second  pair  are  slid  gently  along  its  neck  until 
the  root  be  reached  and  grasped. 

When  all  the  visible  growths  have  been  removed,  the  nosti'il  should  be  carefully 

explored  with  the  finger,  as  other  small  ones  may  often  be  thus  detected  and  removed. 

It  is  seldom  necessary  to  give  an  anajsthetic.  and  if  the  patient  have  moderate 

^  Gross,  oj-).  cit.  vol.  ii.  p.  340.  ^  Science  and  Art  of  Surgeri/,  vol.  ii.  p.  287. 

^  Patholocjie  chirurgicale,  tome  ii.  p.  679.  *  Lancet,  Feb.  1867,  p.  235. 
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l-fesolntion  it  is  undesirable  to  do  so,  for  a  good  deal  of  assistance  may  be  obtained 
from  the  patient  blowing  through  the  nostril,  and  thus  clearing  it  of  blood,  and  bring- 
ing down  the  growths. 

When  the  polypus  is  situated  far  back  and  hangs  down  into  the  pharynx,  it  may 
sometimes  be  seized  and  removed  by  means  of  properly  curved  forceps  introduced 
through  the  mouth.  But  it  is  generally  easier  to  detach  the  polypus  by  means  of 
forceps  introduced  thi-ough  the  nostril,  and  then  to  push  it  on  into  the  throat. 

In  some  instances  polypi  may  be  successfully  removed  by  the  fingers  alone.  One 
forefinger  is  thrust  into  the  afifected  nostril,  and  the  other  is  introduced  into  the  pos- 
terior na,res  through  the  mouth.  When  the  growth  is  reached,  and  held  between  the 
two  fingers,  it  is  pushed  backwards  and  forwards  imtil  all  resistance  has  ceased,  and 
it  is  then  withdrawn  through  the  nearest  opening, 

.  Some  surgeons  advocate  the  removal  of  polypi  with  a  wire  snare,  such  as  that  in- 
vented by  Mr.  Hilton ;  and  Dr.  Thudichum  uses  for  the  purpose  the  galvano-caustic 
Avire,  by  which  the  growth  is  burnt  off". 

My  own  belief  is  that  nothing  is  so  convenient  or  effectual  as  avulsion  b}^  forceps  ; 
for  if  the  blades  move  with  perfect  smoothness  (a  very  important  point),  and  are  held 
lightly  by  the  fingers,  the  surgeon  can  feel  his  way  with  them  up  to  the  root  of  the 
polypus,  and  thus  ensure  its  complete  removal. 

The  objection  sometimes  advanced  to  the  use  of  the  forceps,  that  it  is  apt  to  lead 
to  the  removal,  with  the  polypus,  of  a  portion  of  the  mucous  membrane  from  whence 
it  grows,  does  not  seem  to  me  to  be  material.  For  the  loss  of  a  little  piece  of  mucous 
membrane,  or  even  of  a  fragment  of  the  turbinated  bone,  is  not  of  the  slightest  conse- 
quence, whereas  the  removal  of  the  whole  of  the  polypus  is  essential  for  the  cure ;  and 
in  cases  in  which  troublesome  recurrence  has  taken  place,  it  is  quite  justifiable  to  re- 
move intentionally  the  portion  of  bone  to  which  it  is  attached. 

The  haemorrhage,  though  sometimes  free,  usually  ceases  spontaneously,  or  may  be 
easily  arrested  by  the  injection  of  cold  water  or  astringent  solutions.  But,  if  the 
polypi  be  numerous,  and  there  is  much  bleeding,  and  especially  if  the  patient  has 
suffered  severely,  it  is  better  to  defer  the  completion  of  the  operation  to  a  future 
period.  And  thus  it  often  becomes  advisable  to  operate  on  several  occasions,  and  to 
i-emove  the  growths  successively,  rather  than  to  overtax  the  endurance  of  the  patient, 
by  attempting  too  much  at  a  single  sitting. 

A  fter  the  nostrils  have  been  cleared  of  polypi,  it  is  often  possible  to  feel  with  the 
finger,  or  to  see,  upon  the  mucous  membrane,  numerous  little  gelatinous  granulations 
or  buds ;  in  other  cases  the  membrane  is  simply  thickened  and  vascular. 

In  either  instance  it  is  advisable  to  apply  for  a  time  some  astringent  solution  or 
powder ;  and  in  all  cases,  after  the  removal  of  polypi  by  operation,  the  nasal  douche 
should  be  used  for  a  few  days. 

In  some  cases  the  insufflation  of  tannic  acid,  or  a  mixture  of  one  part  of  the 
ammonio-chloride  of  mercury  to  sixty  of  powdered  sugar,  proves  of  great  service, 
either  in  hindering  the  development  of  fresh  growths,  or  in  aiding  the  destruction 
of  such  portions  as  may  have  had  their  vitality  impaired  by  the  operation.  The 
little  buds  left  upon  the  mucous  membrane,  if  not  destroyed,  will  almost  certainly 
develop  into  fresh  polypi,  and  hence  the  frequent  recurrence  of  these  growths  after 
removal.  In  such  cases  I  have  lately  adopted  the  practice  of  applying  to  the  interior 
of  the  nostril  the  strong  solution  of  perchloride  of  iron,  and  with  very  satisfactory 
i-esults.  It  should  not  be  used  till  a  day  or  two  after  the  operation,  and  is  best 
applied  by  a  piece  of  lint  soaked  in  the  solution  and  attached  to  forceps  or  a  probe. 

In  one  ease  I  performed  Rouge's  operation  to  obtain  more  complete  access  to  the 
nose  for  the  removal  of  polypi. 

A  man,  aged  50,  was  admitted  into  St.  George's  Hospital  in  Aug.  1875,  with  both 
nostrils  full  of  soft  polypi.  He  had  had  the  polypi  removed  a  great  number  of  times,  but 
immediate  recurrence  had  always  taken  place,  and  he  was  anxious  to  know  if  something 
more  effectual  could  not  he  done.  He  was  an  intelligent  man,  and  I  explained  to  him  that  I 
thought  the  growth  could  be  more  completely  removed  by  Rouge's  operation,  to  the  perform- 
ance of  which  he  willingly  consented.  On  August  27  I  therefore  lifted  the  nose  after  the 
manner  described,  dividing  both  septum  and  a\ee^  This  gave  a  free  access  to  the  nostrils,  and 
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1  removed  the  growth  easily,  and  also  a  number  of  minute  buds  from  off  the  walls  of  the  nose. 
He  went  home  in  a  fortnight  quite  well,  and  at  the  end  of  the  year  there  had  been  no 
recurrence. 

I  do  not  think,  however,  that  this  somewhat  severe  operation  can  often  be  neces- 
sary for  the  cure  of  polypus,  and  at  the  time  I  resorted  to  it  I  had  not  used  the  per- 
chloride  of  iron,  which  I  have  since  found  so  efficacious  in  preventing  recurrence. 

Fibrous  Polypi. 

Fibrous  polypi  are  by  no  means  so  commonly  met  with  in  the  nasal  cavities  as  the 
softer  growths  described  in  the  preceding  pages,  but  they  are  far  more  formidable.  If 
allowed  to  take  their  conrse,  they  give  rise  to  the  most  serious  results.  Their  extir- 
pation is  often  very  difficult,  and  sometimes  impracticable ;  and,  moreover,  the 
operative  measures  requisite  may  be  attended  by  considerable  risk. 

These  growths  spring  from  the  periosteum,  and  are  connected  with  it  by  conti- 
nuity of  structure.  They  are  covered  by  an  extension  of  the  mucous  membrane, 
sometimes  comparatively  thick,  but  more  frequently  thinned  away.  As  a  rule,  they 
occur  singly,  but  in  some  rare  instances  two  or  more  distinct  growths  have  been  found.  ^ 
They  vary  very  much  in  shape  and  size,  but  as  a  rule  they  are  elongated  and  of  very 
irregular  contour,  presenting  finger-like  prolongations,  rounded  out-growths,  or  broad 
based  lobules  in  those  parts  which  have  encountered  least  resistance.  They  are  firm 
and  resistant  to  the  touch,  and  are  sometimes  of  almost  cartilaginous  hardness.  They 
are  opaque  and  usually  more  or  less  red  in  colour — in  some  cases  comparatively  pale,  in 
others  dark  or  even  purplish  red.  When  removed  from  the  body,  they  are  generally 
dull  white  or  yellowish.  But  the  tint  varies  in  different  specimens,  and  in  different 
parts  of  the  same  specimen.  They  are  traversed,  not  only  superficially,  but  also 
throughout  their  substance,  by  nvmaerous  thin- walled  blood-vessels,  which  are  some- 
times varicose.  Hence  their  proneness  to  bleed.  They  are  composed  for  the  most 
part  of  closely-woven  strands  of  white  fibrous  tissue,  which  spread  out  from  the  pedicle. 
They  contain  very  few  elavstic  fibres.  In  different  specimens  a  variable  proportion  of 
spindle-shaped  nucleated  cells,  similar  to  those  of  sarcomatous  growths,  are  to  be  found. 

Instances  are  on  record  in  which  deposits  of  carbonate  and  phosphate  of  lime 
have  taken  place  on  the  surface  of  these  growths,^  as  well  as  others  in  which  the 
growths  themselves  have  undergone  a  process  of  partial  calcification.^ 

Fibrous  polypi  occasionally  spring  from  the  periosteum  of  the  lateral  walls  of  the 
nasal  cavities  or  pterygopalatine  fossee,  or  from  the  floor  of  the  nose. 

In  some  instances  they  appear  to  have  originated  in  the  antrum,  and  to  have  ex- 
tended from  thence  into  the  nose.  But  in  many  cases,  in  which  they  have  been  sup- 
posed to  have  taken  such  a  course,  further  investigation  has  shown  their  origin  to 
have  been  very  different.* 

There  can  be  no  doubt,  however,  that  polypi  of  the  kind  under  discussion  most 
frequently  take  origin  from  the  periostevim  of  those  portions  of  the  base  of  the  skull 
which  form  the  roof  of  the  naso- pharyngeal  cavity.  In  such  case  they  are  called 
*  naso- pharyngeal  polypi.' 

The  periosteum  of  the  basilar  process  of  the  occipital  bone,  the  body  of  the 
sphenoid  bone,  and  the  immediately  adjoining  parts,  is  peculiarly  thick  and  vascular. 
The  blood  supply  is  very  free,  and  derived  from  several  different  sources ;  hence, 
perhaps,  its  liability  to  give  origin  to  new  growths,  and  the  rapidity  with  which 
such  growths  often  increase  in  size. 

The  naso-pharyngeal  polypi,  properly  so-called,  invariably  spi-ing  from  some  part 
or  other  of  the  limited  area  thus  indicated.     They  are,  however,  prone  to  acquire 

^  MM.  Lallemand  and  Cruveilhier  record  the  case  of  a  young  man  in  whom  were  found, 
on  post-mortem  examination,  two  polypi  of  the  kind  under  discussion.  One  grew  from  the 
posterior  part  of  the  superior  turbinated  bone  and  adjoining  parts  on  the  left  side,  the  other 
from  below  the  opening  of  the  sphenoidal  sinus  on  the  right  side. — Diet,  en  GO  vol. 

^  H.  Oloquet,  op.  cit.  p.  688.        *  Bourdilliat,  Gazette  medicale,  1868  ;  '  Fibrome  calcific^.' 
*  This  was  notably  the  case  in  the   very  remarkable  instance  narrated  by  Mr.   Prescott 
Hewett,  Med.-Chir.  Trans,  vol.  xxxiv. 
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secondary  attachments,  and  thus  may  arise  various  sources  of  difficulty  in  arriving 
at  a  satisfactory  conclusion  as  to  their  point  of  origin.  Sometimes  they  become 
adherent  to  the  walls  of  the  nose,  and  consequently  may  be  svipposed  to  be  nasal 
polypi.  Occasionally  they  extend  down  behind  the  pharynx,  and  in  svich  cases  may 
appear  to  have  arisen  from  the  anterior  surface  of  the  spinal  column.^ 

Whatever  their  origin,  these  polypi  increase  in  size  with  comparative  rapidity. 
At  first  they  mould  themselves  somewhat  to  the  cavities  in  which  they  lie,  and  grow 
forwards,  or  backwards  and  downwards,  in  the  direction  of  least  resistance.  When 
more  advanced,  they  exert  injurious  pressure  from  within  upon  the  walls  of  the 
nasal  cavities,  and  in  a  certain  sense  overcome  the  I'esistance  they  encounter.  They 
are  liable  to  cause  ulceration  and  destruction  of  the  mucous  membrane,  perforation  of 
the  septum,  and  expansion  and  displacement  of  the  nasal  bones  and  superior  maxillae; 
or  gradual  thinning  and  absorption  of  these  bones  may  result  from  the  pressure  to 
which  they  are  subject.  The  palate  is  pressed  downwards  and  forwards ;  and  the 
cavity  of  the  mouth  is  encroached  upon.  In  all  such  cases  the  visage  is  proportion- 
ately distorted.  The  cheeks  become  more  or  less  prominent,  and  the  nose  expanded 
and  flattened.  The  eyes  appear,  or  actually  are,  more  widely  apart  than  natural. 
The  general  aspect  thus  produced  is  very  characteristic.  It  has  been  not  inappro- 
priately termed  'frog-face.'  In  some  cases  the  distortion  is  symmetrical.  In  others, 
one  side  is  more  obviously  distorted  than  the  other.  If  one  side  only  of  the  face  is 
affected,  the  other  remaining  pei^fectly  natural,  the  presumption  is  that  the  disease, 
whatever  it  may  be,  is  in  the  antiiim  rather  than  in  the  nose,  although  the  cavities 
of  the  latter  may  be  encroached  upon. 

In  the  earlier  stages  the  symptoms  are  similar  to  those  produced  by  the  mucous 
polypi,  and  it  may  be  difficult  to  make  the  diagnosis.  But  the  fibrous  growths  are 
firmer  and  more  fixed  than  the  mucous,  and  they  do  not  undergo  any  change  of 
volume  under  different  atmospheric  conditions.  The  symptoms,  therefore,  are  more 
severe  and  more  constant,  and  when  the  nose  is  once  blocked,  the  obstruction  to 
respiration  is  more  absolute  and  unyielding.  Moreover  the  fibrous  polypi  give  rise  to 
frequently  recurring  epistaxis.  This  is  not  only  a  very  characteristic  symptom,  but 
it  may  prove  the  source  of  much  anxiety  and  danger.  The  discharge  from  the  nose 
associated  with  the  presence  of  a  fibrous  polypus  is  as  a  rule  more  scanty,  and 
thinner,  more  sanious,  and  more  liable  to  become  foul  and  ozsenic  than  the  mucous 
discharge  usually  associated  with  the  presence  of  the  softer  growths. 

In  the  later  stages,  when  the  polypus  can  be  distinctly  seen  and  felt  by  the 
surgeon,  and  still  further  when  from  its  size  it  has  caused  distortion  of  the  face 
there  can  be  little  or  no  difficvdty  in  making  out  the  nature  of  the  growth,  whatever 
doubt  there  may  remain  as  to  its  precise  origin  and  connections.  Careful  explora- 
tion, and  pressure  in  different  directions  altei'nately  by  the  fingers,  and  the  passage 
of  a  bent  probe  round  the  free  parts  of  the  polypus,  first  on  one  side,  then  on  the 
other,  may  often  afford  i-eliable  indications  of  the  probable  position  of  the  original 
pedicle,  as  well  as  of  such  secondary  attachments  as  may  have  been  formed. 

Naso-pharyngeal  polypus,  if  left  to  pursue  its  course,  soon  presses  upon  the  soft 
palate,  and  thus  interferes  with  easy  deglutition,  and  gives  rise  to  frequent  inclina- 
tion to  vomit.  Sometimes,  when  attempts  are  made  to  swallow,  liquid  portions 
return  through  the  nose.  As  the  malady  advances,  thin,  sanious,  or  purulent,  and 
sometimes  foetid  discharges  begin  to  flow  more  or  less  abundantly  from  the  nostrils,  and 
the  epistaxis  becomes  more  frequent  and  moi-e  severe.  The  growth  generally  enters 
one  side  of  the  nose  first,  and  then  invades  the  other  either  by  penetrating  the 
septum  or  by  growing  round  its  posterior  border.  Still  later,  the  spongy  bones  and 
septum  become  more  or  less  extensively  destroyed,  in  consequence  of  the  pressure 
of  the  growth.     The  nasal  bones  and  superior  maxillae   also  become  destroyed  to  a 

'  These  several  points  are  ably  discussed  in  the  Treatise  of  Dr.  Robin  Masse,  Dps  Polypes 
naso-pharyriffiem,  Paris,  1864  ;  and  also  in  the  elaborate  essay  of  M.  d"Ornellas,  I)cs  Polypes 
fihreux  de  la  base  du  Crane,  dits  naso-phnrynyiens ;  Paris,  1854.  And  in  the  essay  by  M. 
Beuf  on  the  same  subject ;  Paris,  1857.  Also  by  M.  Brevet,  Des  Polypes  naso-pharyngiena  ; 
Paris,  1855. 
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variable  extent,  or  expanded  and  pushed  to  either  side ;  and  the  countenance  is  conse- 
quently distorted.  Sometimes  the  growth  enters  the  maxillary  sinus,  and  presses 
upon  the  floor  of  the  orbit ;  sometimes  it  seems  to  pass  round  the  bone  (or  through 
it),  and  issues  under  the  skin  of  the  cheek,  passing  along  the  cutaneous  aspect  of  the 
bone,  and  pressing  together  the  walls  of  the  antrum.^ 

Sometimes  the  growth  sends  off  pi'olongations  through  the  sphenopalatine  and 
sphenomaxillary  openings,  and  even  extends  under  the  zygomatic  arch  into  the 
temporal  fossa.  MM.  Maisonneuve  and  Chassaignac  record  cases  in  which  growths 
of  this  kind  had  penetrated  the  pterygomaxiilary  fissure,  and  passed  through  the 
pterygoidean  space  between  the  muscles  towards  the  face.^  In  other  cases  extensions 
are  sent  into  the  frontal  and  sphenoidal  sinuses.  And  in  others,  again,  ])rolongations 
may  pass  through  the  sphenomaxillary  fissnre  into  the  orbit,  with  or  without  destrixc- 
tion  of  bone,  and  so  cause  protrusion  of  the  eyeball.^  As  a  further  consequence,  the 
optic  nerve  may  be  put  on  the  stretch,  and  vision  may  be  impaired.  Very  fre- 
quently the  orifices  of  the  Eustachian  tubes  are  obstructed,  and  the  sense  of  hearing 
is  dulled.  Very  frequently,  also,  the  nasal  ducts  are  compressed,  and  more  or  less 
constant  epiphora  results.  But  the  most  sei-ious  consequences  follow  when,  as  occa- 
sionally happens,  the  growth  penetrates  to  the  interior  of  the  skull.  In  such  case 
no  treatment  is  of  any  avail.  The  growth  may  enter  the  skull  either  through  the 
sphenoidal  fissure,  or,  after  having  caused  absorption  of  bone,  from  the  sphenoidal 
cells,  or  through  the  ciibrifoi-m  plate  of  the  ethmoid  bone.  Suppuration,  compres- 
sion of  the  bi'ain,  coma,  and  death,  are  the  results  to  be  looked  for. 

A  remarkable  illustration  is  recorded  by  Samuel  Ooopei"  as  having  come  under  observa- 
tion at  St.  Bartholomew's  Hospital.  The  pati"ent  suffered  from  an  enormous  polypus,  which 
occupied  both  nasal  fossae.  The  eyes  were  four  inches  apart,  and  the  left  eye  was  absolutely 
blind.  Paralysis  supervened  fifteen  days  before  death,  which  followed  a  period  of  coma.  On 
post-mortem  examination,  it  was  found  that  a  portion  of  the  growth  almost  as  large  as  an 
orange  was  within  the  skull.  The  anterior  lobe  of  the  left  hemisphere  of  the  brain  was 
almost  entirely  destroyed. 

These  growths  are  much  more  frequently  met  with  in  males  than  in  females. 
Tliey  may  occur  at  almost  any  age,  but  are  most  common  in  young  people. 

As  already  indicated,  these  growths  not  only  give  rise  to  considerable  disfigure- 
ment and  severe  suffei-ing,  but  sooner  or  later  may  prove  fatal  in  result.  Death 
may  ensue  from  exhaustion  caused  by  repeated  htemorrhage,  constant  discharge, 
disturbed  sleep,  and  inability  to  take  sufficient  food ;  or  from  slow  or  even  rapid 
asphyxia ;  or  from  implication  of  the  nervous  centres. 

Treatment. — Complete  extirpation  of  the  growth  by  operation  is  the  only  treat- 
ment upon  which  any  reliance  can  be  placed. 

In  some  rare  instances,  it  is  true,  naso-pharyngeal  polypi  have  spontaneously  sloughed 
away.  In  the  case  of  a  young  Avoman  in  St.  George's  Hospital,  Mr.  H.  0.  Johnson  '  pro- 
posed to  divide  the  soft  palate,  and  endeavour  to  remove  the  whole  growth  from  the  pharj-nx ; 
when,  fortunately  for  the  patient,  the  morbid  tissue  was  attacked  by  rapid  sloughing,  which 
so  entirely  removed  it,  that  no  trace  could  be  discovered  of  any  part  remaining.''* 

A  somewhat  similar  result  occuiTed  in  the  ease  of  a  boy  under  the  care  of  Mr.  Birkett, 
in  Guy's  Hospital.  In  this  case  it  was  proposed  to  extirpate  the  polypus  after  i-emoval  of  the 
upper  jaw  ;  but  the  parents  would  not  consent.  On  one  occasion  hasmorrhage  took  place  to 
such  an  extent  as  to  I'ender  necessary  the  application  of  a  ligature  to  the  common  carotid 
artery.  The  tumour  subsequently  sloughed,  and  the  whole  came  away  through  a  large 
openiug  in  the  cheek.  Seven  years  afterwards  the  patient  was  qviite  well.  The  sinus  in  the 
cheek  had  healed  up.     There  was  no  recurrence  of  the  growth.^ 

Instances  are  also  i^corded  by  Saviard,®  Bonnet,''  Vimout,^  and  others.^  But  so  fortunate 
an  issue  is  far  too  rare  to  justify  the  expectation  of  its  occurrence. 


See  Mr.  Hewett's  remarkable  case  published  in  Med.-CMr.  Trans,  vol.  xxxiv. 

Masse,  op.  cit.  p.  17. 

See  case  under  the  observation  of  M.  Chassaignac,  quoted  by  Masse,  op.  cif. 

British  Medkal  Journal,  vol.  i.  1858.  p.  61.  '*  Ibid.  p.  119. 

Recueil  d' Observations  chijnm/icales,  p.  112.     Paris,  1784. 

Bonnet,  tome  iv.  obs.  92,  p.  457. 

Quoted  by  Brevet,  Th-s  Polypes  naso-pharijnffiens,  p.  16.     Paris,  1855. 

See  the  treatises  by  Robin  Masse  and  D'Oriiellas,  already  referred  to. 
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In  some  cases  the  growth  can  be  twisted  off  its  base .  by  forceps  introduced 
through  the  anterior  nostril  or  the  pharynx ;  or  it  may  be  possible  to  pass  the  wire 
of  an  ecraseur  round  the  root  of  the  tumour  and  thus  remove  it,  either  by  tightening 
the  wire  or  by  using  it  as  a  galvano- cautery.' 

Occasionally  also  it  may  be  practicable  to  detach  the  polypus  by  the  forefingers 
introduced  simultaneously  into  the  anterior  and  posterior  nostril,  the  tumour  being 
then  pushed  forwards  and  backwards  until  it  comes  away. 

There  are,  however,  but  few  cases  of  fibrous  polypus  to  which  these  methods  are 
anplicable.  In  most  instances,  the  size  of  the  gi'owth,  the  position  of  its  attachments 
and  its  extension  into  adjacent  cavities,  render  necessary  some  surgical  operation  by 
which  moi-e  free  access  is  given  to  it  than  is  possible  through  the  natural  openings. 
It  is  usually  found  most  convenient  to  reach  the  tumour  from  the  front,  either  by 
Rouge's  operation,  described  at  page  643,  or  by  dividing  one  nostril  at  its  junction 
with  the  cheek,  or  by  the  removal  or  temporaiy  displacement  of  the  whole  or  part  of 
the  upper  jaw. 

It  is  possible  also  to  reach  the  gi-owth  from  below  by  division  of  the  palate,  as 
recommended  by  ISTelaton.^  But  this  method  has  the  obvious  disadvantage  that  the 
growth  is  attacked  at  the  part  which  is  usually  farthest  from  its  origin. 

Rouge's  operation  seems  to  me  to  be  excellently  adapted  to  many  of  these  cases, 
and  has  the  recommendation  that  it  leaves  no  visible  scar. 

In  some  cases  it  sufiices  to  open  up  the  nostril  by  dividing  the  ala  at  its  junction 
with  the  cheek,  then  cutting  through  the  bones  in  the  same  direction,  and  turning 
up  the  side  of  the  nose  towards  the  middle  line.^  If  the  tumour  has  attained  a  large 
size,  and  has  extensively  invaded  the  adjacent  cavities,  it  is  best  dealt  with  by  i-emoval 
of  the  upper  jaw. 

Ablation  of  the  upper  jaAv  to  facilitate  the  removal  of  a  naso-pharyngeal  polypus 
appears  to  have  been  fii'st  suggested  by  Whately,  and  first  pi-actised  (though  with  in- 
complete success)  by  Syme,  in  the  year  1832.  .  To  continental  surgeons,  however,  is 
due  the  credit  of  having  fully  established  the  practicability  and  the  value  of  this 
opei'ation.*  It  is  now  generally  recognised  as  a  legitimate  and  successful  surgical 
procedure.  Mr.  Tatum  appears  to  have  been  the  first  in  this  country  to  have 
operated  with  successful  results.^ 

The  various  operative  proceedings  for  the  total  or  partial  resection  of  the  upper 
jaw  will  be  found  described  in  the  essay  on  Diseases  of  the  Mouth, 

It  fortunately  happens  that  in  most  cases  partial  resection  of  the  maxilla  suffices 
to  afibrd  the  requisite  space.  The  floor  of  the  orbit,^  and  even  the  dental  arch,  may 
be  left  intact.^ 

A  good  example  of  partial  resectiou  of  the  maxilla  for  the  removal  of  a  naso-pharyngeal 
polypus  is  recorded  by  Mr.  Pick  as  having  come  under  the  care  of  Mr.  Holmes  in  St. 
George's  Hospital  *  in  the  year  1866.  The  patient  (a  man),  twenty-seven  years  of  age, 
suffered  from  characteristic  symptoms.  *  The  operation  was  commenced  by  a  single  incision 
from  the  inner  canthus  of  the  eye,  down  the  side  of  the  nose,  and  continued  through  the 
upper  lip  in  the  mesial  line.  The  flap  having  been  dissected  up,  the  hone  was  first  divided  by 
a  key-hole  saw  through  the  malar  tuberosity  :  the  bone  was  then  divided  into  two,  leaving 
the  floor  of  the  orbit,  by  the  bone  forceps,  carried  along  the  lower  margin  of  the  orbit.  The 
other  attachments  having  been  divided  in  the  usual  manner,  and  the  bone  having  been 
severed  from  the  soft  palate,  it  was  easil}^  removed,  and  the  origin  of  the  tumour  from  the 
base  of  the  skull  exposed.  The  polypus  was  now  grasped,  and  easily  extracted.  .  .  ,  The 
flap  was  readjusted.  .  .  .  There  was  very  little  bleeding  during  the  operation.  .  .  .  The  man 


*  Bryk,    Wien.  med.    Halle,    1862,   p.    223.     This   method  appears  to  have   been    first 
employed  by  Middeldorpf,  in  1853.     See  Robin  Masse,  op,  cit.  p.  73. 

-  Bulletin  de  la  Societe  de  Chirurcjie,  vol.  i.  p.  159. 

^  See  a  case  of  Mr.  Hewett's,  related  by  ]Mi'.  Pick.    St.  Geo.  Hosp.  Reportfi,  vol.  ii,  p.  165. 

*  A  full  history  of  the  operation,  and  copious  details  of  the  various  moditications  adopted 
by  different  surgeons,  are  given  in  the  already  quoted  treatise  of  Dr.  Robin  Masse. 

*  British  Medical  Journal,  January,  1858,  p.  119. 

®  Guerin,  Elements  de  Chirurgie  operatoire,  p.  228.     Paris,  1858.      Maisonneuve,  Gazette 
des  Hopituux,  aout  21,  1860. 

^  Berard,  Dictionnaire  en  30  vol.  tome  xxviii.  p.  367. 

*  -S'^.  Georges  Hospital  Rejjorts,  vol.  ii.  p.  162. 
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made  a  good  recovery,  and  left  the  hospital  with  the  wound  quite  healed,  five  weeks  after 
the  operation.'  The  growth  recurred,  and  was  again  removed  eight  years  after  the  original 
operation.^  He  has  since  remained  free  from  any  return  of  the  disease,  and  was  seen  a  few 
weeks  ago  in  perfect  health.  The  polypus  on  both  occasions  was  of  a  purely  fibrous 
structure. 

These  operations  upon  the  upper  jaw,  and  the  removal  of  vascular  polypi  from 
the  base  of  the  skull,  are  sometimes  attended  with  a  good  deal  of  hsemorrhage,  so  that 
there  is  some  danger-,  if  the  patient  is  under  the  influence  of  an  anaesthetic,  of  blood 
entering  the  trachea.  If  the  tumour  is  very  extensive  and  vascular,  it  may  be  there- 
fore worth  while  to  perform  tracheotomy  as  a  preliminary  precaution,  though  with 
efficient  assistance  this  is  not  often  necessary.  A  thin  flat  sponge  tied  to  a  string, 
and  pressed  against  the  floor  of  the  nose  and  back  of  the  pharynx,  will  be  found  useful. 

But  the  safest  plan  is  of  course  to  dispense  with  an  anfesthetic,  if  the  patient  will 
allow  the  operation  to  be  performed  without  it.  Mr,  Holmes  has  referred  to  three 
eases,^  one  of  which  occurred  to  myself,  in  which  the  patient  has  suffered  the  opera- 
tion of  removal  of  the  upper  jaw  without  an  anaesthetic.  Another  method  is  the 
'  osteo-plastic '  operation  of  Langenbeck^  by  which  the  soft  parts  and  the  bone  are 
divided  along  the  same  lines,  which  are  those  for  the  ordinary  resection  of  the  jaw, 
excepting  that  the  connections  of  the  nasal  and  frontal  bone  to  the  maxilla  are  left 
undivided ;  the  jaw  and  its  coverings  are  then  turned  inwards  and  upwards,  and  the 
tumour  removed  from  behind,  after  which  the  parts  are  replaced  and  fixed  by  deep 
sutures. 

By  whatever  opei-ation  the  polypus  is  exposed,  great  care  must  be  taken  to  remove 
it  as  completely  as  possible.  The  actual  cautei-y  should  be  at  hand,  not  only  for  the 
arrest  of  bleeding,  but  also  for  the  destruction  of  any  portion  of  the  root  of  the  tumour 
which  may  remain  adherent  to  the  periosteum. 

Malignant  Polypi. 

The  various  forms  of  sarcomata  and  carcinomata  are  met  with  in  the  nasal  cavities, 
sometimes  growing  directly  from  their  walls,  in  other  cases  invading  them  from  a 
neighbouring  origin. 

They  generally  occur  either  in  young  children  or  in  old  persons. 

Such  growths  not  only  expand,  but  infilti'ate  the  tissues  of  the  nose ;  they  grow 
quickly,  bleed  on  slight  provocation,  and  give  rise  to  foul  discharge  and  much  pain. 

If  recognised  in  the  early  stage,  the  tumour  and  its  connections  should  be  freely 
and  widely  extirpated.  Of  course  there  is  gr-eat  danger  of  a  return  of  the  disease, 
but  life  may  sometimes  certainly  be  prolonged  by  the  operation. 

If  the  disease  be  advanced,  no  operative  proceedings  are  to  be  recommended. 

Cartilaginous  and  Osseous  Growths. 

Cartilaginous  growths  are  occasionally  seen  in  the  nose,  and  are  almost  always 
attached  by  a  broad  base  to  the  septum.  They  cause  inconvenience  by  blocking 
up  the  nostril  and  obstructing  I'espiration,  and  are  sometimes  attended  with 
troublesome  sneezing  and  coryza.  The  few  cases  I  have  seen  have  all  been  in  young 
people. 

The  growth  is  easily  removed  by  the  knife  or  scissors. 

Exostoses  springing  from  some  part  or  other  of  the  nasal  parietes,  or  from  some 
neighbouring  bone,  may  invade  the  cavities  of  the  nose,  and  give  rise  to  symptoms 
more  or  less  resembling  those  produced  by  other  growths.  The  degree  of  hardness 
and  fixity  presented  on  careful  exploration  establishes  the  diagnosis.  Very  con- 
siderable disfigurement  may  sooner  or  later  result. 

In  some  cases  cartilage  in  Variable  proportion,  and  variously  disposed,  enters  in  to 
the  formation  of  growths  of  this  kind.* 

1  Clin.  Soc.  Trans,  vol.  viii.  p.  68. 

^  Holmes,  Suraerp,  its  Principles  and  Practice,  p.  592. 

3  Deutsche  KUnik,  1861,  p.  281 ;  and  Schmidt's  Jahrh.  vol.  cxiii.  p.  195. 

*  A  remarkable  case  of  this  kind  is  related  in  Guy's  Hasp,  Reports,  ser.  i.  vol.  i.  p.  403. 
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Besides  these  exostoses,  there  is  another  kind  of  osseous  tumour  occasionally  met 
with  in  the  nasal  fossee  and  sinuses  '  of  the  face,  which  seems  to  originate  from  the 
mucous  or  periosteal  lining  of  these  cavities,  rather  than  to  grow  like  a  true  exos- 
tosis from  their  bony  walls.  These  tumours,  which  may  attain  a  large  size,  and 
produce  great  disfigurement,  usually  have  their  origin  in  the  frontal  sinuses  or  in  the 
nasal  fossse  ;  but  they  are  prone  after  a  time  to  become  separated  from  their  attach- 
ments, and  are  found  loose  in  the  containing  cavity. 

Their  removal  is  to  be  accomplished  by  such  operative  measures  as  are  necessary 
for  the  exposure  of  the  cavity  in  which  they  are  contained. 

Arthur  E.  Durham,  1870. 
Warrington  Ha  ward,  1882. 

^  Dolbeau,  Bulletin  de  VAcacUmie  de  Medecine,  tome  xxxi.  p.  ]  07.  Dr.  Paul  Olivier,  Sur 
les  Tumeurs  osseuses  des  Fosses  nasales ;  Paris,  1869.  Comiyendium  de  Chirurgie,  tome  iii. 
pp.  98  et  504. 
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IN  Laryngeal  Diseases  the  ordinary  symptoms,  such  as  pain,  cough,  difficulty  in 
breathing  and  in  swallowing,  alteration  of  the  voice,  &c.,  often  fail  to  indicate 
the  precise  nature  and  seat  of  the  malady. 

Moreover,  irritation  of  or  pressure  upon  the  recurrent  or  other  nerves  by 
tumours,  aneurisms,  &c.,  as  well  as  certain  morbid  conditions  of  the  nervous  system 
generally,  may  give  rise  to  symptoms  which  more  or  less  closely  simulate  those 
produced  by  actual  disease  of  the  larynx  itself.  Hence  it  constantly  happens  that 
some  aid  to  diagnosis  must  be  obtained,  or  the  treatment  adopted  is  likely  to  be  as 
unsuccessful  in  result  as  it  is  necessarily  uncertain  in  direction.  Such  aid  is  afforded 
by  the  Laryngoscope.  This  instrument  was  suggested — indeed  repeatedly  suggested 
— many  years  ago,  but  it  has  only  recently  come  into  general  use.  Its  great  value 
as  an  aid  in  the  diagnosis  and  treatment  of  diseases  of  the  larynx,  though  fully  esta- 
blished, was  not  yet  generally  recognised  and  appreciated  when  the  First  Edition  of 
this  work  was  published. 

Historical  details  relative  to  the  invention  of  the  laryngoscope  would  be  alto- 
gether out  of  place  in  these  pages.'  It  may,  however,  be  stated  that  Dr.  B.  Gr. 
Babington  appears  to  have  just  claims  to  be  considered  the  first  successful  laryngo- 
scojnst.^  Further,  it  is  impossible  to  omit  an  expression  of  grateful  acknowledgment 
of  the  labours  of  Professor  Czermak,  formerly  of  Pesth.^  To  him,  probably  more 
than  to  any  one  else,  we  are  indebted  for  the  earliest  complete  demonstration  of  the 
general  practicability  and  value  of  laryngoscopical  examinations,  and  the  best 
methods  of  making  them,  and  still  more,  pei'haps,  for  the  disinterested  and  pains- 
taking manner  in  which,  both  on  the  Continent  and  in  this  country,  he  has  published 
his  results,  and  personally  taught  his  method. 

Laryngoscopy. 

The  Laryngoscope  essentially  consists  of  the  laryngeal  speculum,  together  with 
some  contrivance,  by  means  of  which  a  good  light  can  be  thrown  upon  it,  when 
introduced  into  proper  position  in  the  pharynx. 

The  laryngeal  speculum  is  a  small  plane  mirror,  fixed  to  one  extremity  of  a 
slender  but  strong  stem  of  sufficient  length.  The  other  extremity  of  the  stem  is 
fitted  into  a  light  handle,  either  permanently  or  in  such  manner  that  it  can  be 
removed  or  changed  at  will.  The  mirror  may  be  of  polished  steel,  speculum  metal, 
or  silver ;  or  it  may  be  made  of  silvered  glass   (looking-glass),   mounted  in  a  thin 

^  The  history  of  Laryngoscopy  is  more  or  less  completely  discussed  in  the  following 
works  :^7'/ie  Use  of  the  Larijngosco^je,  by  Morell  Mackenzie,  M.D.,  3rd  edit.  London,  1871. 
The  Larpm/oscope  in  Diseases  of  the  Throat,  by  Sir  G.  D.  Qibb,  M.D.,  3rd  edit.  1868.  Art. 
by  Mr.  Windsor  in  the  Med.-Chir.  Review,  Jan.  1863.  Art.  '  Laryngoscope  '  in  the  Diet, 
encijclop.  des  Sciences  medicales.  Paris,  1868.  Klinik  der  Krankheiten  des  ICehlkopfes,  by  Dr. 
Ludwig  Tiirck.  Wieu,  1866.  Die  Laryngoskopie,  by  Dr.  Bruns.  Tubingen,  1865.  Lehr- 
buch  der  Laryngoskopie,  by  Dr.  Tobold.  Berlin,  1863.  In  these  works  may  also  be  found 
much  valuable  information  relative  to  the  construction  and  practical  uses  of  the  laryngoscope, 
as  well  as  to  the  diagnosis  and  treatment  of  Diseases  of  the  Larynx.  Constant  reference  has 
been  m.ade  to  them  in  preparing  the  following  pages. 

^  London  Mecliccd  Gazette,  vol.  iii.  p.  555.     London,  1829. 

^  Zeitschr.  der  Ges.  der  Aertze,  No.  17.  Der  ICehlkopfspiegel  und  seine  Verwerthung  filr 
Physiologic  und  Medizin.  Leipzig,  1860.  Du  Laryngoscope,  Paris,  1860.  A  translation  of 
this  Avork  was  published  by  the  Sydenham  Society  in  1861.  Also  many  subsequent  contribu- 
tions to  Foreign  and  British  journals. 
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metal  frame.  The  metallic  mirrors  are  readily  warmed,  retain  their  heat  well,  and 
are  so  thin  as  to  occupy  but  little  space.  On  the  other  hand,  the  silvered  glass 
mirrors  are  much  less  liable  to  get  tarnished  or  scratched ;  no  practical  disadvantage 
arises  from  their  comparative  thickness,  and  there  is  no  difficulty  in  keeping  them  of 
such  temperature  as  to  prevent  the  deposition  of  moistiire  upon  them.  They  are, 
therefore,  as  a  rule  to  be  preferred. 

In  shape  the  mirror  may  be  cii'cular,  ovate,  elliptical,  or  quadrilateral  with 
rounded  angles.  The  three  first-named  forms  are  recommended  by  Tiirck,^  the  last 
by  Czermak.2  For  all  ordinary  examinations  the  circular  and  quadi-ilateral  forms 
are  the  best,  and  they  answer  equally  well.  In  cases,  however,  in  which  it' may  be 
necessary  to  cany  the  speculum  deeply  into  the  pharynx,  or  in  cases  in  which  the 
tonsils  are  much  enlarged,  the  ovate  or  elliptical  form  is  preferable. 

The  mirrors  oi'dinarily  supplied  by  the  makers  vary  in  diameter  from  half-an- 
inch  to  an  inch  or  more.  In  every  case  the  larger  the  mirror  that  can  be  employed 
the  better  is  the  general  view  obtained.  The  stem  should  be  straight,  or  only 
slightly  curved,  and  four  or  five  inches  in  length.  It  should  form  with  the  diameter 
of  the  mirror  drawn  to  its  point  of  junction  an  angle  of  from  120°  to  125°.  Moreover 
the  mirror  should  be  so  inclined  as  to  look  somewhait  downwards  when  the  stem  is 
held  horizontally.  It  is  advantageous  to  have  the  stem  of  such  material  that  it  may 
be  bent  in  one  direction  or  the  other,  so  that  difierent  degrees  of  inclination  may  be 
given  to  the  mirror  according  to  the  requirements  of  the  case  under  examination. 

For  the  ilhimination  of  the  speculum  when  in  position  either  direct  or  reflected 
light  may  be  employed.  But  in  either  case,  if  the  light  should  not  be  very  powerful, 
concentration  of  the  rays  is  desirable. 

Direct  sunlight  answers  perfectly,  but  is  seldom  available.  Some  other  source 
of  light  'mitst  frequently,  and  may  always  be  employed.  Diffiised  daylight  is  rarely, 
if  ever,  sufficiently  powerful. 

The  source  of  light  is  placed  on  one  side  of  and  somewhat  behind  the  head  of  the 
patient,  who  should,  if  practicable,  be  seated  near  the  corner  of  a  table.  The  rays 
ai-e  then  reflected  fro^m  and  concentrated  by  a  circular  concave  mirror  duly  arranged 
immediately  in  front  of  the  face  of  the  surgeon.  The  mirror  should  be  three  or  four 
inches  in  diameter,  and  should  have  a  focal  distance  of  about  twelve  or  fourteen 
inches.  It  may  be  perforated  or  not  in  the  centre.  If  perforated,  it  may  be  placed 
in  front  of  one  eye,  and  the  view  may  be  taken  through  the  perfa)ration.  The  hole 
in  the  centre  should  be  oblong,  its  edges  corresponding  to  the  eyelids,  so  that  its  long 
diameter  is  transverse.  If  not  perforated,  it  may  be  arranged  in.  front  of  the  fore- 
head and  nose,  and  between  the  eyes;  or  lower  down  in  front  of  the  nose  and  mouth. 
In  either  of  these  arrangements  both  eyes  may  be  used  ;  in  the  former  looking  below, 
in  the  latter  above  the  reflector.  The  perforated  reflector  should  theoretically  give 
the  more  peifect  view.  But  practically  the  imperforate  reflector  is  found  to  be  as 
efficient  in  all  ordinary  cases;  and  it  possesses  the  great  advantage  of  permitting  the 
equal  use  of  both  eyes.  The  reflector  may  be  held  in  the  hand,  when  the  hand  is  not 
I'equired  for  any  other  purpose ;  or  it  may  be  supported  on  a  stand  in  such  a  manner 
as  to  be  freely  movable  in  all  directions.  In  Tobol'd's  arrangement  it  is  connected 
with  the  stem  of  the  lamp,  or  the  light-concentratot;.  Generally,  however,  it  is 
attached  to  the  head  of  the  surgeon  by  means  of  a  strong  spectacle  frame,  an  elastic 
frontal  band,  or  a  steel  spring  passing  over  the  vertex.  The  first  method  is  best 
adapted  for  the  perforated  reflector ;  the  second  for  the  imperforate  reflector  in  front 
of  the  foi'ehead ;  and  the  third  if  the  reflector  is  worn  lower-  down.  Czermak's 
original  plan  of  fixing  the  stem  of  the  reflector  at  right  angles  to  a  piece  of  wood  to 
be  held  between  the  teeth  may  be  considered  obsolete.  In  any  case  the  reflector 
should  be  connected  with  its  support  either  by  a  ball  and  socket  joint,  or  in  such 
other  way  as  permits  it  to  be  turned  easily  in  any  required  direction. 

As  a  source  of  light,  any  lamp  which  burns  with  a  bright,  steady,  full-bodied 

^  Methode  pratique  de  Laryvgoscopie,  par  le  docteiu*  Tiirck.  Paris,  1861 ;  and  op.  cit. 
p.  38. 

-  Du  Lnryng&scope,  par  le  d'octeur  O^ermak.     Paris,  1860. 
Vol.  II.  U  U 
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flame,  may  be  employed.  A  good  moderator  or  reading  lamp,  or  an  Argand  gas- 
burner,  answers  perfectly  well  for  all  ordinary  purposes.  But  it  is  desirable  to  have 
the  lamp  so  arranged  that  it  can  be  raised  or  lowered  in  position,  and  moved  from 
side  to  side.  Mackenzie's  '  rack  movement  laryngoscopic  lamp,'  '  which  readily 
admits  of  perpendicular  and  horizontal  movement,  is  admirably  adapted  for  use  in 
the  consulting-room. 

The  light  of  the  lamp  may  be  advantageously  concentrated  by  means  of  one  or 
more  lenses  placed  in  front  of  the  flame,  and  a  concave  reflector  or  white  reflecting 
surface  placed  behind  it.  Of  all  the  so-called  '  light  concentrators  '  which  I  have 
seen,  I  believe  Mackenzie's  is  the  best  for  ordinary  use.  It  consists  of  a  metallic 
cylinder  having  a  short  branch  which  bears  a  plano-convex  lens  two  or  three  inches 
in  diameter.  The  cylinder  replaces  the  glass  chimney  of  the  Argand  gas-burner  ; 
and  its  branch  is  so  situated,  and  of  such  dimensions,  that  the  lens  is  opposite  the 
middle  of  the  flame,  and  receives  and  concentrates  a  large  body  of  luminous  rays. 

The  general  arrangements  for  making  an  ordinary  laryngoscopical  examination 
by  means  of  the  reflector  and  artificial  light  are  represented  in  fig.  146. 

The  lamp,  the  mouth  of  the  patient,  and  the  eyes  of  the  observer  should  be  as 
nearly  as  possible  in  the  same  plane.  If  the  laryngeal  specixlum  is  held  in  the  right 
hand  of  the  surgeon,  the  lamp  should  be  placed  on  the  right  side  of  the  patient,  and 

Fig.  146. 


vice  versa.  If,  as  may  sometimes  be  convenient,  the  lamp  is  placed  above  and  behind 
the  head  of  the  patient,  the  vertical  plane  must  be  preserved ;  but  the  speculum 
may  be  held  with  equal  advantage  in  either  hand  without  risk  of  obstructing  the 
light. 

The  patient  should,  if  possible,  be  comfortably  seated  opposite  the  surgeon  in  a 
nearly  erect  position.  His  body  should  lean  somewhat  forwards,  and  his  head  should 
be  inclined  slightly  backwards  ;  but  should  not  be  thrown  so  far  back  as  is  often  done. 
Sometimes  it  is  advantageous  to  employ  a  '  head-rest,'  which  may  either  be  fixed  to 
the  back  of  the  chair,  or  may  have  a  separate  stand.  When  in  proper  position,  the 
patient  is  directed  to  open  his  mouth  as  widely  as  possible,  and  to  breathe  quietly 
but  deeply.  His  tongue  may  be  protruded,  and  held  by  himself  or  by  the  surgeon, 
the  fingers  and  thumb  being  covered  by  a  soft  towel  or  handkerchief  to  prevent 
slipping  ;  or  it  may  be  kept  within  the  mouth,  and  gently  pressed  forwards  against 
the  lower  teeth,  an  attempt  being  made  at  the  same  time  to  depress  and  flatten  or 
render  concave  its  posterior  part.  Sometimes  one  plan,  sometimes  the  other  is  found 
to  be  the  more  effectual.  Meanwhile  the  surgeon  arranges  his  reflector  so  as  to 
throw  the  light  into  the  open  mouth  of  the  patient.  When  he  has  succeeded  ia 
illuminating  the  middle  of  the  soft  palate,  the  uvula,  and  posterior  pharyngeal  wall 
by  a  briglit  disc  of  light,  he  may  proceed  to  introduce  the  laryngeal  speculum. 

The  handle  of  the  speculum  should  be  held  somewhat  '  pen-like '  between  the 

^  Made  by  Mayer  and  Meltzer. 
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thumb  and  the  fore  and  middle  fingers  of  one  hand  or  the  other.  The  speculum 
should  be  slightly  warmed  previous  to  its  introduction,  either  over  the  lamp  by 
momentary  immersion  in  hot  water,  in  order  to  prevent  deposition  of  moisture  upon 
its  surface.^  Care  must  be  taken,  however,  that  it  is  not  made  too  hot.  Its  tem- 
perature may  be  easily  tested  by  the  hand  or  cheek  of  the  snvgeon.  The  speculum 
should  be  introduced  with  its  reflecting  surface  directed  downwards  and  forwards. 
It  should  be  carried  backwards  through  the  cavity  of  the  mouth,  deliberately,  con- 
fidently, and  steadily,  and  then  applied  with  gentle  but  firm  pressure  against  the 
uvula  and  neighboiiring  portions  of  the  soft  palate.  Uncertain,  hesitating,  and  hasty 
movements  of  the  instrument  are  liable  to  give  rise  to  objectionable  titillation.  In 
its  passage  through  the  mouth,  it  should  not  come  in  contact  with  the  tongue,  nor, 
indeed,  with  any  other  parts  than  those  against  which  it  is  to  be  placed.  As  a  rule, 
it  should  not  be  carried  so  far  back  as  to  touch  the  posterior  pharyngeal  wall.  Some- 
times, however,   especially  in 

^       "■  ""     -Diagram  illustrating  the  antero-posterior 


reversal  of  the  Laryngoscopic  Image. 


certain  exceptional  cases,  this  ^^  ^^'  ■ 
may  be  done  with  considerable 
advantage.  The  hand  of  the 
surgeon  must  be  kept  some- 
what down  and  well  towards 
its  own  side,  so  as  not  to 
obstruct  the  light.  The  third 
and  foui-th  fingers  may  rest 
against  the  chin  or  cheek  of 
the  patient.  The  stem  of  the 
instrument  should  lie  in  or 
near  to  the  corresponding 
angle  of  the  mouth.  In  a 
large  proportion  of  cases,  no 
difiiculty  is  encountered,  and 
the  patient  sufiers  compaiu- 
tively  little  inconvenience. 

When  the  speculum  is 
thus  placed  in  position  and 
well  illuminated,  it  exhibits 
to  the  surgeon  images  of  those 
parts  of  the  larynx  upon 
which  the  rays  reflected  from 
its  surface  are  made  to  fall. 
It  must  be  borne  in  mind, 
however,  that  as  a  necessary 
consequence  of  the  position  of 
the  mirror  in  relation  to  the 
eye  of  the  observer  on  the  one 
hand,  and  to  the  larynx  of  the  patient  on  the  other,  the  parts  appear  in  the  image 
as  though  reversed  antero  posteriorly.  And  they  are  thus  conventionally  represented 
in  all  ordinary  laryngoscopic  diagrams. 

This  so-called  'reversal'  or  'inversion'  of  the  image  is  illustrated  by  fig,  147, 
in  which  B  diagrammatically  represents  the  parts  as  seen  when  simply  looked  down 
upon,  and  A  the  same  parts  as  they  appear  reflected  in  the  min-or.  No  practical 
difficulty  or  inconvenience  results  from  this  apparent  inversion. 

By  varying  the  inclination  of  the  mirror,  and  slightly  changing  its  position  from 
time  to  time,  the  following  parts,  or  rather  certain  portions  of  them,  may  be  succes- 

1  yarious  expedients  have  been  suggested  with  a  similar  view.  Thus,  Dr,  H.  G.  Wright 
contrived  a  speculum,  the  temperature  of  which  was  maintained  by  a  wire  placed  behind  the 
mirror  and  heated  by  galvanic  action.  Dr.  Buzzard  recommends  that  the  surface  of  the 
mirror  should  he  covered  with  a  film  of  glycerine.  But  no  plan  answers  better  than  the 
simple  one  above-mentioned  ;  nor  is  any  other  so  easy  of  application. 

u  u  2 


The  small  escrescence  situated  on  the  right  vocal  cord  (b)  laight  be 
falsely  supposed  to  be  on  the  left  from  the  appearance  presented  in 
the  mirror  (A). 
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Fig.  148. 


ge,  Glosso-epiglottic  folds  ;  w,  upper 
surface  ;  I,  lip  ;  c,  cushion  of  epiglot- 
tis ;  V,  ventricle  of  larynx ;  ree,  ary- 
epiglottic  fold  ;  cTF,  cartilage  of 
Wrisberg  ;  cS,  capitulum  Santorini ; 
com,  arytenoid  commissure  ;  vc,  vocal 
cord  ;  th,  ventricular  band  ;  py,  pro- 
cessus vocaUs  ;  ci\  cricoid  cartilage ; 
?,  rings  of  trachea. 


sively  brought  into  view ;  the  base  of  the  tongue  and  glosso-epiglottidean  ligaments  ; 
the  epiglottis  and  aryteno-epiglottidean  ligaments  ;  the  cartilages  of  Santorini,  and 
the  arytenoid  cartilages  ;  the  true  and  false  vocal  cords ;  the  ventricles  and  anterior 
wall  of  the  larynx,  including  a  portion  of  the  cricoid  cartilage ;  more  or  less  of  the 
anterior  wall  of  the  trachea ;  and  if  the  glottis  is  very  widely  open  and  the  light 
very  good,  even  the  bronchi  appearing  as  two  dimly  defined  dark  circles,  and  more 
rarftly  a  small  portion  of  the  cavity  of  the  right  bronchus.  These  several  parts,  how- 
ever, cannot  all  be  seen  with  equal  facility.  Numerous  rules  have  been  laid  down 
as  to  the  position  and  degree  of  inclination  of  the  mirror  best  adapted  for  the  special 
examination  of  each  particular  part.^     But  it  is  needless  to  I'epeat  them.     A  correct 

knowledge  of  the  relative  positions  and  natural 
appearances  of  the  parts,  and  a  consideration  of  the 
simplest  laws  of  catoptrics,  together  with  a  certain 
amount  of  practical  expeiience,  will  enable  the  laryngo- 
scopist  to  bring  into  view  and  recognise  one  part  after 
another  &o  far  as  may  be  practicable.  Repeated  at- 
tempts ai-e  often  necessary  before  even  partial  success 
can  be  attained.  And  sometimes  even  the  Utmost 
perseverance  only  results  in  failure.  But  this  need 
rarely  happen.  The  possible  sources  of  difficulty  are 
numerous,  and  the  actual  difficulties  may  be  great ; 
but  they  may  generally  be  obviated  or  overcome,  at 
any  rate  to  some  extent,  by  patience  and  judicious 
management.  Those  who  suflfer  from  chronic  laryngeal 
affections  are,  as  a  rule,  the  best  subjects  for  laryngo- 
scopic  examination — not  the  worst,  as  might  be  sup- 
posed. Their  desire  for  benefit  afibrds  a  stronger  stimulus  to  patience  and  self- 
control  than  can  actuate  the  healthy ;  and,  moreover,  they  are  usually  already  accus- 
tomed to  expose  their  fauces  for  inspection,  and  to  submit  to  local  applications,  by 
which  indeed  the  normal  sensitiveness  of  the  parts  may  have  been  diminished. 

The  most  common  sources  of  difficulty  are  as  follows  :  general  nervousness  and 
excitability  of  the  patient ;  fancied  or  real  inability  on  his  pai^t  to  open  his  mouth 
sufficiently  widely,  and  awkwardness  in  the  management  of  his  tongue  ;  relative 
largeness,  or  some  swollen  condition  of  the  tongue ;  malformation  or  deformity 
of  the  soft  palate  and  neighbouring  parts  from  ulcerative  disease,  and  subsequent  con- 
traction of  cicatrices ;  elongation  and  thickening  of  the  uvula ;  enlargement  of  the 
tonsils  ;  pendency  of  the  epiglottis ;  and,  lastly,  extreme  sensitiveness  of  the  uvula 
and  soft  palate,  either  natural  or  resulting  from  existing  inflammation  or  ulceration. 
Difficulties  arising  from  the  first  three  sources  may  be  overcome  almost  invariably 
by  patience  and  judicious  management  on  the  part  of  the  surgeon,  and  a  little  practice 
on  the  part  of  the  patient.  Hastiness  in  manner  and  in  method  of  proceeding  should 
be  avoided ;  and  every  effort  should  be  made  to  encourage,  reassure,  and  inspire 
confidence.  By  his  own  example  the  surgeon  should  show  the  patient  how  to  open 
his  mouth,  and  should  demonstrate  the  slightness  of  the  inconvenience  cavised  by  the 
introduction  of  the  speculum.  If  proper  directions  are  given,  and  the  patient  is 
indnceil  to  practise  occasionally  by  himself  before  the  looking-glass,  he  will  probably 
return  in  the  course  of  a  few  days  comparatively  well  able  to  display  his  fauces,  and 
to  submit  to  the  needful  examination. 

By  one  or  other  of  the  methods  already  indicated  (p.  658)  the  tongue  may 
generally  be  kept  out  of  the  way.  If,  however,  these  methods  fail,  and  the  tongue 
still  I'ises  so  high  as  to  obstruct  the  view  of  the  soft  palate,  &c.,  the  patient  should  be 
directed  to  make  a  few  deep  inspirations,  and  alternate  them  with  the  repeated  pro- 
nunciation of  the  broad  vowel  '  a  '  (ah).  He  should  breathe  through  the  mouth  only; 
not  through  the  nose.  In  this  way  the  tongue  may  often  be  brought  into  favourable 
position.     Sometimes  a  bi-oad  spatula  or  tongue  depressor  may  be  advantageously 

^  Krisliaber,  Art.  'Laryngoscope,'  in  Hiet.  encyelop.,  op.  cit.  p.  497  et  seq.  Tiirck,  op. 
cit.  and  Mefhode  pratique  de  Laryngoscopie.     Paris,  1861. 
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vised.     But,  as  a  general  rule,  the  introduction  of  any  unnecessary  instrument  into 
the  mouth  should  be  avoided. 

Occasionally  by  sliding  the  finger  along  the  tongue  (the  speculum  being  at  the 
same  time  introduced  and  illuminated),  an  effort  at  vomiting  is  produced,  during 
which  the  tongue  being  depi'essed  and  the  larynx  raised,  a  good  though  a  momentary 
view  may  be  obtained. 

In  cases  in  which  the  soft  palate  is  unusually  short,  and  the  uvtda  small  and 
thin,  the  speculum  is  apt  to  slip  up  somewhat  behind  them,  and  to  become  partially 
hidden.  Under  such  circumstances  it  is  better  to  hold  the  instrument  as  nearly  as 
possible  in  its  pi'oper  position,  without  touching  or  resting  against  the  soft  palate. 

An  elongated  and  thickened  nvala  may  obscure  the  view  by  hanging  below,  and 
turning  round  the  inferior  border  of  the  speculum.  The  employment  of  a  larger 
speculum,  or  a  little  nianoeuvriug  of  the  instrument,  serves  to  obviate  this  source  of 
difficulty  for  the  time  being ;  and  it  may  be  permanently  removed  by  appropriate 
measures. 

Considerable  embarrassment  is  often  caused  by  chronic  enlargement  of  the  tonsils. 
In  such  cases  a  narrow,  elongated,  elliptical  speculum  should  be  used,  and  carr-ied 
somewhat  more  deeply  into  the  pharynx  than  is  usually  necessary.  Enlarged  tonsils 
are  often  so  little  sensitive  that  the  speculum  may  be  pushed  well  in  between  them. 
without  causing  much  discomfort. 

Pendency  or  projection  backwards  of  the  epiglottis  is  a  frequent  source  of  consider- 
able difficulty.  Gibb  states  as  the  result  of  his  observations  that  some  siich  abnormal 
condition  is  to  be  found  in  eleven  per  cent,  of  otherwise  healthy  individuals.'  It 
depends  upon  undue  elongation  of  the  glosso-epiglottidean  ligaments  or  folds  of 
mucous  membrane,  together  with  relaxation  or  weakness  of  the  muscular  fibres  they 
contain.  The  degree  of  obliquity  observed  varies  greatly  in  different  cases,  and  to 
some  extent  in  the  same  case  under  different  conditions.  In  some  instances  the 
epiglottis  hangs  almost  horizontally  over  the  entrance  to  the  larynx  ;  but  more 
fi'equently  its  deviation  from  the  normal  erect  }X)sition  is  comparatively  slight,  or 
even  only  occasional.  Laryngoscopic  inspection  is  of  necessity  proportionately  im- 
peded. The  greatest  difficulty  is  often  expeiienced  in  obtaining  a  satisfactory  view, 
and  sometimes  even  partial  success  appears  to  be  impossible. 

In  all  cases  of  pendent  epiglottis,  it  is  necessary  to  carry  the  speculum  further 
backwards  and  downwards,  and  to  make  its  reflecting  surface  look  more  forwards 
than  is  desirable  in  the  normal  condition  of  parts.  Sometimes  its  lower  border  must 
be  placed  against  the  posterior  wall  of  the  pharynx.  When  the  speculum  is  in 
position,  the  patient  should  be  directed  to  utter  a  series  of  short,  high  staccato  notes, 
or  to  imitate  a  shrill  falsetto  laugh.  During  the  emission  of  such  sounds  the  epi- 
glottis is  suddenly  raised,  and  jerked  forwards.  Opportunity  may  be  thus  afforded 
for  a  succession  of  biief  glimpses  of  the  interior  of  the  larynx,  which  may  suffice  at 
any  rate  to  determine  the  diagnosis.  Another  method  which  sometimes  proves  par- 
tially successful  is  as  follows.  The  head  of  the  patient  is  thrown  back  as  far  as  pos- 
sible, and  his  tongue  is  projected  and  held  by  himself.  The  speculum  is  introduced 
and  inclined  slightly  backwards  and  downwards,  and  the  surgeon  having  lowered  his 
head,  looks  into  it  as  it  were  from  below  upwards.  At  the  same  time  with  his  free 
j  hand  he  presses  the  pomum  Adami  of  the  patient  backwards  and  somewhat  upwards.^ 
There  can  be  no  doubt  that  the  larynx  may  often  be  moved  into  a  comparatively 
favourable  position  for  inspection  by  external  manipulation  •  but  the  method  is  liable 
to  occasion  much  discomfort,  and  sometimes  considerable  pain. 

In  some  instances,  in  spite  of  all  attempts,  the  epiglottis  still  persistently  hides  the 
larynx  from  view.  And  in  such  cases  it  may  be  desirable  to  raise  it  mechanically 
by  instrumental  aid.  Forceps,  tenaculums,  and  hooked  sounds  of  various  kinds  have 
been  devised  for  this  purpose  by  Bi'uns,''  Voltolini,  Fournie,  Lewin,  Mackenzie  and 

^   Op.  cit.  p.  44,  ^  See  Krishaber,  op.  cit.  p.  493. 

^  Bruns  appears  to  have  been  the  first  to  have  used  an  instrument  of  this  kind ;  and  he 
'did  so  in  the  case  of  his  own  brother,  who  suffered  from  a  polypoid  growth  in  the  larynx.     The 
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others.  But  all  such  instruments  are  difficult  for  the  surgeon  to  use,  and  still  more 
difficult  for  the  patient  to  tolerate.  It  is  only  in  very  exceptional  cases  that  they  can 
be  employed  with  advantage.  The  epiglottis  is  extremely  sensitive ;  but  it  bears 
firm  pressure  and  a  steady  but  gentle  pull  better  than  the  uncertain  titillation  of  a 
hesitating  touch.  If  any  attempt  at  seizure  be  made,  the  instrument  should  be  cai^e- 
fuUy  warmed  previoiis  to  introduction. 

Difficulties  arising  from  unusucd  sensitiveness  of  the  uvula  and  soft  poJate  may 
generally  be  overcome  by  patience  and  dexterity  on  the  part  of  the  surgeon,  and  a 
little  practice  on  the  part  of  the  patient.  Dui'ing  the  earlier  attempts  the  speculum 
should  not  be  maintained  too  long  in  contact  with  the  paints.  It  should  be  at  once 
withdrawn  if  decided  retching  is  produced  ;  and,  short  of  such  effect,  if  the  irritability 
is  great,  it  is  better  to  apply  the  speculum  repeatedly  for  a  moment  or  two,  and 
remove  it  as  often,  without  caring  to  obtain  any  view  until  the  parts  have  become  as 
it  were  accustomed  to  the  presence  of  the  insti-ument.  When  once  effi^rts  at  vomit- 
ing have  been  excited,  there  is  little  probability  of  success  until  a  future  occasion. 
The  practitioner  should  remember  that  local  congestion  is  often  pi'oduced  at  the  time, 
and  might  mislead  unless  he  be  on  his  guard.  Preparatory  measures  of  various  kinds 
have  been  from  time  to  time  suggested  ;  some  of  these  are  probably  useful ;  others 
have  been  proved  by  experience  to  be  altogether  useless.  Many  owe  their  accredited 
efficacy  to  the  confidence  with  which  their  exhibition  has  inspired  the  patient.  The 
internal  administration  of  bromide  of  ammonium  or  bromide  of  potassium  in  full  doses 
has  been  strongly  recommended  and  extensively  tried,  but  with  variable  results. 
Gargles  containing  bromide  of  ammonium  are  said  by  Gibb  to  produce  '  moderate 
anaesthesia'  of  the  fauces  in  twenty-four  hours.'  Tiirck  reports  favourably  of  the 
repeated  application  to  the  fauces  of  a  mixture  (recommended  by  Bernatzik)  which 
consists  of  three  grains  of  hydrochlorate  of  morphia,  one  drachm  of  alcohol,  and  half 
an  ounce  of  chloroform.^  But  all  such  applications  as  this  would  appear  more  likely 
to  inflame  than  to  soothe  the  sensitive  parts.  Alum  gargles,  or  solutions  of  alum  or 
some  other  astringent  in  the  form  of  spray,  are  often  useful.  Occasionally  a  few  whiffs 
of  chloroform  may  be  advantageously  inhaled.  But  by  far  the  best  and  easiest  plan, 
so  far  as  I  know,  is  to  direct  the  patient  to  suck  a  little  ice  immediately  before  sub- 
mitting his  throat  for  examination.     The  result  is  generally  satisfactory. 

Besides  the  various  sources  of  difficulty  thus  discussed,  there  are  others  which 
depend  upon  inexperience  and  want  of  dexterity  on  the  part  of  the  surgeon.  These 
can  only  be  obviated  by  carefvil  practice.  The  surgeon  should  not  only  familiarise 
himself  with  the  management  of  the  laryngoscope,  but  also  with  the  relations  and  ap- 
pearances presented  by  the  healthy  living  parts  when  viewed  by  its  aid.  In  colour 
especially,  the  mucous  membrane  of  the  larynx  seen  during  life  in  the  laryngeal 
mirror  looks  very  different  to  what  it  does  when  examined  after  death  on  the  j)ost- 
mortein  table.  It  is  very  possible  for  the  tyro  in  laryngoscopy  to  mistake  the 
natural  tint  of  some  parts  for  a  certain  degree  of  inflammatory  redness. 

The  general  appearances  and  relations  of  parts  as  seen  in  the  laryngeal  speculum 
need  no  special  description.  They  may  be  learnt  by  the  careful  study  of  a  larynx 
removed  from  the  body,  or  by  auto-laryngoscopy,  or  by  the  examination  of  the  larynx 
of  some  living  subject.  But  with  regard  to  the  colour  presented  by  the  different  parts 
in  a  state  of  health,  the  following  observations  may  be  made. 

The  lingual  siu-face  of  the  epiglottis  appears  of  a  yellowish  or  pinkish  drab  colour. 
Its  upper  border  is  decidedly  yellow.  Its  laryngeal  surface,  especially  the  '  cushion,' 
vai'ies  from  a  pinkish  yellow  to  a  deep  pink ;  sometimes  it  appears  bright  red — so 
bright,  indeed,  as  to  suggest  the  idea  of  the  existence  of  an  inflammatoiy  condition. 
The  aryteno-epiglottidean  folds  are  pale  pink,  Stoerk  accurately  describes  them  as 
being  about  the  same  colour  as  the  gums.  The  mucous  membrane  covering  the 
arytenoid  cartilages  is  still  pink,  but  of  a  somewhat  deeper  tint.     The  false  vocal  I 

epiglottis  was  elevated  by  means  of  a  pair  of  flat-bladed  forceps,  and  the  growth  was  success- 
fully removed.  See  Die  erste  Ausrottung  eines  Polype-n  in  der  Kehlkopfshohle.  Dr.  Bruns. 
Tubingen,  1862.     Also  Die  Laryngoskojne.     Dr.  Bruns.     Tubingen,  1865,  p.  257. 

^   The  Laryngoscope  in  Throat  Diseases,  op.  cit.  p.  46. 

^  Allyem.  Wiener  Med.  Zeit.  p.  98.     1863. 
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cords  are  peiTiaps  slightly  deeper  piak  still.  The  true  vocal  cords  are  distinguished 
by  their  glistening  pearly  whiteness ;  but  sometimes  they  are  slightly  greyish.  The 
.  cricoid  cartilage  is  recognised  by  its  well-marked  yellowness.  The  tracheal  cartilages 
appear  of  a  yellowish  drab  colour ;  and  between  them  the  mucous  membrane  is  pale 
pink. 

A  great  variety  of  different  instruments  have  been  devised  from  time  to  time  for 
the  several  purposes  of  demonstrating  to  others  the  appearances  of  the  larynx  under 
examination ;  of  holding  the  laryngeal  mirror  in  a  position  so  as  to  leave  both  hands 
of  the  surgeon  free ;  and  of  depressing  the  tongue  at  the  same  time  the  laryngeal 
mirror  is  introduced.  Some  of  these  are  useful ;  others  are  rendered  unnecessary  by 
the  aid  of  a  skilful  assistant.  For  descriptions  of  all  such  contrivances  reference  may 
be  made  to  the  special  treatises  already  quoted. 

General  Remarks  on  the  Treatment  of  Diseases  of  the  Larynx. 

The  laryngoscope  affords  most  valuable  aid,  not  only  in  the  diagnosis,  but  also  in 
the  treatment,  of  the  various  diseases  of  the  larynx.  Guided  by  the  view  obtained, 
the  surgeon  is  enabled  to  make  such  local  applications  as  may  seem  desirable,  with 
accuracy  and  precision,  and  to  perform  many  different  operations — such  as  scarifying 
the  mucous  membrane,  opening  abscesses,  removing  growths,  &c.,  with  certainty  and 
safety.  The  use  of  the  laryngoscope  has  altogether  set  at  rest  the  doubts  formerly 
entertained  as  to  the  practicability  of  introducing  brushes,  pro  bangs,  and  othei- 
instruments  into  the  larynx.^  Such  doubts  in  the  past  time  unquestionably  pre- 
vented the  adoption  of  methods  of  treatment  that,  in  many  cases,  might  have  been 
eminently  successful.  But  now-a-days  it  would  appear  that  the  danger  is  in  the 
opposite  direction,  and  that  the  tendency  is  rather  to  carry  out  local  treatment  too 
vigorously,  or  to  rely  upon  it  too  exclusively. 

Remedial  applications  may  be  made  to  particular  parts,  or  to  the  whole  of  the 
interior  of  the  larynx,  with  variable  advantage  by  several  different  methods.  It 
appears  desii'able  to  give  at  once  a  general  desciiption  of  such  methods,  and  to  refer 
in  the  succeeding  sections  to  the  special  modifications  requisite  in  the  treatment  of 
each  particular  malady. 

Solid  substances  may  be  applied  either  in  the  mass  or  in  powder.  If  applied  in 
the  mass,  some  form  of  caustic  holder  is  requisite.  No  instrument  answers  so  well, 
and  at  the  same  time  is  so  safe,  as  a  piece  of  moderately  thick  aluminium  or  silver 
wire  mounted  in  a  slender  handle,  and  hollowed  into  a  tiny  cup,  or  roughened  at  the 
extremity.  The  roughened  extremity  may  be  dipped  into  various  substances,  as 
nitrate  of  silver,  chloride  of  zinc,  &c.,  while  in  a  state  of  fusion;  and  a  sufficient 
quantity  may  be  taken  up  in  a  bead-like  form,  or  as  a  thin  coating.  The  wire  may 
be  easily  bent  at  any  angle  requisite,  and  there  is  no  danger  of  any  considerable 
portion  of  the  substance  breaking  off  and  falhng  upon  parts  it  was  not  intended  to 
reach.  Such  danger  might  arise  during  the  use  of  some  of  the  various  complicated 
caustic  holders  that  have  been  devised  for  similar  purposes.  By  aid  of  the  laryngo- 
scope a  small  caustic  bead,  prepared  in  the  manner  described,  may  be  definitely 
applied  to  any  particular  point ;  or  if  the  wire  is  coated  to  a  sufficient  extent,  the 
general  surface  may  be  wiped  over. 

Powders  can  only  be  applied  to  the  mucous  membrane  generally.  They  may  be 
inhaled  through  a  tube,  as  recommended  by  Fournie,  or,  far  better,  blown  in  by  means 
of  Rauchfuss's  insufflator,^  or  some  modification  of  it.  The  insufflator,  duly  charged, 
is  introduced  into  the  back  of  the  fauces,  with  the  extremity  turned  down  towards 
the  larynx.  The  patient  is  then  directed  to  make  a  slow,  steady  inspiration,  and 
while  he  is  doing  so  the  india-rubber  ball  of  the  insufflator  is  suddenly  compressed. 
In  this  instrument,  however,  the  sudden  pressure  of  the  thumb  is  apt  to  alter  its 
direction,  and  the  application  is  not  always  certain.     The  tube  insufflator  is  prefer- 

1  See  edition  of  this  Work,  1862,  vol.  iii.  pp.  246  and  247,  note. 

^  This  instrument  is  figured  in  the  essay  on  Diseases  of  the  Nose,  p.  645. 
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able,  by  means  of  which  the  operator  blows  the  powder  into  the  larynx.  Under 
such  circumstances,  it  is  obvious  that  a  considerable  portion  of  the  powder  must  be 
ditfused  over  the  mucous  membrane  of  the  lai-ynx.  The  powders  that  have  been 
used  with  most  advantage  in  this  matter  are  tannic  acid,  alum,  acetate  of  lead,  car- 
bonate of  bismuth,  iodoform,  and  morphia  (y^g-  to  ^  gr.),  and  in  some  exceptional 
instances,  nitrate  of  silver.  It  is  scarcely  needful  to  add  that  in  every  case  the  sub- 
stance used  should  be  very  finely  pulverised.  Sometimes  it  may  be  advantageously 
diluted,  or  its  bulk  increased  with  two  or  three  or  more  parts  of  sugar  of  milk,  gum, 
or,  better  still,  starch.^ 

Liquids,  or  substances  in  solution,  may  either  be  applied  by  means  of  a  full-bellied 
camel's-hair  brush  (cut  square  or  pointed),  or  small  sjionge,  mounted  on  a  pi-operly 
curved  aluminium  or  silver  vdve,  or  whalebone  stem ;  or  they  may  be  injected  in  a 
fine  shower  from  Gibb's  '  laryngeal  syringe,'  or  '  hand  atomiser ' ;  ^  or  they  ma,j  be 
inhaled  in  the  form  of  '  spi"ay,'  produced  by  one  or  other  of  the  various  instruments 
devised  for  the  purpose.  Strong  solutions,  especially  those  of  a  more  or  less  caustic 
nature,  should,  as  a  rule,  be  applied  by  the  brush.  Among  the  more  generally  use- 
ful of  such  pigments  may  be  enumerated  those  of  nitrate  of  silver  Oij.  or  5ij.  to 
^j.  of  distilled  water),  perchloride  of  iron  (5J.  or  more  of  the  liquor  to  ^j.),  pure 
carbolic  acid  (5ss.  or  more  to  |j.),  alum  (a  saturated  or  weaker  solution),  sulphate 
of  copper  (a  saturated  or  weaker  solution),  &c.  Glyceiine  or  honey  may  be  advan- 
tageously mixed  with  these  solutions  in  considerable  proportion,  in  order  to  give 
them  viscidity,  and  render  them  more  adhesive.  Iodine  (gr.  xx.),  iodide  of  potassium 
(gr.  v.),  and  olive  oil  (§j.),  form  an  application  recommended  by  Dr.  Marcet.^  The 
'  glycerinum  acidi  tannici '  (B.  P.)  may  also  be  used  in  some  cases.  By  means  of 
the  brush,  all  such  substances  may  be  applied  with  a  certain  degree  of  precision  to 
any  particular  part.  In  some  instances  even  nitric  acid,  chromic  acid,  and  other 
powerful  escharotics  have  been  thus  applied  to  ulcers,  warty  growths,  &c.,  with 
safety  and  advantage.  At  the  moment  the  brush  is  to  be  introduced  into  the 
laiynx,  the  patient  should  be  directed  to  make  a  full  deep  inspiration  in  order  to 
dilate  the  aperture  as  widely  as  possible.  In  cases  in  which  the  epiglottis  is  pen- 
dent, it  is  often  very  difficult  to  get  the  brush  beyond  it  into  the  larynx.  Under 
such  circumstances  the  laryngeal  syringe  may  be  more  successfully  used,  inasmuch  as 
its  extremity  may  be  guided  round,  and  made  to  raise  the  pendent  valve  to  a  suffi- 
cient extent. 

The  inhalation  of  'atomised  fluids,'  or  spray,  in  the  treatment  of  diseases  of 
the  air-passages,  though  suggested  long  previously,  was  first  shown  to  be  generally 
piacticable  by  Sales-Giron  in  the  year  1858.*  Since  then  the  great  value  of  this 
method  has  been  fully  established,  and  various  improvements  have  been  from  time 
to  time  efiected  in  the  apparatus  employed.^  The  '  spray-producers '  at  present  in 
ordinary  use  consist  of  two  tubes  (Bergson's  tubes)  fixed  at  right  angles  to  one 
another  ;  of  these,  one,  placed  horizontally,  is  connected  at  its  distal  extremity  with 
some  apparatus,  by  means  of  which  a  strong  current  of  air  or  steam  can  be  con- 
tinuously projected  through  it;  and  the  other,  placed  vertically,  dips  into  a  bottle 
or  other  small  vessel  containing  the  medicated  fluid.  The  proximal  extremity  of 
each  tube  is  terminated  by  a  very  fine  orifice  ;  and  the  orifice  of  the  former  tube  is 
immediately  over  that  of  the  latter.  When  a  current  of  air  or  steam  is  made  to 
rush  forcibly  from  the  orifice  of  the  one  tube   over  that  of  the  other,  it  causes  the 

^  Studley,  American  Medical  Times,  March  2,  1861. 

~  See  The  Laryngoscope  in  Diseases  of  the  Thro  it,  by  Sir  G.  D.  Gibb,  M.D.,  op.  cit.  p.  92. 

^  On  Diseases  of  the  Larynx,  by  W.  Marcet,  M.D.,  p.  18.     1869. 

*  See  the  elaborate  Report  by  Poggiale  read  before  the  Academie  de  Medecine,  Paris, 
January  7,  1863,  and  the  discussion  thereon.  Also  Dr.  Beimel's  treatise  On  Lnhalation, 
London,  1866,  in  which  are  full  details  as  to  the  history  of  this  method  of  treatment,  and 
descriptions  of  the  different  forms  of  apparatus  devised. 

^  Mackenzie  especially  recommends  Mayer's  modification  of  Matthieu's  apparatus,  which 
is  worked  by  means  of  a  pressure-pump,  and  acts  on  a  different  principle  to  that  described 
above.  The  fluid  is  forced  through  a.  fine  orifice  and  projected  against  the  interior  of  a 
vulcanite  '  drum.'     It  thus  becomes  broken  up  into  a  fine  spray.     Op.  cit.  p.  90. 
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medicated  fluid  to  rise,  and  breaks  it  up  as  it  issues,  and  diffuses  it  in  an  ex- 
quisitely fine  spray.  In  Dr.  Andrew  Ulark's  well-known  instrument  (as  well  as  in 
the  various  modifications  of  it  adopted  by  different  makers),  air  is  employed,  and 
the  current  is  kept  up  by  means  of  an  india-rubber  '  handball '  bellows.  All  such 
instruments,  however,  though  rincpiestionably  useful,  are  far  inferior,  for  several 
obvious  reasons,  to  those  in  which  a  jet  of  steam  is  employed,  as  first  suggested  by 
Dr.  Siegel  of  Stuttgart.  The  steam  is  derived  from  water  contained  in  a  small 
boiler  heated  by  a  spirit-lamp.  Pigs.  149  and  150  represent  two  very  efficient  modi- 
fications of  Dr.  Siegel's  original  pattern.' 

The  use  of  this  instrument  involves  no  continuous  exertion  like  the  handball 
spray -producers  :  and  what  is  of  far  more  importance,  the  atomised  fluid  is  mixed 
with  and  propelled  by  a  current  of  warm  steam  instead  of  cold  air.  Dr.  Solis 
Cohen's  single-ball  spray-prodvicer  is  a  valuable  instrument.  Dr.  Mackenzie  has 
pointed  out  that  there  is  no  advantage  in  having  a  continuous  spray  for  the  throat, 
as  the  spray  cannot  be  continuously  inhaled.  Where  dyspnoea  exists,  a  strong  cur- 
rent of  air  or  steam  is  to  be  avoided.  A  great  vai"iety  of  different  solutions,  the 
strength  being  varied  according  to  circumstances,  may  be  advantageously  inhaled  in 
the  form  of  spray.     Among  them   may  be  especially  mentioned  the  following — the 


Fig.  150. — Siegel's  Steam  Spray-producer  on  stand, 
with  Beig-el's  Face-screen  attached. 


Fig.  149. — Simple  form  of  Siegel's 
Steam  Spray-producer. 


medicament  being  in  each  case  in  about  the  proportions  specified  to  an  ounce  of  water  : 
— Alum  (gr.  x.  to  gr.  xx.),  tannic  acid  (gr.  i.  to  gr.  xx.),  perchloride  of  iron  (gr.  ^  to 
gr.  ij.,  or  of  the  liquor  5j.  to  ^ij.),  as  'astringents;  '  common  salt  or  chloride  of 
ammoniirm  (gr.  x.  to  gr.  xxx.),  chlorate  of  potash,  borax,  or  iodide  of  potassium 
(gr.  iij.  to  gr.  x.),  as  'alteratives;'  and  watery  extract  of  opium  (gT.  j  to  gr.  ^), 
hydrochlorate  of  morphia  (gr.  ^  to  gr.  ^),  or  fluid  extract  of  hemlock  or  hyoscyamus 
(lT|_iij.  to  ni.x.),  as  'sedatives'  or  'anodynes.'  Very  weak  watery  solutions  of 
iodine,  and  chlorine  (or  chlorinated  soda),  tar  water,  lime  water,  weak  alkaline  solu- 
tions, sea  water,  the  saline  waters  of  many  mineral  springs,^  and  other  solutions  too 
numerous  to  mention  have  also  been  largely  iised  in  different  cases  with  variable 


^  These  as  well  as  other  forms  of  tbis  apparatus  are  made  by  Messrs.  Krobne  and 
Seseiuann. 

*  '  In  1849  Auphan,  of  Euzet-les-Bains,  originated  the  idea  of  atomisinj?  the  mineral 
water  by  throwing  a  jet  of  the  liquid  against  the  wall  of  the  iuhalatorj.  After  a  short  time 
the  same  system  was  adopted  in  Lamotte-les-Balus.  But  Sales-Giron  first  constructed  at 
Pierrefonds  an  apparatus  through  which  the  fluid  was  subdivided  into  a  fine  mist,  which 
was  inhaled  by  the  patients  witli  great  benefit.' — Beioeh  op.  cit.  p.  G.  At  many  of  the 
Continental  Spas  arrangements  are  now  made  for  the  inhalation  of  the  '  atomised  '  waters. 
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advantage.  Sulphurous  acid  in  spray  has  been  very  strongly  recommended  in  the 
treatment  of  various  affections  of  the  throat  and  larynx  by  Dr.  Dewar  and  others. 
But  experience  seems  to  show  that  great  caution  is  requisite  in  the  use  of  this 
material.  Though  doubtless  beneficial  in  some  cases,  in  many  it  has  proved 
not  only  less  efficacious,  but  far  more  mischievous  than  was  anticipated.  Solutions 
of  nitrate  of  silver  and  other  powei-ful  metallic  salts  are  unsuitable  for  application 
by  means  of  the  spray-producer. 

Many  substances  may  be  inhaled,  with  very  great  advantage  in  the  form  of  vapour 
or  gas.  In  various  acute  or  sub-acute  affections  nothing  is  more  soothing  and  bene- 
ficial than  the  almost  constant  inhalation  of  warm  steam,  either  plain  or  charged 
with  some  narcotic  or  anodyne  element.  The  '  hemlock  inhalation  '  of  the  British 
Pharmacopoeia  is  very  useful ;  it  is  rendered  less  disagreeable  and  perhaps  more  effi- 
cacious by  the  addition  of  a  pinch  or  two  of  fresh  dried  hops  ;  or  the  hops  may  be 
infused  alone  in  the  hot  water ;  or  a  portion  of  opium  may  be  added  ;  in  some  cases 
vinegar  is  useful  and  pleasant.  In  chronic  cases,  according  to  their  nature,  the 
vapour  of  turpentine,  or  some  aromatic  terebinthinate,  as  pine  oil  or  iodine,  or  calomel, 
may  be  inhaled  with  very  great  benefit.  For  the  inhalation  of  steam,  plain  or  medicated, 
various  so-called  '  inhalers '  have  been  devised.  Among  those  ordinarily  used  may 
be  mentioned  Nelson's,  Maw's  '  double- valved  inhaler,'  Mudge's,  and  Beigel's  made 
by  Bobbins.  The  two  first  named  are  furnished  with  pieces  of  sponge  which  are  in- 
tended to  be  imbued  with  the  medicament  to  be  used ;  but  practically  it  is  far  better 
to  remove  the  sponges  and  to  mix  the  medicament  vi^ith  the  hot  water.  The  two  last 
inhalers  involve  somewhat  more  respiratory  exertion  on  the  part  of  the  patient.  But 
they  have  the  advantage  of  acting  on  the  '  hookah  '  principle  ;  the  air  to  be  inspired 
passes  through  the  fluid,  and  thus  becomes  thoroughly  warmed  and  charged  with 
vapour.  But  by  far  the  most  perfect  inhaler  yet  devised  is  that  made  by  Messrs. 
Maw  under  the  direction  of  Dr.  Mackenzie,  and  by  him  termed  the  'Electric  Inhaler.' 
The  advantages  of  this  apparatus  ai-e  so  obvious  that  it  will  probably  to  a  great 
extent  supersede  those  hitherto  in  use.  Bird's  inhaling  pipe  is  worthy  of  mention, 
as  likely  to  prove  very  useful  for  the  exhibition  of  certain  vapours,  &c.^ 

Scai-ification  of  the  mucous  membrane  of  the  larynx  may  be  practised  with  con- 
siderable advantage  in  many  cases.  The  instruments  requisite  and  the  method  of 
operating  have  been  already  described  in  the  first  volume  of  this  work.^ 

In  all  cases,  if  practicable,  the  instrument  (which  must  be  very  sharp)  should  be 
guided  by  the  aid  of  the  laryngoscope.  Mackenzie's  laryngeal  lancet  answers  the 
purpose  admirably ;  but  it  is  somewhat  complicated,  and  is  not  so  likely  to  be  at 
hand  as  the  simple  instruments  recommended.  Numerous  punctures  or  short  cuts 
may  be  made,  if  requisite,  in  different  parts.  There  is  very  rarely  much  bleeding, 
and  never,  so  far  as  I  know,  any  more  than  is  actually  beneficial. 

The  direct  galvanisation  of  the  vocal  cords  is  undoubtedly  of  value  in  many  nervo- 
muscular  affections  of  the  larynx.  The  most  efficient  instruments  for  this  purpose 
are  the  laryngeal  electrodes  and  necklet  of  Mackenzie.^  They  are  so  constructed  that 
the  current  does  not  pass  till  the  metal  point  or  sponge  is  in  contact  with  the  vocal 
cords.  The  instrument  is  held  in  the  hand  between  the  thumb  and  second  finger,  and 
when  the  sponge  has  been  placed  in  the  desired  position,  the  operator  with  his  index- 
finger  presses  on  the  key  in  the  handle,  ajid  the  electric  current  passes  through  the 
larynx  to  the  skin  externally.  At  the  same  time  the  patient  wears  a  necklet  com- 
municating with  the  other  wii-e  of  the  battery.  The  galvaniser  may  be  applied 
several  times  at  the  same  sitting,  it  being  kept  in  for  a  few  seconds  each  time,  and 
he  should  be  directed  to  coiint  one,  two,  three,  &c.,  at  the  moment  the  current  is 
made  to  pass.  Dr.  Fauvet  has  so  modified  this  instrument  by  uniting  the  two  poles, 
in  the  same  handle,  that  pressure  on  the  key  permits  the  current  to  pass  between  the 
two  knobs.  This  arrangement  limits  the  cun-ent — a  great  advantage  where  it  is 
desii^ed  to  galvanise  a  single  muscle. 

1  Made  by  Maw.     See  Med.  Times  and  Gaz.  vol.  i.,  1869,  p.  G72. 
;  ^  See  essay  on  Injtjrtes  op  the  Neck. 

^  See  Mackenzie,  Diseases  of  Th7-oat  and  Nose,  toI,  i.  p.  253. 
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Catarrhal  Laryngitis. 


Acute  catarrhal  laryngitis  is  not  a  very  rare  affection.  It  varies  greatly  in 
intensity,  and  consequently  in  the  degree  of  danger  to  whicli  it  gives  rise.  It  may 
occiir  at  almost  any  peiiod  of  life,  but  is  most  frequently  met  with  in  adults  of  ple- 
thoric habits. 

Exposure  to  cold  and  damp,  especially  after  prolonged  exertion  of  the  voice,  or 
when  the  general  powers  are  reduced  by  fatigue,  or  by  disease  such  as  typhoid  fever, 
measles,  small-pox,  diphtheria,  &c.,  especially  when  the  throat  has  been  implicated, 
are  the  most  common  causes.  It  is  common,  too,  after  chronic  laryngitis  following 
S3^philis  or  tuberculosis. 

As  a  rule  the  fauces  are  first  affected,  and  the  inflammation  spreads  with  variable 
rapidity  to  the  larynx.  Sometimes,  however,  the  malady  commences  in  the  larynx 
itself,  and  is  confined  to  it,  or  it  may  implicate  the  trachea. 

The  earliest  symptoms  are  those  of  an  ordinary  '  sore-throat.'  The  patient  com- 
plains of  dryness,  soreness,  and  a  sense  of  constriction  about  the  upper  part  of  the 
throat,  and  occasionally  pain  and  difficulty  in  swallowing.  The  feeling  of  discom- 
fort is  constantly  referred  to  the  pomum  Adami,  or  its  immediate  neighbourhood. 
Respiration  is  rarely  impeded.  The  patient's  voice  becomes  thick  and  husky  ;  and 
occasionally  he  tries  as  it  were  '  to  clear  his  throat '  by  a  dry,  harsh,  or  half  sup- 
pressed cough  ;  often  the  voice  is  altogether  lost. 

In  some  cases  the  symptoms  increase  in  severity  ;  and  the  patient  becomes  rest- 
less and  anxious.  The  face  is  flushed,  the  skin  hot  and  dry,  the  pulse  hard  and  quick. 
Respiration  becomes  more  and  more  seriously  impeded.  Inspiration  is  difficult,  pro- 
tracted, and  painful,  and  is  accompanied  by  a  wheezing,  whistling,  or  harsh  throttling 
sound.  The  chest  is  not  fully  expanded ;  and  there  is  diminution  of  the  respiratory 
murmur.  Expiration  remains  comparatively  easy  ;  for  the  warm,  moist  air  from  the 
lungs  irritates  the  inflamed  and  sensitive  mucous  membrane  much  less  than  the 
colder,  drier  air,  inspired  from  without.  The  dyspnoea  is  constant  in  so  far  as  it  depends 
upon  constriction  of  the  glottis  from  swelling  of  the  mucous  membrane;  but  it 
becomes  greatly  aggravated  at  intervals  in  consequence  of  spasmodic  action  of  the 
muscles.  The  voice,  at  first  husky  and  hoarse,  soon  becomes  low  in  tone,  or  '  cracked  ' 
and  uncertain,  and  finally  is  altogether  lost,  the  patient  speaking  only  in  a  whisper. 
In  some  cases  there  is  but  little  cough.  In  others  the  cough  is  frequent,  and  harsh, 
husky,  or  stridulous  in  character.  Cough  may  be  provoked  either  during  inspiration 
by  the  contact  of  cold  dry  air,  or  during  expii-ation  by  the  presence  of  little  masses  of 
secretion.  The  sputa  in  the  earliest  stages  are  veiy  scanty,  and  consist  of  little  more 
than  saliva  ;  later  they  become  somewhat  more  abundant,  but  ai'e  still  semi-translu- 
cent, though  more  or  less  tenacious  and  viscid,  containing  laryngeal  mucus  as  well  as 
saliva ;  still  later  they  are  opaque  and  greyish,  and  sometimes  are  slightly  streaked 
with  blood.  After  any  of  these  have  been  coughed  up  a  painful  sense  of  rawness 
about  the  part  is  often  experienced.  The  small,  firm,  agglutinated  masses  which  are 
occasionally  coughed  up,  probably  come,  according  to  Krishaber,  from  the  ventricles 
of  Morgagni.  The  difficulty  of  swallowing,  almost  invariably  noticed  as  one  of  the 
earliest  symptoms,  in  these  severe  cases  becomes  more  and  more  pronounced  as  the 
malady  progresses,  '  Difficulty  of  deglutition  for  which  no  adequate  cause  is  visible 
in  the  fauces,'  speedily  followed  by  '  difficulty  of  breathing  for  which  no  adequate 
cause  can  be  discovered  in  the  thorax,'  are,  in  the  words  of  Sir  Thomas  Watson, 
'  among  the  earliest  of  the  symptoms  that  bespeak  danger,  and  ought  to  excite  alarm.'  ^ 

If  the  malady  advances  to  the  next  stage,  and  no  relief  is  afforded,  the  general 
distress  of  the  patient  becomes  intense.  He  labours  and  struggles  for  breath.  His 
anxiety  and  restlessness  are  extreme.  He  cannot  lie  down ;  or,  if  exhausted,  he  tries 
to  do  so,  he  soon  starts  up  involuntarily,  gasping  for  very  life.  His  countenance 
becomes  pale  and  livid,  or  even  ghastly ;  his  eyes  protrude ;  sweat  pours  from  his 
forehead ;  his  skin  is  cold  and  clammy  ;  his  puls3  becomes  weak  and  intermittent ;  ex- 
haustion, drowsiness,  and  perhaps  delirium  supervene ;  and  lastly,  he  dies  suffocated 
^  Lectures  on  the  Principles  and  Practice  of  Medicine,  5th  edit.  1871,  vol.  i.  p.  865, 
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either  almost  suddenly  from  spasm  of  the  larynx,  or  by  a  process  of  comparatively 
slow  asphyxiation.  The  morbid  changes  which  give  rise  to  the  symptoms  thus  de- 
scribed may  be  traced  during  life  by  aid  of  tl)e  laryngoscope,  or  made  out  after  death 
on  post-mortem  examination. 

On  laryngoscopical  insjiection  the  mucous  membiune  of  the  larynx  is  seen  to  be 
of  an  unnatural  scarlet  red  colour,  and  more  or  less, thickened  or  swollen, from  serous 
or  sero-fibrinous  effusion  into  the  areolar  tissue.  Occasionally  superficial  erosions  may 
be  recognised  here  and  there  ;  but  neither  deep  nor  extensive  ulceration  is  observed, 
or  only  exti'emely  rarely.  The  redness  and  swelling,  as  a  rule,  are  especially  manifest 
in  those  parts  in  which  the  mucous  membrane  is  thick,  and  is  supported  by  abundant 
loose  submucous  areolar  tissue.  Thus  the  aryteno-epiglottidean  folds,  the  mucous 
membrane  of  the  vestibule,  the  false  vocal  cords,  and  the  laryngeal  aspect  of  the  epi- 
glottis present  these  appearances  in  the  most  marked  degree  ;  and,  generally  speaking, 
they  are  affected  in  extent  in  the  order  in  which  they  are  named.  The  mucous  mem- 
brane of  the  true  vocal  cords,  on  the  other  hand,  being  comparatively  thin,  and  closely 
connected  with  dense  subjacent  tissues,  is  less  swollen,  and  less  uniformly  reddened. 
Sometimes  it  is  marked  by  i-ed  strise  or  patches.  Sometimes  it  seems  only  to  have 
lost  its  pearly  whiteness,  and  to  have  become  dull,  clouded,  or  pinkish  in  colour,  and 
somewhat  unduly  protuberant.  But,  as  may  readily  be  understood,  in  many  cases 
the  true  vocal  cords  are  almost  or  entirely  concealed  from  view  by  the  swollen  parts 
above.  Still  more  is  this  the  case  vrith  the  parts  of  the  larynx  below  the  glottis  and 
the  trachea,  Avhich,  nevertheless,  not  infrequently  suffer  from  extension  of  the  inflam- 
mation. The  epiglottis  is  usually  seen  to  be  erect,  rigid,  and  swollen.  It  is  conse- 
quently unfitted  to  fulfil  its  natural  valvular  office.  Sometimes  it  may  be  felt  by  the 
fingers  as  a  smooth  rounded,  '  cherry -like  '  intumescence.  Occasionally  it  gives  rise 
to  sensations  similar  to  those  produced  by  the  presence  of  a  foreign  body.  The 
patient  '  feels  as  though  he  had  something  in  his  throat.' 

The  condition  of  the  epiglottis  serves  in  great  measure  to  explain  the  difficulty  in 
swallowing,  and  the  sense  of  suffocation  often  experienced  when  the  attempt  is  made. 
The  dysphagia  is  still  further  accounted  for  by  the  pain  caused  by  the  necessary  move- 
ment of  the  inflamed  and  unduly  sensitive  parts. 

The  swollen  condition  of  the  mucous  membrane  and  consequent  constriction  of 
the  glottis  manifestly  give  rise  to  the  constant  difficulty  of  breathing,  and  this  as  a 
rule  is  much  more  marked  in  children  on  account  of  the  small  area  of  the  opening  of 
the  glottis,  and  also  to  spasm,  which  in  them  is  much  more  easily  induced.  The 
temporary  paroxysms  of  extreme  dyspnoea  are  probably  caused  by  muscular  spasm 
incidentally  or  accidentally  excited. 

Fost-mortem  exami7iation  shows  that  the  swelling  depends  upon  an  injected, 
infiltrated,  and  oedematous  condition  of  the  mucous  membrane  and  submucous  tissue. 
The  redness  of  the  parts  observed  during  life  is  often  partially  or  wholly  lost — inas- 
much as  the  mucous  membrane  shares  in  the  general  pallor  of  death.  Soft,  semi- 
purulent,  or  viscous  exudation  is  usually  found  covering  to  some  extent  the  mem- 
brane. In  some  cases  the  trachea  and  bronchi  are  also  affected ;  and  the  lungs  are 
congested,  or  even  pneumonic. 

The  diagnosis  of  acute  catai'rhal  laryngitis  is  not  difficult.  It  may  be  distin- 
guished from  croup  and  diphtheria  by  the  absence  of  the  false  membranes  and 
fibrinous  exudations  which  characterise  these  maladies ;  and  from  croup  especially 
by  the  difficulty  in  swallowing  and  the  early  alteration  or  extinction  of  the  voice. 
In  croup  swallowing  is  visually  easy  i  the  voice  is  often  but  little  affected ;  the 
breathing  is  '  stridulous,'  and  the  cough  has  a  peculiar  ringing  '  brassy  '  sound.' 

Laiyngitis  may  be  distinguished  from  the  first  efiects  of  a  foreign  body  in  the 
air-passages  by  the  sudden  severity  with  which  in  the  latter  case  the  dyspnoea  comes 
on,  the  periods  of  intermission  which  occur,  and  the  absence  of  premonitory  febrile 
disturbance.  The  difficulty  of  breathing  caused  by  the  presence  of  a  foreign  body  is 
usually  most  marked  during  expiration.     The  reverse  is  the  case  in  laryngitis.^ 

1  See  the  article  on  Ceofp  and  Diphtheria. 

^  See  chapter  on  '  Foreign  Bodies  in  the  Air  Passages,'  essay  Injuries  of  the  Xeob;,  vol.  i. 
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In  cynanche  tonsillaris  respiration  is  often  obstructed.  But  the  cause  of  obstruc- 
tion is  at  once  manifest  on  inspecting  the  fauces.  In  laryngitis,  on  the  other  hand, 
the  amount  of  swelling  in  the  upper  part  of  the  throat,  if  even  any  exists,  is  altogether 
insufficient  to  account  for  the  extreme  difficulty  of  breathing  and  swallowing,  and 
the  alteration  or  extinction  of  the  voice.  It  must  be  borne  in  mind,  however,  that 
laryngitis,  or  at  any  rate  cedema  of  the  larynx,  may  coexist  wuth  inflammation  of  the 
tonsils  and  mucous  membrane  of  the  fauces  and  pharynx. 

In  simple  phalangitis  there  is  little  or  no  dyspnoea ;  but  swallowing  is  painful 
and  difficult,  and  pain  is  felt  when  the  larynx  is  pressed  backwards. 

The  course  of  acute  catarrhal  laryngitis  is  usually  rapid.  Its  duration  depends 
upon  the  intensity  of  the  inflammation,  the  constitution  of  the  patient,  and  the 
nature  and  efficacy  of  the  ti^eatment  adopted.  In  the  worst  cases,  if  unchecked,  it  often 
proves  fatal  on  the  fourth  or  fifth  day,  and  sometimes  much  more  speedily.  The 
celebrated  General  Washington  died  of  this  disease  within  twenty-four  hours.  Sir 
Thomas  Watson  alludes  to  an  instance  in  which  a  fatal  result  ensued  in  twelve  hours.* 

Mr.  Gray  mentions  the  case  of  a  man  who  was  'admitted  into  St.  George's  Hospital 
complaining  merely  of  a  sore  throat.  He  walked  into  the  hospital,  and  seemed  in  such  good 
health  that  he  would  not  have  been  admitted,  but  for  the  circumstance  of  his  having  come 
some  distance  from  the  country.  About  three  hours  after  his  admission,  the  house  surgeon 
was  summoned  in  all  haste  to  see  him,  as  he  was  said  to  be  dying  of  suifocation.  He  went 
immediately,  but  found  the  patient  quite  dead.  Post-mortem  examination  revealed  all  the 
evidences  of  laryngitis,  supervenino:  apparently  upon  inflammation  of  the  pharynx  ;  but  it 
was  especially  remarked,  that  the  chink  of  the  glottis  was  not  much  narrowed  from  cedema. 
In  this  case  there  can  be  no  doubt  that  death  was  produced  by  spasmodic  contraction  of  the 
muscles  of  the  glottis.^ 

In  some  instances,  however,  the  malady  runs  a  less  rapid  course,  and  the  patient 
survives  vmtil  the  eighth  or  ninth  day.  In  others,  and  these  happily  the  majority, 
the  inflammation  subsides  either  spontaneously,  or  as  the  result  of  treatment.  In 
snch  case  the  effects  may  disappear  almost  altogether  Avith  compaiative  rapidity,  or 
the  malady  may  assume  a  chronic  form. 

Treatment. — The  treatment  requisite  depends  upon  the  severity  of  the  malady, 
and  the  stage  it  may  have  reached.  Measures  which  are  urgently  demanded  in  some 
cases  are  in  others  unnecessary,  and  even  dangerous.  And  the  mode  of  treatment 
that  might  be  most  efficacious  at  the  onset  of  the  malady,  if  adopted  too  late,  may 
only  hasten  the  fatal  termination. 

In  the  earlier  stages,  and  in  cases  in  which  the  symptoms  are  comparatively  mild, 
perfect  quiet  in  a  warm  moist  atmosphere,  soothing  inhalations  either  of  simple  or 
medicated  steam  or  spray,  and  the  administration  of  salines,  with  perhaps  antimonials 
and  tincture  of  aconite  or  some  sedative,  according  to  circumstances,  constitute  the 
ti'eatment  requisite  ;  astringent  sprays  of  alum  or  sulphate  of  zinc  (two  to  five  grains 
to  the  ounce)  are  usually  very  beneficial ;  entire  rest  of  the  larynx  is  imperative. 
But  in  all  cases  careful  watching  is  necessary ;  for  dangerous  symptoms  may  super- 
vene at  any  time,  and  even  almost  suddenly. 

In  the-  more  severe  forms  of  the  malady,  similar  but  more  energetic  measures 
must  be  rigorously  enforced.  Soothing  inhalations  may  still  be  advantageously 
employed,  but  their  use  must  be  more  constant.  Antimony  and  tincture  of  aconite 
in  small  but  frequently  repeated  doses  should  be  administered,  especially  in  cases  in 
which  there  is  much  general  inflammatory  fever."*  Free  mercurial isation  combined 
with  opium  or  hyoscyamus  has  been  strongly  advocated,  especially  by  the  German 
surgeons,  but  its  efficacy  appears  doubtful ;  and  much  precious  time  may  be  lost 
before  the  system  can  be  affected. 

Local  blood-letting  by  means  of  leeches  to  the  neck  or  suprasternal  notch,  or 
cupping  to  the  nape  of  the  neck,  may  sometimes  prove  beneficial.    So  also  may  blisters 

1   Op.  cit.  vol.  i.  p.  867.  -  See  first  edition  of  this  work,  vol.  iii.  p.  226. 

^  The  following  formula  may  be  recommended  : — Vin.  antim.  tart.  1)\ij.  to  1T\iii.,  tiuct. 
aconiti  1T\j  tn  iT[ij.,liq.  ammon.  acetat.  5s8. ;  to  be  taken  in  water  or  camphor  julep  every 
quarter  of  an  hour  or  every  half-hour,  until  some  obvious  eflect  on  the  circulation,  &c.  is 
produced,  and  then  to  be  continued  less  frequently. 
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or  milder  counter-irritants ;  but  these  should  not  be  applied  immediately  over  the 
larynx. 

"When  the  mucoxis  membrane  is  so  swollen  as  to  impede  respiration  and 
swallowing  to  a  serious  extent,  scarification  by  means  of  a  sharp-pointed  guarded 
bistoury,  or  some  specially  designed  instrument,  is  often  followed  by  speedy  relief. 

A  somewhat  remarkable  case  illustrating  the  effects  of  this  method  of  treatment  came 
under  Mr.  Durham's  observation  in  December  1866,  '  A  gentleman  residing  in  Essex, 
fancying  he  heard  poachers  in  the  neighbourhood,  got  up  in  the  middle  of  the  night,  went 
out  carelessly  dressed,  and  concealed  himself  for  two  or  three  hours  in  a  ditch.  The  next 
morning  he  was  seized  with  all  the  symptoms  of  intense  laryngitis  ;  and  he  died  suffocated 
within  eighteen  hours.  Three  days  afterwards  the  brother  of  this  gentleman,  depressed  in 
spirits,  and  fatigued  and  almost  exhausted,  was  exposed  for  some  time  to  cold  and  wet.  In 
the  evening  he  was  attacked  by  symptoms  similar  to  those  from  which  his  bi'other  had  suf- 
fered. The  next  morning  1  saw  him  in  consultation  with  his  medical  attendant,  Mr.  Jordison 
of  South  Ockenden.  The  soft  palate,  uvula,  and  pillars  of  the  fauces  were  acutely  inflamed, 
and  very  much  swollen  and  osdematous.  The  epiglottis  and  ai-yteno-epiglottidean  folds  were 
in  a  similar  condition.  The  patient's  suffering  was  extreme  ;  breathing  was  carried  on  with 
great  difficulty  ;  swallowing  was  impossible.  I  at  once  freely  scarified  the  affected  parts  by 
a  number  of  punctures  and  small  incisions,  and  caused  the  patient  to  inhale  the  steam  of  hot 
water.  A  considerable  quantity  of  serous  or  sero-purulent  exudation  with  some  blood  was 
dischai'ged.  In  the  course  of  half  an  hour  the  breathing  was  much  relieved,  and  swallowing 
was  accomplished  without  any  great  difficulty.  The  swelling  of  the  parts  rapidly  subsided, 
and  the  next  day,  when  I  saw  him  again,  the  patient  could  breathe  and  swallow  with  com- 
parative ease — indeed,  almost  naturally — but  he  still  suffered  from  considerable  general 
distress,  and  symptoms  of  pericarditis  were  recognised.  Death  took  place  twelve  hours  after 
my  visit,  or  about  sixty  hours  from  the  commencement  of  the  attack.  Post-mortem  exami- 
nation revealed  the  most  intense  inflammation  of  the  whole  pericardium  I  have  ever  seen. 
But  the  extent  to  which  the  faucial  and  laryngeal  mucous  membranes  had  recovered  their 
natural  condition  and  appearance  was  very  remarkable.' 

Sir  D.  Gribb  (following  Dr.  Horace  Green)  strongly  advocates  the  application  of  a 
soh\tion  of  nitrate  of  silver  (three  or  four  scruples  to  an  ounce  of  wat«r)  in  cases  of 
acute  laryngitis.  The  application  may  be  made  by  means  of  a  full-bellied  camel's- 
hair  brush  on  a  curved  aluminium  wire  stem,  or  by  '  the  laryngeal  fluid  pulveriser.' 
'  The  effect  of  this  proceeding  is  some  considerable  amount  of  burning  heat,  asso- 
ciated with  comparatively  little  spasm,  and  sometimes  dyspnoea,  the  last  two  persist- 
ing for  may  be  a  few  seconds  only.  .  .  .  The  relief  experienced,  and  the  amelioration 
in  the  general  symptoms,  is  observed  in  periods  ranging  from  half  an  hour  to  four 
hours,  and  the  dyspnoea  subsides  very  speedily.' ' 

If,  as  sometimes  happens,  the  malady  advances  in  spite  of  all  such  measures  as 
those  above  suggested,  or  if  the  difficulty  of  breathing  is  too  urgent  to  admit  of  their 
adoption,  tracheotomy  must  be  at  once  performed.  In  no  class  of  cases  probably  is 
the  value  of  tracheotomy  as  a  life-saving  operation  more  obvious  and  more  pro- 
nounced. No  definite  rule  can  be  laid  down  as  to  the  period  at  which  it  may  be 
desirable  to  operate.  The  surgeon  must  decide  in  each  case  when  the  proper  moment 
has  arrived,  and  must  not  hesitate  to  urge  in  the  strongest  terms  the  importance  of 
every  minute.  There  is  far  greater  danger  in  delaying  the  operation  too  long,  than 
in  performing  it  unnecessarily  early.  The  operation  itself,  if  properly  performed,  is 
attended  by  little  or  no  r-isk.^  But  it  affords  immediate  relief  from  the  direst  suffer- 
ing. It  obviates  altogether  the  recurrence  of  those  frightful  paroxysms  of  dyspnoea, 
in  any  one  of  Vv-hich  the  patient  may  die  suffocated.  It  affords  pei-fect  repose  to  the 
suffering  parts,  and  saves  them  froni  the  irritation  of  the  hard-drawn  breath.  It 
thus  allows  opportunity  for  the  subsidence  of  inflammatory  action,  and  the  absorp- 
tion of  effused  material.  It  may  not  cure,  but  if  performed  in  time,  it  certainly 
ensures  a  period  of  safety  and  freedom  fi'om  distress,  during  which  the  cure  may  be 
effected  by  natural  processes.  Further,  in  acute  laryngitis  the  obstiuction  to  respira- 
tion is,  as  a  I'ule,  confined  to  the  larynx  itself,  and  the  parts  below  -are  rai'ely  affected 
to  any  serious  extent ;  the  malady  runs  a  rapid  course,  and  under  favourable  cir- 
cumstances subsides  almost  as  quickly  as  it  arises.     Hence,  not  only  is  immediate 

1   On  Diseases  of  the  Throat  and  Windpipe,  by  G.  D.  Gibb,  M.D.,  2nd  edition,  p.  196. 
-  See  an  essay  by  Mr.   A.   E.   Durham.  'On  Some  of  the  Difficulties  and  Dangers  of 
Tracheotomy,'  in  the  Practitioner,  April  1S69. 
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relief  almost  absolutely  certain,  but  there  is  little  probability  that  the  cannula  need  be 
retained  longer  than  a  few  days  at  the  outside.  While  fully  impressed  with  the 
danger  of  delay,  the  surgeon  must  nevei-theless  bear  in  mind  that  until  the  patient  is 
actually  dead  it  can  never  be  too  late  to  attempt  the  operation.  And  even  if  it 
should  seem  that  the  last  breath  has  just  been  drawn,  the  operation  should  still  be 
completed,  and  persevering  efforts  made  to  restore  life  by  artificial  respiration. 
Success  has  crowned  such  effoits  in  ca^es  in  which  the  general  powers  have  not  been 
too  far  exhausted  by  slow  asphyxiation. 

Chronic  catarrhal  laryngitis  is  sometimes  the  sequel  of  one  or  more  attacks  of 
acute  or  sub-acute  inflammation.  More  often  it  occurs  without  being  referable  to  any 
special  cause. 

Chronic  catarrhal  laryngitis  is  much  more  frequently  met  with  among  adult 
males  than  among  females  or  children.  This  is  due  in  great  measure,  no  doubt,  to 
the  more  constant  exposure  to  vicissitudes  of  weather  to  which  men  are  subject,  as 
well  as  to  the  greater  demands  made  upon  their  respiratory  and  vocal  organs  from 
the  nature  of  their  occupations.  It  often  results  in  cases  in  which  the  acute  symp- 
toms have  not  been  very  severe  ;  or  in  which  they  have  subsided  so  far  as  to  permit 
the  patients  to  resume,  without  immediate  inconvenience,  their  usual  habits  before 
the  actual  structural  lesions  have  been  sufficiently  repaired.  Hence  the  necessity  for 
continued  rest,  watchfulness,  and  judicious  treatment  during  convalescence  from  acute 
catarrhal  laryngitis,  even  though  the  symptoms  may  have  been  comparatively  mild. 
It  need  scarcely  be  remarked  that  when  once  the  chronic  affection  is  established,  and 
so  long  as  it  continues,  the  patient  is  especially  liable  to  a  recurrence  of  acvite  attacks, 
any  one  of  which  may  be  fraught  with  danger. 

The  symptoms  of  chronic  catarrhal  laryngitis  are  : — hoarseness,  want  of  tone,  or 
some  other  unnatural  condition  of  the  voice ;  a  sense  of  effort  during  speaking  (espe- 
cially if  at  all  prolonged),  and  of  fatigue  afterwards  ;  frequent  desire  '  to  clear  the 
throat ; '  and  more  or  less  frequent  cough,  accompanied  by  occasional  bvit  scanty 
expectoration  of  thick,  greyish,  opaque,  or  semi-purulent  mucus.  A  general  sense  of 
discomfort  is  sometimes  experienced,  but  there  is  no  pain  in  the  part ;  nor  is  there 
any  marked  tenderness  on  pressure.  Tranquil  respiration  is,  as  a  rule,  performed 
easily,  and  without  the  characteristic  whistling  or  throttling  sound  emitted  during 
inspiration  in  acute  laryngitis.  Forced  respiration,  however,  is  sometimes  accom- 
panied by  unnatural  sounds,  which  may  be  readily  heard  by  means  of  a  stethoscope 
placed  over  the  larynx  or  trachea.  The  cough  is  no  longer  '  tearing'  and  painftil, 
nor  harsh,  ringing,  and  '  brassy '  as  in  the  acute  stages  ;  though  often  hoarse,  and 
somewhat  sonorovis,  it  is  not  distressing,  and  suffocative  paroxysms  very  rarely  if  ever 
occur.     Deglutition  is  easy  and  painless. 

Thus  it  would  appear  that  there  is  nothing  absolutely  distinctive  in  the  symptoms 
of  chronic  catarrhal  laryngitis ;  for  very  similar  symptoms  are  associated  with  other 
totally  different  conditions  to  be  hereafter  discussed.  Nevertheless,  it  is  very  im- 
portant that  a  correct  diagnosis  should  be  made,  inasmuch  as  the  treatment  requisite, 
as  well  as  the  probable  issue,  may  differ  xerj  materially  from  what  would  be  indi- 
cated in  at  any  rate  some  of  the  other  affections  alluded  to.^ 

On  laryngoscopical  inspection  the  mucous  membrane  of  the  larynx  is  seen  to  be 
thickened  and  unnaturally  red,  and  covered  here  and  there  by  patches  of  greyish  opaque 
mucus.  The  thickening  and  redness  may  be  either  more  or  less  unifonn,  or  irregul  ar 
and  much  more  pronounced  in  some  parts  than  in  others.  In  order  of  frequency 
the  posterior  aspect  of  the  epiglottis,  the  aryteno-epiglottidean  folds,  the  interaiy- 
tenoid  fold,  the  anterior  aspect  of  the  epiglottis,  the  false  vocal  cords,  and  the  true 
vocal  cords,  are  the  parts  usually  affected.  In  general  tei-ms,  the  acute  inflammatory 
attack  is  most  frequently  followed  by  chronic  after-effects  in  those  parts  which  are 
naturally  most  vascular,  and  most  abundantly  supplied  with  glandular  structures. 

^  It  is  also  necessary  to  bear  in  mind  that  in  some  cases   the  inflammation  seems  almost 
!     entirely  confined  to  the  region  below  the  vocal  cords.     This  sub-glottic  variety  is  attended 
with  danger,  and  is  muck  more  difficult  to  treat  successfully. 


672  DISEASES   OF   THE   LARYNX. 

Ulcers  are  very  rarely  seen,  but  sometimes  small  superficial  cicatrix-like  patches  may 
be  observed ;  and  occasionally  even  a  dilated  blood-vessel  or  two  may  be  noticed 
ramifying  in  the  mucous  membrane. 

The  alteration  of  the  voice  does  not  bear  any  definite  relation  to  the  extent  to 
which  the  true  vocal  cords  are  affected.  There  may  be  considerable  hoarseness,  or 
partial  or  even  complete  loss  of  voice,  in  cases  in  which  the  vocal  cords  themselves 
are  found  on  examination  to  be  almost  or  altogether  healthy  in  appearance.  In  such 
cases  the  explanation  may  be  due  either  to  the  swollen  condition  of  the  neighbouring 
parts,  which  may  mechanically  prevent  the  due  approximation  and  tension  of  the  true 
vocal  cords,  or  may  deaden  or  modify  the  sound  produced  by  their  vibration ;  or  it 
may  be  that  the  surrounding  infiltration,  or  some  other  effect  of  the  inflammatory 
process,  may  hamper  or  otherwise  interfere  with  the  necessaiy  action  of  the  muscles. 
"Whatever  may  be  the  explanation  in  any  particular  case,  laryngoscopy  has  amply 
proved  (contrary  to  what  was  formerly  supposed)  that  the  voice  may  be  more  or  less 
obviously  altered  in  character,  or  impaired  in  power,  although  the  true  vocal  cords 
retain  their  integrity  and  healthy  appearance.  The  converse  is  also  true.  The 
vocal  cords  may  be  visibly  affected  to  some  extent  in  various  different  ways,  as  here- 
after indicated,  without  any  very  serious  detriment  to  the  speaking,  if  not  to  the 
singing  voice. 

The  course  and  duration  of  chronic  catarrhal  laryngitis  vary  greatly  in  different 
cases.  Sometimes  it  subsides  spontaneously  in  the  course  of  two  or  three  weeks  or 
more.  Sometimes,  especially  if  neglected,  it  remains  obstinately  persistent ;  and 
more  or  less  permanent  thickening  or  hypertrophy  (so  called)  of  the  mucous  mem- 
brane results.  As  a  general  rule,  however,  it  is  amenable  to  treatment.  In  some 
cases  of  long  standing  warty  growths  become  developed.  In  others  tracheal, 
bronchial,  or  pulmonary  complications  arise.  In  all  cases  there  is  great  liability  to 
fresh  attacks  of  acute  or  sub-acute  inflammation. 

Treatment. — The  treatment  most  likely  to  prove  successful  in  simple  catarrhal 
laryngitis,  which  has  become  chronic  in  character,  depends  somewhat  upon  the  stage 
the  malady  may  have  reached,  and  the  severity  of  the  symptoms.  It  rarely  happens, 
however,  that  any  other  than  local  measures  are  requisite,  or  indeed  beneficial, 
except  in  so  far  as  they  may  tend  to  the  improvement  of  the  general  health  and 
strength.  But  in  all  cases  it  is  desirable,  and  in  some  absolutely  necessary,  to  insist 
upon  the  importance  of  affordiiig  to  the  suffering  parts  as  much  rest  and  as  little 
excitement  and  irritation  as  may  be  practicable.  All  unnecessary  exertions  of  the 
vocal  and  respiratory  organs  must  for  a  time  be  avoided.  In  the  subglottic  forms  of 
disease  tracheotomy  may  be  necessary,  but  hypertrophy  should,  if  possible,  be  pre- 
vented, by  the  passage  of  the  hollow  vulcanite  tubes  devised  by  Schi'oetter  of  Vienna. 
In  some  cases  scarification  is  found  to  be  of  great  value. 

In  the  earlier  stages  of  the  simple  form,  the  warm  soothing  vapour  inhalations, 
so  beneficial  during  the  period  of  acute  inflammation,  must  be  replaced  by  more  or 
less  frequently  repeated  applications  of  astringent  solutions,  either  in  the  form  of 
spray  or  by  the  brush.  In  a  large  proportion  of  cases  the  inhalation  of  the  spray  of 
weak  solutions  of  alum,  tannic  acid,  or  perchloride  of  iron  several  times  a  day — or 
even  of  common  salt,  chloride  of  ammonium,  or  chlorate  of  potash — is  all  that  is 
necessary.  Sometimes,  however — and  indeed  I  believe  in  all  cases  according  to  some 
authorities — it  is  better  to  resort  at  once  to  the  application  of  a  strong  solution  of 
nitrate  of  silver  (5j.  to  ^j.  of  water)  by  means  of  the  brush,  or  sponge  probang. 
Mackenzie  recommends  a  solution  of  chloride  of  zinc  (30  gr.  to  the  ounce),  and  in 
long-standing  cases  with  diminished  secretion,  half  a  drachm  to  a  drachm  of  pure 
white  carbolic  acid  to  an  ounce  of  glycerine. 

In  the  moi-e  advanced  stages,  when  the  affection  has  become  decidedly  chronic  in 
character,  and  all  reasonable  hope  of  spontaneous  subsidence,  or  of  improvement 
under  milder  treatment,  has  passed  away,  the  efiiciency  of  the  application  of  the 
nitrate  of  silver  solution  is  most  marked.  The  whole  surface  of  the  interior  of  the 
larynx  may  be  wiped  round  with  the  brush  ;  or  by  aid  of  the  laryngoscope  the  apj)li- 
eation  may  be  limited  to  those  parts  only  which  are  especially  affected.    If  the  sponge 
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is  used,  as  originally  recommended  by  Dr.  Horace  Green,  precision  of  application  is 
of  course  impossible ;  but  the  spasmodic  contraction  excited  may  serve  to  squeeze 
from  the  sponge  a  considerable  quantity  of  the  solution,  which  may  become  diffused 
over  the  whole  surface.  But,  as  before  stated,  the  brush  is  far  preferable  to  the 
sponge.  The  application  is  easily  made  in  accordance  with  the  directions  already 
given. 

The  spasmodic  distress,  sometimes  though  not  always  produced,  very  speedily 
subsides.  It  is  well,  however,  to  direct  the  patient  to  hold  his  breath  immediately 
after  the  application  for  a  few  seconds.  The  good  effects  are  almost  immediately 
perceptible,  but  are  by  no  means  transient.  In  some  cases  the  application  seems  to 
act  almost  like  a  charm  ;  and  the  voice,  which  before  was  painfully  hoarse,  is  ren- 
dered at  once  comparatively  natural  in  tone.  The  application  should  be  repeated 
once  daily,  on  alternate  days,  or  less  often,  according  to  circumstances,  until  the  cure 
is  complete.  At  intervals  between  the  applications  frequent  inhalations  of  the  spray 
of  solutions  of  common  salt,  chloride  of  ammonium,  or  alum  may  be  recommended. 
Small  blisters  may  sometimes  be  advantageously  applied  over  the  larynx  ;  or  counter- 
irritation  may  be  kept  up  by  means  of  the  strong  tincture  of  iodine,  or  the  iodine 
liniment. 

In  cases  of  very  long  standing,  and  especially  in  those  in  which  the  tracheal  and 
bronchial  mucous  membranes  are  also  affected  by  chronic  catarrhal  inflammation, 
inhalations  of  balsamic  and  terebinthinate  vapours  often  prove  very  beneficial. 
Turpentine,  tar,  the  balsams  of  Tolu,  Peru,  and  Canada,  or  their  alcoholic  solutions, 
gum  benzoin  or  benzoic  acid,  and  other  similar  substances,  may  be  mixed  (singly  or  in 
combination)  with  hot  water  in  an  appropriate  vessel,  and  the  vapour  may  be  inhaled 
from  time  to  time.  Dr.  Symonds  recommends  that  substances  of  this  kind  should  be 
mixed  with  sether  or  pyro-acetic  spirit  in  a  wide-mouthed  bottle  from  which  the  inhala- 
tion may  be  made.'  Another  method  consists  in  keeping  the  atmosphere  of  the  room 
in  which  the  patient  maybe  constantly  impregnated  with  the  remedial  vapours,  either 
by  heating  portions  of  the  balsamic  substances  over  a  spirit-lamp,  or  by  putting 
them  upon  hot  coals.  This  method  is  especially  recommended  by  Trousseau  and 
Pidoux,  who  state  that  by  its  persevering  adoption  cases  of  chronic  laiyngitis  have 
been  cured  which  had  not  been  benefited  by  interrupted  inhalations.^  The  same 
authors  also  refer  to  the  good  effects  sometimes  produced  by  the  empyreumatic  oil  of 
burning  paper  (' I'huile  de  papier '),  and  recommend  the  inhalation  of  the  smoke  of 
cigarettes  of  paper,  either  plain  or  imbued  with  some  arsenical  or  other  medicinal 
solution.^ 

Tar  water  may  be  inhaled  in  the  form  of  spray ;  so  also  may  weak  solutions  of 
chloride  of  zinc,  nitrate  of  silver,  (fee.  But  these  saline  solutions  appear  to  be  less 
efiicacious  in  cases  of  the  class  now  under  discussion  than  in  those  which  are  more 
recent,  and  in  which  the  morbid  condition  of  the  mucous  membi'ane  is  less  extensive, 
and  less  confirmed  in  character. 

Internal  remedies  sometimes  prove  useful,  especially  such  as  are  indicated  in 
catarrhal  affections  of  the  respiratory  mucous  membranes  generally,  as,  for  example, 
decoction  of  senega  with  ammonia,  the  various  balsams,  chloride  of  ammonium  with 
tonics,  (fee. 

Men  who  are  subject  to  catari'hal  and  other  chronic  affections  of  the  larynx 
shoidd  wear  their  beards  ;  and  women  should  be  advised  to  take  due  precaution  for 
the  protection  of  their  necks,  especially  when  they  are  exposed  to  cold  or  vicissitudes 
of  temperature. 

^  The  following'  formulfe  are  giveu  :— ^Ether  5].,  benzoic  acid  5i^'-,  Peruvian  balsam  ^ij. ; 
mix.  2.  Pyro-acetic  spirit  588.,  fether  5SS.,  benzoic  acid  5iv.,  balsam  of  Peru  5ij. ;  'mix. 
3.  xEther^ss.,  spirits  of  tm-pentine  5.SS.,  benzoic  acid  5iv., balsam  of  Tolu  3ij.  ;  mix.  4.  yEther 
5vi.,  pyro-acetic  acid  5ij. ;  mix.  The  warmth  of  the  hand  is  sufficient  for  volatilising  these 
mixtures. — 'Therapeutical  Memoranda,'  by  J.  A.  Symonds,  lil.I).,  British  MetliealJournal, 
May  1868,  p.  448. 

-  Trnite  de  Therapeutiquc.  par  Trousseau  et  Pidoux.     Vol.  ii.  p.  840.     Paris,  1869. 
Ibid.  vol.  i.  p.  172. 
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Chronic  Glandular  Laryngitis.     Follicular  Disease  of  the  Larynx. 
Dysphonia  Clebicorum. 

Chronic  glandular  laryngitis  is  a  comparatively  common  affection.^  It  is  most 
frequently,  but  by  no  means  solely,  met  with  among  those  who  are  subject  from  time 
to  time  to  continuous  exertion  of  the  voice,  as  clergymen,  barristers,  singers,  and 
others.  It  essentially  consists  in  more  or  less  general  enlargement  and  hypertrophy 
of  the  glandules  and  follicles  of  the  laryngeal  mucous  membrane,  the  result  of  an 
inflammatory  condition  which  usually  commences  very  insidiously,  and  always  pro- 
gresses very  slowly.  It  is  often,  but  not  invariably,  associated  with  a  similar  affec- 
tion of  the  faucial,  naso-pharyngeal,  and  pharyngeal  mucous  membranes. 

The  most  frequent  cause  probably  is,  as  already  indicated,  continuous  exertion  of 
the  voice.  It  is  obvious  that  in  prolonged  speaking,  reading,  or  singing,  the 
demands  made  upon  the  vocal  organs  are  not  only  greater  than  during  ordinary  con- 
A^ersation,  but  also  in  some  degree  different.  In  ordinary  conversation  the  parts  are 
subject  to  no  great  strain  ;  and  more  or  less  frequent  intervals  of  i-est  are  afforded, 
during  which  the  mucous  membrane  can  recover  its  normal  condition.  But  in  the 
continuous  and  strong  exertion  of  the  voice  constantly  made  by  public  speakers 
and  singers,  the  mucous  membrane  is  specially  liable  to  become  irritated  by  the 
forcible  contact,  and  rapid  passage  over  it,  of  cold  dry  air  drawn  in  at  each  inspira- 
tion through  the  mouth,  and  not  warmed  and  moistened  by  passing  through  the  nasal 
foss8e.  To  allay  the  irritation  and  mitigate  the  dryness  thus  prodxiced,  the  mucous 
follicles  are  stimulated  to  increased  activity,  and  for  a  time  fire  able  to  secrete  a 
sufficient  quantity  of  mucus  for  the  lubrication  of  the  surface.  Ultimately  they  are 
liable  to  become  inflamed  and  hypertrophied.  Further,  it  is  worthy  of  note  that 
the  mucous  membrane  covering  the  arytenoid  cartilages,  and  immediately  adjoining 
paits,  is  more  rich  in  glandular  structui'es  than  any  other  poi-tion  of  the  laryngeal 
mucous  membrane.  Now  this  part  is  constantly  subject  to  a  very  great  extent  of 
motion,  and  also,  perhaps,  to  considerable  strain,  during  forced  vocalisation.  And 
thus  its  glands  are  specially  liable  to  be  stimulated  to  increased  activity ;  and  the 
morbid  condition  under  discussion  may  eventuate. 

It  is  important  to  bear  in  mind,  however,  that  chronic  glandular  laryngitis  may, 
and  indeed  often  does,  occur  in  persons  who  have  not  been  subject  to  any  such  con- 
tinuous vocal  exertions  as  those  above  referred  to.  In  such  cases  exposure  to  cold 
and  fog  (especially  if  there  is  any  obstruction  of  the  nose),  and  the  constant  inspir- 
ation of  air  charged  with  iri'itating  fumes  or  particles,  appear  to  be  the  most  fre- 
quent causes.  Gibb  states  that  he  has  seen  this  malady  '  in  a  very  exaggerated  form 
in  photographei'S,  and  in  persons  much  exposed  to  the  fumes  of  aci'id  chemicals  in 
confined  chambers,  and  its  obstinacy  in  them  is  something  quite  remarkable.'  -  It 
is  possible  also  that  some  constitvitional  tendency  may  favour  the  development  of  the 
malady.  Indeed,  Trousseau,  Cliomel,  De  Mussy,  and  others  attribute  its  origin  to 
the  'herpetic  diathesis.' 

The  symj}foms  are  : — ^alteration  of  tlie  voice,  and  sense  of  effort  in  sustaining  it — 
these  are  by  far  the  most  prominent  and  constant  symptoms ;  more  or  less  discom- 
fort about  the  larynx,  never  amounting  to  pain,  but  occasionally  troublesome ;  dry- 
ness, and  sometimes  a  sense  of  heat  about  the  throat ;  and  constant  desire  to  clear 
the  throat  by  '  hemming  '  and  '  hawking.'  Thei-e  is  little  or  no  regular  cough  ;  and 
the  expectoration  which  sometimes  occurs  is  slight,  scanty,  and  mixed  with  saliva. 
There  is  neither  difficulty  in  swallowing,  nor  tenderness  upon  pressure  over  the 
larynx.  There  are  no  definite  constitutional  symptoms  :  but  the  geneial  health  and 
spirits  of  the  patient  are  often  observed  to  be  more  or  less  depressed. 

''  This  affection  appears  to  liave  been  accurately  and  fully  desci-ibed  by  Dr.  Horace  Green 
of  New  York,  to  whom  also  is  due  the  credit  of  having  especially  taught  and  insisted  upon  the 
proper  method  of  treating  this  and  other  affections  of  the  larynx  by  the  topical  application  of 
solutions  of  nitrate  of  silver,  &c.  See  A  TreatAse  on  Diseases  of  f lie  Air-Passages,  by  Horace 
G reen ,  M.B.     Xew  York,  1 846. 

-   On  Diseases  of  the  Throat,  op.  cit,  p.  2. 


CHRONIC   GLANDULAR   LARYNGITIS.  675 

The  alteration  in  the  voice  depends  upon  the  swollen  condition  of  the  arytenoid 
mucous  membrane,  which  prevents  the  free  movement  of  the  cartilages,  and  thereby 
the  necessary  approximation  of  the  vocal  cords.  The  character  of  the  voice  varies 
somewhat.  In  the  earlier  stages  it  is  simply  wanting  in  clearness  and  tone  and 
general  reliability.  In  the  later  stages  it  beconi©s  disagreeably  harsh,  husky,  and 
hoarse.  Sometimes  it  fails  altogether,  and  the  patient  speaks  in  a  husky  Avhisper. 
As  a  general  rule,  the  alteration  in  the  voice  is  most  pronounced  in  the  early  morn- 
ing, before  the  vocal  oi'gans  have  been  at  all  exercised,  and  again  in  the  evening,  or 
after  any  considei'able  exertion  of  the  voice,  when  the  parts  have  become  fatigued. 
Sometimes  the  patient  will  feel  that  he  is  able  to  carry  on  ordinary  conversation  witji 
ease  ;  but  directly  he  begins  to  read  or  speak  continuously  in  a  loud  voice,  he  finds 
it  impossible  to  proceed ;  or  he  only  does  so  with  great  difficulty,  sense  of  effort,  and 
subsequent  fatigue. 

On  inspection,  the  mucous  membrane  of  the  fauces  and  back  of  the  throat  is 
usually  seen  to  present  a  more  or  less  raw  and  irregularly  granulated  appearance  ; 
and  the  enlarged  glandules,  each  (it  may  be)  surrounded  by  a  little  halo  of  undue 
redness,  may  be  recognised  studding  the  surface.  Laryngoscopical  examination  shows 
that  the  mucous  membrane  of  the  larynx  is  similarly  affected;  and  in  some  cases,  as 
already  indicated,  the  malady  is  confined  to  the  larynx.  The  parts  most  freqxiently 
and  most  obviously  affected  are,  as  might  be  expected,  those  in  which  the  glandules 
are  most  abundant.  These  parts  are  the  mucous  membi-ane  covering  the  arytenoid 
cartilages,  the  inter- arytenoid  folds,  the  base  of  the  epiglottis,  and  the  ventricles  and 
sacculi  of  the  larynx.  In  cases  of  long  standing,  points  of  ulceration  may  sometimes 
be  observed,  especially  about  the  base  of  the  epiglottis.  In  others,  the  glandules 
appear  to  be  not  simply  enlarged,  but  distended  with  opaque  yellowish  material. 

The  mucous  membrane  covering  the  vocal  cords  is  veiy  thin,  and  contains  very 
few  if  any  glandules.  It  is  very  rarely,  therefore,  observed  to  be  affected  in  this 
malady.  It  occasionally  presents,  however,  isolated  granulations  which  might 
possibly  be  mistaken  for  enlarged  glandules.  Such  a  condition  is  described  by  Turck 
under  the  name  of  Chorditis  ttiherosa? 

The  course  of  chronic  glandular  laryngitis  is  very  tedious,  and  its  duration  very 
long,  often  extending  over  months  or  even  years.  It  is  not  readily  amenable  to 
treatment ;  but  by  perseverance  much  good  may  generally  be  effected.  Certain 
forms  of  new  growth  occasionally  met  with  in  the  larynx  may  not  improbably  owe 
their  origin  to  the  localisation  of  this  or  some  allied  affection  of  the  mucous  glandules. 

Treatment. — The  method  of  treatment,  which  experience  has  shown  to  be  the 
most  effectual,  consists  in  the  application  by  the  brush  of  solutions  of  nitrate  of 
silver,  or  perchloride  of  iron,  at  intervals  varied  in  frequency  according  to  circum- 
stances. The  nitrate  of  silver,  I  believe,  is,  as  a  rule,  the  best  apjjlication.  Sulphate 
of  zinc,  sulphate  of  copper,  and  tincture  of  iodine  ^  have  also  been  I'ecommended,  and 
indeed  it  may  be  stated  that  it  is  often  well  to  vary  the  application.  That  which 
answers  perfectly  in  one  case,  or  at  one  period,  proves  less  efficacious  in  others,  or  at 
other  periods,  and  under  changed  conditions  in  the  course  of  the  same  case.  Any 
points  of  ulceration  that  may  be  seen  should  be  touched  by  means  of  the  probe  with 
solid  nitrate  of  silver.  Between  such  applications  spray  should  be  inhaled  at  frequent 
intervals  during  the  day.  The  best  solutions  for  the  purpose  are  those  of  common 
salt,  chloride  of  ammonium,  iodide  of  potassium,  and  in  some  cases  alum,  or  weak 
solutions  of  perchloride  of  iron.  Certain  mineral  waters,  especially  such  as  contain 
the  sulphides  of  sodium  or  calcium,  have  also  been  strongly  recommended,  as  well  as 
artificial  solutions  of  sulphurous  acid. 

A  method  of  treatment,  which  appears  to  be  especially  useful  in  this  form  of 
laryngeal  disease,  consists  in  slowly  sucking  medicated  lozenges.  The  precise  and 
careful  observations  of  Fournie  ^  prove  (contrary,  perhaps,  to  what  might  be  expected) 
that  certain  portions  of  liquid  swallowed,  especially  if  swallowed  slowly,  or  allowed 

^  See  op.  cit.  p.  164. 

^  Iodine,  1  part ;  iodide  of  potassium,  3  parts ;  distilled  water,  18  parts.     (Krishaber.) 
■^  Elude  pratique  sur  le  Larifnyoscope  et  sur  Vapplicativn  des  remedes  topiipies  dans  les  votes 
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almost  insensibly  to  find  their  way  down  the  pharynx,  may  become  applied  to  the 
Tipper  part  of  the  larynx,  and  even  diffuse  themselves  to  some  extent  over  its  internal 
surface.  The  lozenges  that  appear  to  prove  most  useful  are  those  containing 
chloride  of  ammoninm,  with  or  without  cayenne,  and  the  'red-gum  lozenges'  made 
by  Messrs.  Squire. 

In  this,  as  in  other  chronic  la,ryngeal  affections,  the  beard  should  be  worn  ;  and 
all  due  general  precautions  should  be  taken  :  for,  as  need  scarcely  be  stated,  an  attack 
of  ordinary  catarrhal  laryngitis  may  be  readily  excited. 

Tonics  and  other  constitutional  remedies,  varied  according  to  circumstances,  often 
prove  very  beneficial.  It  is  especially  necessaiy  to  reassure  the  mind  of  the  patient ; 
foi'  he  is  but  too  often  depressed  in  spirits,  and  apt  to  think  his  malady  far  more 
serious  than  it  really  is. 

Phthisical  Laryngitis.     Tuberculous  Laryngitis.     Throat  Consumption. 

The  larynx  is  found  to  be  more  or  less  seriously  affected  in  a  very  large  pro- 
portion of  cases  of  tubercular  phthisis.'  In  some  rare  cases,  the  earliest  recognisable 
indications  of  the  commencement  of  the  malady  appear  in  the  larynx.  It  is  usually, 
however,  a  secondary  manifestation,  is  rarely  developed  before  puberty,  being  common 
in  adults  between  the  ages  of  twenty  and  thirty,  affecting  men  more  than  women. 
In  many  cases,  when  the  malady  is  fully  established,  the  laryngeal  symptoms  are  the 
chief  if  not  the  only  sovirce  of  the  distress  from  which  the  patient  suffers.  In  others, 
again,  the  condition  of  the  larynx  gives  rise  to  effects  which  may  to  a  considei'able 
extent  mask  or  simulate  the  physical  signs  and  symptoms  of  incipient,  and  even  of 
advanced,  pulmonary  disease;  and  thus  the  diagnosis  maybe  rendered  very  diflSicult.^ 
Hence  the  importance  of  making  careful  laryngoscopical  examinations  in  all  cases  of 
suspected  phthisis,  and  especially  in  such  as  present  indications  of  laryngeal  mischief.-^ 
There  can  be  no  doubt,  I  think,  that  most  of  the  so-called  '  cures  of  consumption  ' 
said  to  have  been  effected  by  local  applications  and  inhalations  (in  so  far  as  the 
accounts  given  may  be  considered  reliable)  have  occurred  in  cases  in  which  the  larynx 
has  been  principally,  if  not  solely,  affected. 

In  the  very  earliest  stages,  the  symptoms  of  phthisical  laiyngitis  are  simply 
weakness,  uncertainty,  slight  huskiness,  and  occasional  failure  of  the  voice,  together 
with  a  more  or  less  constant  desire  to  clear  the  throat  of  the  thick  whitish  mucus 
Avhich  acciTmulates  from  time  to  time.  On  laryngoscopiGal  examination,  the  mucous 
membrane  is  seen  to  present  a  peculiar  dotted  granular  appearance,  which  is  usually 
first,  and  as  a  rule  most  conspicuously,  manifest  on  the  posterior  aspect  of  the  epi- 
glottis. This  aj^pearance  is  probably  associated  with  the  earliest  deposit  of  tubercular 
material  taking  place  in  minute  quantities  at  many  distinct  points.  Somewhat  la,ter, 
the  mucous  membrane  covering  the  arytenoid  cartilages,  and  the  aryteno-epiglot- 
tidean  and  interarytenoidean  folds  are  affected,  and  sometimes  present  granulation- 
like elevations.  At  the  same  time,  more  or  less  thickening  of  the  mucous  membrane 
may  be  observed,  and  ihis  is  most  commonly  at  first  confined  to  the  outex-  surfaces 
of  the  arytenoid  cartilages,  which  appear  as  tumid  pyriform  swellings.  The  thicken- 
ing is  an  important  and  almost  characteristic  feature.     It  is  to  some  extent  due  to 

respiratoires.  Par  le  docteur  Edouard  Founije.  Paris,  1863.  Also  L' Union  vicdieale, 
5  fev.  1863,  p.  248. 

^  Louis  states  that  he  found  ulceration  of  the  larynx  in  63  out  of  193  cases  of  phthisis 
which  lie  examined.  Researches  on  Phthisis.  Bj'  P.  C  A.  Louis,  M.D.  Sydenham  Soc, 
Trans.  Lond  1844.  According  to  the  records  of  post-mortem  examinations  made  at  Guy's 
Hospital  during  six  years,  it  appears  that  the  larynx  was  affected  in  47  out  of  145  cases.  The 
epiglottis  is  considered  as  part  of  the  larynx  ;  some  cases,  therefore,  are  included  in  these 
numbers  in  which  the  epiglottis  only  was  affected. 

^  Cases  occur  from  time  to  time  in  which  affections  of  the  larynx  and  trachea  so  closely 
simulate  pulmonary  disease  that  the  patients  are  falsely  supposed  to  be  in  a  state  of  hopeless 
consumption.'  On  this  subject  see  especially  Dr.  Scott  Alison  On  Morbid  Conditions  of  the 
Throat  in  their  Relation  to  Pidmonnrji  Consumption,  p.  10  et  seq.     London,  186S. 

^  See  the  excellent  remarks  of  Pr.  Marcet  mi  tlie  value  of  the  laryngoscope  in  the  dia- 
gnosis of  phthisis,  in  his  Work  On  Diseases  of  the  Laripnc,  op.  cit.  p.  80  et  seq. 
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increased  deposit  of  tubercular  material  as  well  as  to  inflammatory  infiltration.     The 
false  and  true  vocal  cords,  as  a  rule,  become  implicated  only  at  a  still  later  period, 

and  usually  on  one  side  first.    The  false  vocal  cords  partake      pjg    251. Laryngeal 

of  the  general  thickening,  and  often  hide  the   true  vocal         Phthisis,  showing  py- 
cords;  and  these  latter  lose  their  clearness  and  brilliancy.  riformswellingof  the 

In  many  cases,  the  first  evidence  of  the  disease  is  a  peculiar         ary-epigiottic      lolds. 
pallor  of  the  mucous  membrane,  not  only  of   the  larynx,  ^/ 

but  also  of  the  mouth,  palate,  and  pharynx,  due  to  im- 
paired nutrition.  As  the  malady  advances,  ulceration 
occurs  in  one  part  or  other,  and  usually  first  on  the  poste- 
rior aspect  and  lower  part  of  the  epiglottis.  At  or  about 
this  period,  the  voice  becomes  hoarse ;  breathing  is  carried 
on  with  a  sense  of  eflbrt,  and  sometimes  with  difficulty 
and  pain  ;  the  cough  (before  i-are,  and  indeed  often  little 
more  than  a  more  or  less  frequent  '  hemming ')  becomes  constant,  and  some- 
times painful ;  the  expectoi'ation  is  increased  in  quantity,  and  somewhat  changed 
in  character,  becoming  yellowish  and  occasionally  slightly  streaked  with  blood  , 
and  sometimes,  according  to  the  position  of  the  ulceration,  there  is  pain  in 
swallowing.  So  long  as  the  ulceration  is  confined  to  the  posterior  surface  of  the 
epiglottis,  swallowing  is  easy ;  but  when  the  edges,  upper  border,  and  anterior 
surface  of  the  epiglottis,  and  especially  the  glosso-epiglottidean  folds,  are  implicated, 
swallowing  becomes  painful.  The  ulcerative  process,  after  it  has  once  commenced, 
goes  on — slowly,  it  may  be,  but  surely  nevertheless.  It  extends  gradually,  not  only 
superficially,  but  also  in  depth.  Fresh  centres  of  ulceration  often  appear  ;  and  bye- 
and-bye  the  deeper  structures,  areolar  tissue,  cartilages,  &c.,  become  involved,  and 
in  turn  destroyed.  Inflammatory  swelling  and  oedema  of  the  surrounding  parts 
supervene.  When  the  perichondrium  is  attacked,  the  subjacent  cai'tilage  may  either 
share  in.  the  ulceration  and  become  gradually  eaten  away,  as  frequently  happens  to  a 
greater  or  less  extent  with  the  epiglottis ;  or  it  may  become  partially  or  wholly 
necrotic,  and  may  give  rise  to  the  formation  of  an  abscess,  in  the  midst  of  which  the 
necrosed  portions  may  remain  for  a  longer  or  shorter  period.  The  arytenoid 
cartilages  appear  to  be  most  frequently  and  earliest  liable  to  become  necrotic  ;  next 
the  cricoid  cartilage.  The  thyroid  is  comparatively  rarely  affected  in  this  way.  It 
would  seem  that  befoi'e  becoming  neci'osed  the  cartilage  generally  undergoes  a  process 
of  calcification.  (Joncomitantly  with  these  morbid  changes,  the  expectoration 
becomes  abundant  and  purulent ;  the  voice  is  lost ;  breathing  becomes  more  con- 
stantly difficult  and  painful ;  and  from  time  to  time  the  most  distressing  paroxysms 
of  spasmodic  dyspnoea  may  come  on.  Under  such  circumstances,  laryngoscopical 
examination  is  often  very  difficult,  not  only  on  account  of  the  general  state  of  the 
patient,  and  the  hypei-aesthetic  condition  of  the  pharynx  commonly  existing  in  such 
cases,  but  also  on  account  of  the  malposition,  deformity,  and  swelling  of  the  epiglottis 
resulting  from  the  disease,  and  the  abundant  mucopurulent  secretion  by  which  the 
view  is  often  completely  obscured.  When,  however,  a  view  is  obtained,  some  idea 
may  be  formed  as  to  the  character  and  extent  of  the  ulceration  and  destruction  of 
parts  that  may  have  taken  place.  And  it  will  usually  be  observed  that  the  epiglottis 
and  the  posterior  and  upper  parts  of  the  larynx  have  suffered  to  the  gi-eatest  extent  ; 
and  that  the  ulcers  are  surrounded  by  more  or  less  considerable  thickening  of  the 
surrounding  parts.  Sometimes  even  projecting  points  of  necrosed  cartilage  may 
be  seen  exposed,  or  bathed  in  pus.  Post-mortem  examination  (the  opportunity  for 
which,  as  a  rule,  speedily  occurs)  confirms  the  correctness  of  such  observations,  as 
well  as  the  inferences  drawn  from  them. 

In  some  cases  the  ulcerative  process  does  not  commence  so  early,  nor  extend  so 
deeply,  as  thus  stated  ]  and  it  may  even  happen  that  healing  may  take  place.  In 
certain  exceptional  cases  under  favourable  circumstances  the  process  of  healing  may 
be  watched  from  time  to  time  by  aid  of  the  laryngoscope,  as  I  know  from  my  own 
observation,  as  well  as  from  the  statements  of  others.  And  further,  it  is  by  no 
means   very  unusual  to  find   on   post-mortem  examination  the  cicatrices   of  healed 
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ulcers  in  the  larynges  of  those  who  have  died  of  phthisis.  In  other  cases  thickening 
followed  by  softening,  and  it  may  be  by  subsequent  absoi^ption,  without  definite 
ulceration,  may  be  observed  to  take  place  in  localised  patches.  Dviring  this  process 
there  is  abundant  expectoration  of  thick  whitish  mucus.  In  all  such  cases  the 
symptoms  are  proportionately  less  severe  and  the  progress  of  the  malady  is  much 
slower  than  in  cases  of  the  class  first  described.  Post-mortem  examination  not 
unfrequently  shows  more  or  less  pronounced  affection  of  the  larynx  in  cases  in  which 
during  life  there  have  been  scarcely  any  laryngeal  symptoms  beyond  slight  hoarse- 
ness, or  some  other  alteration  of  the  voice. 

The  course  and  duration  of  phthisical  laryngitis  vary  greatly,  not  only  with  the 
special  character  and  type  of  the  local  affection,  but  also  still  more  notably  with  the 
degree  of  development  and  severity  attained  by  the  pulmonary  disease,  and  the 
general  morbid  condition  at  the  period  at  which  the  larynx  first  begins  to  suffer. 
Thus,  in  the  first  place,  as  already  stated,  the  disease  may  in  certain  rare  cases  begin 
in  the  larynx,  and  there  may  be  no  indications  whatever  of  the  presence  of  tubercle 
in  any  other  part.  In  the  second  place,  the  larynx  may  appear  to  become  affected 
almost  simultaneously  with  the  lungs,  and  the  disease  in  the  two  parts  may  go  on 
almost  pari  2iasstc.  lo.  the  third  place,  the  affection  of  the  larynx  may  be  consecutive 
to  advanced  disease  and  disorganisation  of  the  lungs,  and  may  even  supervene,  as  it 
were,  almost  at  the  very  termination  of  the  case. 

In  cases  belonging  to  the  first  class  indicated,  the  progress  may  be  comparatively 
rapid,  and  the  patient  may  die  asphyxiated  from  the  results  of  the  laryngeal  disease 
alone ;  or  exhaustion  vasij  come  on  gradually.  More  frequently,  however,  the 
progress  of  the  malady  is  slow  ;  and  sometimes  apparent  or  even  actual  recovery  of 
temporary  character  may  take  place.  But  sooner  or  later  the  malady  appears  afresh, 
often  with  greatly  increased  severity  j  and  all  the  signs  and  symptoms  of  pulmonary 
mischief  become  manifest. 

In  cases  belonging  to  the  second  and  third  classes  indicated,  the  downward 
progress  is  almost  invariably  more  or  less  rapid.  It  too  often  happens  that  the 
patient  seems  prematurely  hurried  to  his  end  by  the  difficulty  of  breathing  and 
swallowing,  and  all  the  various  sources  of  distress  associated  with  the  laryngeal  com- 
plications of  his  fatal  but  otherwise  almost  painless  malady. 

It  may  be  broadly  stated,  however,  that  patients  afflicted  with  this  malady  rarely 
survive  longer  than  two  years,  the  largest  pi'oportion  dying  between  the  twelfth  and 
the  eighteenth  month  after  the  first  onset  of  the  laryngeal  mischief. 

Treatment. — It  would  be  altogether  out  of  place  to  discuss  in  these  pages  the 
constitutional  treatment  requisite  in  tubercular  affections  generally,  and  in  pulmonaiy 
phthisis  especially.  Suffice  it  to  say,  that  similar  constitutional  treatment  is  indi- 
cated in  phthisical  lai'yngitis.  It  must  ever  be  borne  in  mind  that  this  malady  is 
but  a  local  exjiression,  so  to  speak,  of  a  general  morbid  tendency,  to  modify  which 
all  possible  endeavours  must  be  made.  At  the  same  time,  the  part  affected  is  so 
important,  and  the  associated  danger  and  suffering  may  be  so  great,  that  no  measures 
must  be  neglected  by  means  of  which  the  symptoms  may  be  alleviated  and  the 
danger  averted,  if  only  for  a  time.  Experience  amply  shows  that  in  such  respect 
local  treatment  is  often  veiy  beneficial. 

In  the  earliest  stages  it  does  not  appear  that  any  typical  applications  ai-e  likely 
to  be  efficacious  in  arresting  the  malady  ;  but  rest  to  the  parts  affected,  and  avoidance 
of  all  sources  of  irritation,  may  afford  opportunity  for  general  improvement  under 
constitutional  treatment.  But  when  once  ulceration  has  commenced  the  need  for 
local  treatment  arises,  and  indeed  may  become  most  urgent.  Soothing  inhalations  of 
the  steam  from  hot  water  in  which  hemlock,  hops,  stramonium,  or  opium  have  been 
infused,  often  afford  much  comfort.  So  also  do  spray  inhalations  of  anodyne  solu- 
tions. Similar  solutions  applied  by  the  brush  are  sometimes  very  useful.  They 
may  not  cure,  but  they  give  the  temporary  relief  the  sufferer  so  often  and  so  anxiously 
looks  for.  An  excellent  formula  quoted  from  Krishaber'  is  as  follows  :  Extract  of 
opium  and  extract  of  belladonna  equal  parts,  dissolved  in  forty  parts  of  cherry -laurel 

^  Op.  cit.  p.  674. 
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water.  The  beneficial  effects  of  this  application,  although  transient,  are  immediate 
and  almost  invariable.  The  insufflation  of  ^  of  a  grain  of  morphia,  once  or  twice 
daily,  often  greatly  alleviates  the  cough.  This  should  be  mixed  with  a  couple  of 
grains  of  starch. 

Small  ulcers  may  often  be  advantageously  touched  with  the  solid  nitrate  of 
silver  :  a  protective  covering  from  the  irritating  influence  of  the  passing  breath  is 
thus  formed  for  them.  But  the  application  of  the  solution  of  nitrate  of  silver  to  the 
mucous  membrane  generally  appeai-s  in  many  cases  to  do  harm  rather  than  good. 
Marcet  recommends  repeated  scarification  of  the  thickened  pai'ts  of  the  mucous  mem- 
bi'ane.  ^ 

In  cases  in  which  the  dyspnoea  is  great,  and  clearly  dependent  upon  the  condi- 
tion of  the  larynx — in  cases  especially  in  which  there  is  great  difficulty  in  swallowing, 
and  consequent  danger  of  death  from  want  of  sufficient  nourishment — tracheotomy 
should  be  performed  without  hesitation. ^  The  existence  of  even  extensive  disease  in 
the  lungs  cannot  be  regarded  as  forbidding  the  adoption  of  this  certain  mode  of  relief 
from  those  symptoms  which  alone  are  distressing.  Death  from  pulmonary  phthisis 
is  always  easy ;  but  death  from  laryngeal  phthisis  is  preceded  and  attended  by  the 
dii-est  suffering.  Tracheotomy  cannot  ward  off  the  one  mode  of  death ;  but  it  is 
|)owerful  to  rob  the  other  of  its  horrors.  I  have  seen  such  immediate  and  such  com- 
plete relief  afforded  by  the  operation  in  several  cases,,  about  the  hopeless  character 
of  which  there  could  be  no  doubt,  that  I  should  never  hesitate  to  repeat  it  in  similar 
cases,  feeling  certain  that  though  life  may  not  be  saved,  it  may  be  prolonged,  and  suf- 
fering may  assuredly  be  diminished  during  the  remaining  daysw  Further,  it  may  be 
added  that  cases  do  occur  from  time  to  time  in  which  the  whole  disease  is  in  the 
larynx,  although  the  accompanying  symjitoms  and  wasting  closely  resemble  those  of 
genei'al  phthisis,  and  the  jjhysical  signs  are  so  far  obscured  as  to  afford  no  reliable  in- 
dications. Three  cases  have  come  imder  my  observation,  in  each  of  which  the  patient 
had  been  pronounced  to  be  dying  of  '  hopeless  consumption.'  In  each  of  these,  more  or 
less  complete  recoA-ery  speedily  followed  the  performance  of  tracheotomy. 

Syphilitic  Laryngitis. 

Syphilitic  affections  of  the  laiynx  are  comparatively  common.^  They  vary  in  cha- 
racter and  importance  with  the  pei-iod  of  the  disease  at  which  they  arise,  and  also 
with  the  general  health  and  condition  of  the  patient. 

During  the  Secondary  Stages  of  Syphilis  the  mucous  membrane  of  tne  larynx 
may  be  affected  in  a  manner  corresponding  with  the  cutaneous  eruption  present ;  or 
it  may  become  ulcerated,  either  independently,  or  in  direct  continuity  with  the 
characteristic  ulceration  of  the  soft  palate,  fauces,  and  phaiynx,  which  so  commonly 
occuis.  The  actual  existence  of  the  several  conditions  referred  to  has  been  fully 
established  in  very  many  cases,  and  may  as  a  rule  be  readily  recognised,  by  aid  of  the 
laryngoscope.*  Without  such  aid  the  precise  condition  of  the  larynx  in  any  par- 
ticular case  can  only  be  inferred  from  the  symptoms ;  and  a  considerable  degree  of 
uncertainty  necessarily  attends  the  diagnosis.^ 

Erythema  of  the  laryngeal  mucous  membrane  often  occurs  in  association  with 

1  Op.  eit.  p.  95. 

^  It  is  very  deairable,  in  every  case  where  swallowing  is  difficult,  to  thicken  the  food  of 
the  patient  by  adding  to  it  corn-flour  or  arrowroot. 

^  According  to  my  own  experience  a  very  large  proportion  (from  thirty  to  forty  per  cent.) 
of  the  cases  of  larynjjeal  disease  met  Avith  in  hospital  practice,  among  the  surgical  out- 
patients, are  of  syphilitic  origin.  In  private  practice  the  proportion  is  very  much  smaller, 
but  still  considerable. 

'^  On  this  subject,  see  especially  ttie  brochure  of  M.  Dance,  Sur  les  eruptions  du  Larynx 
dans  la  periode  secondaire  de  la  Syphilis.     Paris,  1864. 

*  Gerhardt  and  Both  state  that  in  eight  out  of  fifty-four  cases  of  secondary  syphilis  under 
observation  in  Wiirzburg  Hospital,  the  hoarseness  was  produced  by  mucous  patches  or  con- 
dylomata of  the  larynx,  which  could  be  distinctly  seen  by  aid  of  the  laryngoscope.  Arch, 
fiir  path.  Aiiat.  Bd.  xxi.  Heft  1, 
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syphilitic  roseola  of  the  skin.  It  may  either  extend  from  the  fauces  to  the  epiglottis 
and  upper  part  of  the  larynx,  and  thence  spread  over  the  whole  mucous  surface ;  or 
it  may  appear  in  isolated  and  moi'e  or  less  well-defined  patches.  The  mucous  mem- 
hrane  in  the  pai'ts  uflbcted  presents  on  laiyngoscopical  inspection  a  dusky  i-ed  or  even 
purplish  hue,  and,  it  may  be,  a  slightly  elevated  or  swollen  appeai-ance. 

More  distinctly  elevated  and  better  defined  patches  {^mucous  patches)  are  some- 
times seen  in  association  with  papular,  squamous,  and  especially  with  tubercular 
affections  of  the  skin. 

The  symptoms  accompanying  these  comparatively  simple  conditions  are  not,  as  a 
rule,  severe ;  nor  are  the  results  likely  to  prove  serious.  The  voice  is  generally 
altered  to  some  extent;  it  may  become  weak,  wanting  in  tone,  hu.'^ky,  or  somewhat 
hoarse.  But  there  is  neither  dyspnoea  nor  troublesome  cough  ;  nor  is  there  local 
pain,  nor  any  difficulty  in  swallowing  that  can  be  I'eferred  to  the  affection  of  the 
larynx. 

The  peculiar  character  of  the  voice  so  constantly  noticed  in  secondary  syphilis, 
and  by  some  considered  almost  pathognomonic,  would  appear  to  depend  in  great 
measure  upon  one  or  other  of  the  conditions  of  the  larynx  thus  described,  rather 
than  upon  the  concomitant  affection  of  the  palate,  fauces,  and  nasopharyngeal  mucous 
membrane,  the  existence  of  which  is  more  I'eadily  obvious,  and  to  which  alone  the 
explanation  is  commonly  attributed.  Such,  at  any  rate,  is  the  conclusion  indicated 
by  the  results  of  my  own  observations,  as  well  as  by  those  of  others.  It  must  be 
borne  in  mind  that  an  afiection  of  the  mucous  membrane  of  the  larynx  which  is  only 
superficial,  and  to  the  eye  of  the  observer  appears  slight,  may  nevertheless,  directly 
or  indirectly,  hamper  to  a  considerable  extent  the  movements  necessary  for  the  pro- 
duction of  the  natural  voice. 

It  sometimes  happens  that  laryngeal  symptoms,  similar  in  character  to  those  just 
described,  and  associated  with  similar  laryngoscopical  appearances,  arise  either 
gradually,  or  almost  suddenly,  five  or  six  months  after  the  commencement  of  the 
malady,  and  after  all  obvious  affections  of  the  fauces  and  pharynx  have  subsided. 

Syphilitic  ulceration,  as  already  stated,  may  extend  from  the  fauces  and  pharynx 
to  the  larynx.  But  it  very  rarely  does  so  during  the  secondary  stages,  except  in 
cases  in  which  the  general  health  and  strength  are  much  broken  down,  or  in  which 
there  has  been  continuous  or  frequent  exposure,  during  the  course  of  the  malady,  to 
the  ordinary  causes  of  acute  laryngitis. 

Occasionally  small  isolated  spots  of  superficial  ulceration,  similar  to  those  often 
observed  in  the  mouth,  appear  on  the  laryngeal  mucous  membrane. 

During  the  tertiary  stages  of  syphilis  the  larynx  is  frequently  affected  in  one  way 
or  other,  and  in  many  cases  to  a  very  serious  extent. 

Paptulo-tubercular  elevations  of  the  nmhcotis  Tnembrane  are  by  no  means  rare. 
They  vary  in  size,  and  also  in  situation.  In  some  instances  they  simulate  w^arty 
growths  of  more  innocent  origin ;  in  others  they  more  or  less  closely  resemble  the 
condylomata  met  with  on  other  mucous  surfaces.^  Sometimes  these  elevations 
subside  under  appropriate  treatment,  or  perhaps  spontaneously.  In  rare  instances 
they  increase  to  such  size  as  to  necessitate  removal  by  operation.  Sometimes  they 
ulcerate  and  form  the  starting-points  of  ulcerations,  such  as  are  described  in  the  next 
paragraph.  They  have  been  observed  on  the  false  and  on  the  true  vocal  cords,  as 
well  as  on  various  other  parts  of  the  laryngeal  mucous  membrane.  The  chief  symp- 
toms noticed  are  hoarseness,  or  some  other  marked  alteration  of  the  voice,  and  some- 
times occasional  fits  of  dyspnoea. 

Tertiary  ulczrations  of  the  larynx  are  comparatively  common.  They  may  com- 
mence either  superficially  in  the  mucous  membrane,  and  thence  penetrate  to  the 
subjacent  structures ;  or  they  may  result  from  the  effects  of  some  more  deeply  seated 
affection— as,  for  example,  softening  down  of  gummatous  deposit  in  the  submucous 

^  M.  Cusco  has  especially  called  attention  to  growths  of  this  description,  and  to  their 
S3'philitic  orioin  (see  M.  Dance,  o/j.  dt.)  His  observations  accord  with  those  of  Tiirck 
and  other  observers,  and  are  conhrmeLl  by  mv  own  experience. 
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tissue,  or  perichondritis  or  claondritis — followed  by  the  formation  of  abacess.  They 
may  occur  singly,  and  in  any  part ;  usually,  however,  several  spots  are  attacked, 
either  simultaneously  or  one  after  another.  The  epiglottis  is  generally  affected  first, 
and  in  a  large  proportion  of  cases  is  the  part  most  extensively  destroyed.  Sometimes 
its  edges  are  gradually  eaten  away  ;  sometimes  its  substance  early  becomes  perforated, 
and  the  perforation  extends  until  the  edges  are  reached.  In  such  cases  semi- 
detached portions,  flapping  loosely,  occasionally  give  rise  to  much  embarrassment. 
The  false  and  true  vocal  cords  are  often  affected — in  some  cases  by  comparatively 
superficial,  but  in  most  by  deeply  penetrating,  ulceration.  The  mucous  membrane 
covering  the  arytenoid  cartilages,  and  the  posterior  ])art  of  the  larynx  generally,  is 
comparatively  less  frequently  and  less  early  attacked  by  syphilitic  than  by  phthisical 
ulceration  :  but  it  is  liable  to  become  involved  sooner  or  later.  The  cartilages  (and 
especially  the  aiytenoids)  may  become  carious  or  necrotic,  as  the  result  either  of  deep 
extension  of  ulceration  commencing  in  the  mucous  membrane,  or  of  peiichondiitis 
arising  independently  of  any  such  superficial  aftection.  Portions  of  dead  cartilage 
may  become  detached,  and,  acting  as  foreign  bodies,  may  give  rise  to  the  most  serious 
symptoms ;  or  they  may  be  expectorated,  or  removed  by  operation ;  or  they  may 
I'emain  at  any  rate  partially  fixed,  and  in  such  case  may  become  the  foci  of  abscesses, 
and  the  excitants  from  time  to  time  of  the  most  dangerous  paroxysms  of  spasmodic 
dys23noea. 

The  si/mptovis  vary  according  to  the  extent  of  the  ulceration  and  the  part 
especially  afiected.  There  is  invaiiably  marked  alteration  of  the  voice,  sometimes 
hoarseness,  sometimes  complete  aphonia,  and  sometimes  one  or  other  of  the  various 
intermediate  conditions  which  are  readily  recognisable  but  difficult  to  describe  or 
name.  There  may  or  may  not  be  dyspncea ;  and  the  dyspnoea,  if  present,  may  be 
slight,  or  of  the  most  distressing  character.  In  some  instances,  and  especially  in 
those  in  which  the  cartilages  are  afiected,  there  may  be  occasional  attacks  of  severe 
dyspnoea,  with  intervening  periods  of  comparative  or  even  complete  ease ;  and  some- 
times suflTocative  spasm  of  the  larynx  may  occur. 

Two  or  three  years  ago,  a  patient  (in  the  Venereal  Ward  in  Guy's  Hospital),  who  had 
suffered  from  occasional  and  slight  but  evanescent  attacks  of  dyspnoea,  was  suddenly  seized 
with  such  urgent  and  distressing  difficulty  of  breathing,  that  he  ruslied  from  the  ward  to 
seek  help.  He  reached  the  bottom  of  the  stairs,  and  there  fell  dead  from  suffocation.  On 
post-mortem  examination,  a  detached  portion  of  necrosed  cartilage  was  found  in  the  glottis. 

It  is  well  to  bear  in  mind,  therefore,  that  in  such  cases  dyspnoea  of  the  most 
dangerous  chai'acter  may  supervene  suddenly,  and  almost  Avithout  warning.  Indeed, 
it  may  be  asserted  that  patients  suffering  fi-om  severe  tertiary  affections  of  the  larynx 
require  the  most  careful  watching,  for  danger  may  arise  at  any  moment.  In  some 
cases  there  is  difficulty  in  swallowing ;  and  often  more  difficulty  in  swallowing  fluids 
than  solids.  The  former  (on  account  of  the  condition  of  the  epiglottis)  are  more 
liable  than  the  latter  to  '  go  down  the  wrong  way.'  But  the  slight  degree  of  difficulty, 
and  the  absence  of  all  pain  in  swallowing,  sometimes  observed  in  certain  exceptional 
cases  of  this  kind,  in  which  the  epiglottis  has  been  even  extensively  destroyed,  are 
very  remarkable. 

The  course  and  duration  of  these  tertiary  afiections  of  the  larynx,  as  may  be 
readily  understood,  vary  greatly.  In  some  cases,  under  appropriate  treatment, 
•cicatrisation  may  take  place ;  but  in  such  it  constantly  happens  that  very  serious  de- 
formities of  the  parts  result  either  from  the  loss  of  substance,  or  from  the  subsequent 
contraction  of  the  cicatrices  that  may  have  occurred.  The  voice  is,  as  a  rule,  per- 
manently impaired ;  and  breathing  and  swallowing  may  be  rendered  more  or  less 
difficult.  Attacks  of  acute  laryngitis,  attended  by  more  or  less  sjjasm,  are  liable  to 
be  excited  by  comparatively  slight  causes,  and  may  lead  to  a  fatal  result  if  timely 
relief  is  not  afibrded,  or  if  the  safety  of  the  patient  has  not  been  previously  secured 
by  the  performance  of  tracheotomy. 

The  genercd  diagnosis  of  syphilitic  affections  of  the  larynx  is  not  often  difficult. 
The  history  of  the  ca.se,  and  the  presence  of  the  syphilitic  cachexia,  together  v/ith  the 
coexistence  of  some  more  unmistakable  signs  or  symptoms  (such  as  ulcers  or  cicatrices 
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about  the  palate  and  fauces,  cutaneous  eruptions,  nodes  on  the  tibiog,  &c.)  generally 
serve  to  indicate  the  nature  of  the  malady. 

But  beyond  the  general  indications  afforded  by  the  history  of  the  case,  and  by  the 
presence  or  absence  of  other  local  affections  of  syphilitic  origin,  certain  special  indi- 
cations may  be  obtained,  and  the  diagnosis  may  often  be  cleai'ly  established,  by  aid  of 
the  laryngoscope. 

The  dusky  hue  and  patchy  appearance  of  syphilitic  erythema  of  the  larynx  differ 
notably  from  the  bright  diffused  I'edness  of  simple  catarrhal  inflammation  ;  and  the 
papules,  flattened  tubercular  elevations  of  surface,  and  condylomata  of  syphilis  can 
hardly  be  mistaken  for  the  enlarged  mucous  follicles  of  glandular  laryngitis — still  less 
for  the  dotted,  granular  appearances  presented  in  the  earlier  stages  of  laryngeal 
phthisis.  There  may,  however,  be  considerable  difficulty  in  distinguishing  between 
a  syphilitic  tubercle  or  condyloma  beginning  to  ulcerate,  and  a  small  epithelioma, 
especially  if  situated  on  the  posterior  wall  of  the  lai'ynx.  Such  difficulty  has  arisen 
in  more  than  one  instance  under  my  observation.  In  any  doubtful  case  it  is  well  to 
try  the  experiment  of  '  specific  '  treatment  before  expressing  any  decided  opinion. 
Antisyphilitic  remedies  and  local  treatment  will  almost  certainly  effect  a  cure  in  the 
one  case ;  and  in  the  other,  though  necessai-ily  useless,  they  cannot  do  any  great 
amount  of  harm. 

The  deep  and  extensive  ulceration  of  the  more  advanced  stages  of  syphilitic  dis- 
ease of  the  larynx  not  only  gives  rise  to  symptoms,  but  on  laryngoscopical  inspection 
may  present  appearances  which  more  or  less  closely  resemble  those  of  phthisical 
disease  on  the  one  hand,  and  epithelioma  on  the  other.  It  may  not  be  easy,  but  it 
is  always  important,  to  determine  accurately  the  nature  of  the  malady,  as  well  as 
the  extent  of  the  mischief.  For,  as  need  scarcely  be  stated,  the  treatment  Avhich  is 
i'ec[uisite  and  likely  to  prove  more  or  less  successful  in  cases  of  syphilitic  origin, 
might  be  absolutely  injuiious  in  those  associated  with  phthisis,  and  altogether  use- 
less, or  perhaps  worse  than  useless,  in  epitheliomatous  disease.  The  prognosis  also 
must  obviously  depend  in  great  measui-e  upon  the  satisfactory  determination  of  the 
origin  of  the  local  affection. 

The  chief  distinctive  features  presented  by  syphilitic,  phthisical,  and  epithelio- 
matous ulceration  of  the  larynx  may  be  stated  as  follows. 

Syphilitic  ulceration  usually  attacks  the  epiglottis  first,  and  most  fi-equently 
its  upper  surface.  It  extends  rapidly,  perhaps  in  the  course  of  a  few  days,  and  is 
emphatically  destructive  in  its  progress.  It  involves  the  submucous  tissues  at  a 
comparatively  early  period ;  and  thus  the  Avhole  thickness  of  the  epiglottis  may 
speedily  become  perforated,  or  some  other  part  of  the  larynx  may  suffer  corresjjond- 
ing  destruction  of  substance.  It  is  not,  as  a  rule,  surrounded  by  any  marked  or 
extensive  thickening  ;  but  its  edges  are  often  more  or  less  swollen,  and  red.  Such 
apparent  or  real  thickening  as  there  may  be  generally  attends  rather  than  precedes 
the  ulcerative  process.^  The  accompanying  expectoration  is  thick,  tenacious,  and 
yellow,  or  yellowish  green  in  colour. 

Flithisical  tdceration  usually  commences  in  the  mucous  membrane  covering  the 
upper  and  anteiior  parts  of  the  arytenoid  cartilages.  The  posterior  aspect  of  the 
epiglottis  may  often  be  seen  at  the  same  time  free  from  ulceration,  but  presenting 
the  dotted  granular  appearance  already  described.  It  is  almost  invariably  preceded 
as  well  as  always  attended  by  marked  and  characteristic  thickening.  It  progresses 
very  slowly ;  and,  as  a  rule,  does  not  penetrate  at  an  early  period  to  the  deeper 
structures.  When  it  attacks  the  epiglottis,  the  edges  present  an  irregular,  some- 
what worm-eaten  and  greyish  appearance,  but  the  under  surface  is  usually  first 
attacked.  The  ulcei's  are  smaller,  and  almost  always  numerous.  The  accompanying  | 
expectoration  is  generally  more  frothy,  and  thinner,  and  more  mucopurulent  in  i 
character  than  in  syphilitic  ulceration,  and  much  moi-e  abundant  than  in  epithe- 
lioma. 

Upitheliomatous  ulceratiooi  of  the  larynx  in  a  very  large  proportion  of  cases  com- 
mences on  the  pharyngeal  aspect  of  the  mucous  membrane  covei'ing  the  arytenoid  on 
^  The  ulcers  thus  formed  are  deep  and  most  often  solitary. 
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cricoid  cartilages,  and  comparatively  rarely  in  the  interior  of  the  larynx.  It  is 
associated  with  very  considerable  and  irregular  thickening,  due  to  the  development 
and  increase  of  the  new  growth.  Its  surface  presents  a  dirty  gi-eyish  appearance,  and 
its  edges  are  elevated.  It  progresses  slowly.  The  accompanying  expectoration,  at 
any  rate  during  the  earlier  stages,  is  scanty,  thin,  and  often  more  or  less  sanious  in 
character.  In  the  advanced  stages  it  becomes  abundant,  more  or  less  purulent,  and 
sometimes  tinged  with  blood. 

The  other  local  and  constitutional  signs  and  symptoms,  which  in  syphilitic  and 
phthisical  cases  may  aid  the  diagnosis,  are  altogether  wanting  in  ctises  in  which  the 
laryngeal  ulceration  is  simply  epitheliomatous  in  origin. 

Lupous  and  other  Strumous  ulcerations  of  the  larynx  which  cannot,  strictly 
speaking,  be  classed  as  phthisical,  sometimes  occur, ^  and  are  with  difficulty  distin- 
guished from  those  of  syphilitic  origin.  In  some  cases  of  the  kind  that  have  come 
under  my  observation,  it  has  seemed  that  the  affection  has  probably  been  due 
to  congenital  syphilis.  The  age  of  the  patient,  the  history  of  the  case,  and  the 
presence  or  absence  of  other  local  or  general  indications,  afford  the  best  guides  in 
the  diagnosis. 

Treatment. — In  syphilitic  laryngitis,  local  as  well  as  constitutional  treatment 
is  very  often  necessary,  and  in  the  more  severe  forms  is  urgently — nay,  imperatively 
demanded. 

The  comparatively  slight  affections  which  so  commonly  occur  during  the  second- 
ary stages  of  the  malady,  and  in  which  there  is  simply  diffused  or  patchy  eiythema 
of  the  mucous  membrane  with  but  little  swelling,  as  a  rule,  subside  under  constitu- 
tional treatment.  But  all  unnecessary  exertion  of  the  voice,  and  especially  exposure 
to  cold  and  wet,  should  be  sedulously  avoided.  Mercury  in  one  form  or  other  is  the 
only  remedy  upon  which  any  reliance  can  be  placed ;  and  the  appearance  of  laryn- 
geal symptoms  may  generally  be  accepted  as  an  indication  that  it  is  desirable  to  get 
the  system  under  the  influence  of  this  drug  as  speedily  as  may  be  practicable  and  safe. 
The  use  of  the  calomel  vapour  bath  may  be  especially  recommended  in  such  cases, 
inasmuch  as  beyond  its  general  efficiency  it  affords  special  facility  for  the  occasional 
inhalation,  and  thereby  the  local  application,  of  the  mercurial  vapour.  The  value 
of  such  inhalation,  however,  is  more  pronounced  in  cases  in  which  ulceration  has 
commenced. 

Secondary  ulcerations  of  the  laryngeal  mucous  membrane  (whether  in  continuity 
with  others  about  the  fauces  or  pharynx,  or  appearing  independently)  may  often 
be  advantageously  treated  by  local  applications.  But  such  applications  must  be 
regarded  simply  as  adjuvants  to  the  general  treatment  indicated,  and  not  as  in  any 
measure  rendering  such  general  treatment  unnecessary.  The  frequent  inhalation  of 
the  spray  of  weak  solutions  of  perchloride  of  mercury  with  chloride  of  ammonium,  or 
of  sulphate  of  copper,  ver}'  often  appears  to  be  beneficial.  In  some  cases  the  insuffla- 
tion of  calomel,  or  an  occasional  inhalation  of  the  vapour  of  calomel,  may  be  recom- 
mended. In  other  cases  the  application  of  solid  nitrate  of  silver  or  sulphate  of 
coppei',  from  time  to  time,  to  the  ulcerated  surface  does  good.  If  there  is  miich  irri- 
tability, however,  the  inhalation  of  warm  soothing  vapoui's,  or  the  spray  of  anodyne 
solutions,  is  for  a  time  preferable. 

Syphilitic  affections  of  the  larynx  occurring  during  the  tertiary  stages  of  the  malady 
almost  invariably  require  the  administration  of  iodide  of  potassium  in  fidl  doses  (gr.  xx. 
togr.  XXX.)  three  or  four  times  a  day.  In  some  cases  the  addition  of  iodine  may  be  useful. 
In  others,  iodide  of  iron  and  tonics  generally  are  indicated.  Local  measures  are  very 
often  necessary  in  conjunction  with  the  constitutional  treatment  indicated,  and  in  all 
cases  may  do  much  to  aid  the  cure.  Condylomatous  and  papillary  elevations  of  the 
surface  may  be  touched  daily,  or  less  frequently,  with  the  solid  nitrate  of  silver.  In 
cases  in  which  ulceration  has  occurred,  inhalations  of  the  vapour  of  iodine,  or  of  the 
spray  of  solutions  of  iodide  of  potassium,  and  iodine  are  very  useful.  If  the  ulcers  are 
comparatively  superficial,  the  aj)plication  of  solid  sul2:»hate  of  copper  daily,  or  twice  daily, 
often  proves  beneficial.    If  the  ulcerated  surface  is  extensive,  a  saturated  solution  of  sul- 

^  See  Tiirek,  op,  cit.  p.  425. 
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pliate  of  copper  may  be  advantageously  applied  by  the  brush.  Cases  occasionally 
occur  in  which  the  internal  administration  and  also  the  local  application  of  mercurials 
in  conjunction  with  preparations  of  iodine  are  indicated.  The  more  powerful  appli- 
cations and  medicines  may  sotuetimes  be  beneficially  alternated  from  time  to  time 
with  the  exhibition  of  chlorate  of  potash,  both  locally  in  the  form  of  solutions, 
spray,  or  powder,  and  internally  in  combination  with  tonics.  Swollen  and  cedema- 
tous  pai'ts  of  the  mucous  membrane  may  be  freely  scarified  with  the  greatest  ad- 
vantage ;  and  any  spot  at  which  an  abscess  appears  to  have  foi'nied  may  be  punctured. 
If  any  portion  of  exposed  and  necrosed  cartilage  should  be  seen,  an  attempt  may  be 
made  to  remove  it  by  means  of  appropriate  forceps. 

In  every  case  in  which  breathing  becomes  seriously  impeded,  whether  m  tlie 
secondary  or  tertiary  stages  of  the  malady,  tracheotomy  should  be  performed  without 
hesitation.  Ample  experience  proves  that  in  syphilitic  disease  of  the  larynx  this 
opei-ation  may  be  regarded  as  fairly  successful,  not  only  in  averting  impending  danger, 
but  also  in  affording  opportunity  for'  the  more  or  less  complete  restoration  of  the 
parts  affected.'  The  operation  is  especially  called  for  in  cases  in  which  paroxysms  of 
spasmodic  dyspnoea  have  occuri-ed,  or  in  which  laiyngoscopic  examination  shows  that 
the  ulceration  is  extensive  and  deep,  and  some  portion  or  other  of  necrotic  or  carious 
cartilage  is  exposed.  In  such  cases  recovery  without  operation,  though  by  no  means 
impossible,^  is  at  any  rate  improbable ;  and  the  patient  is  in  peril  of  his  life  (peril 
which  at  any  moment  may  become  imminent)  until  a  ncAv  way  of  breathing  is  secured 
to  him. 

The  cicatrices  of  syphilitic  ulcei's  of  the  laiynx  have  a  great  disposition  to  con- 
tract, and  such  disposition  is  favoured  in  many  cases  by  the  loss  of  substance  which 
may  have  occurred.  Permanent  impairment  of  the  voice,  and  more  or  less  serious 
impediment  to  respiration,  may  result.  It  not  unfrequently  happens  that  tracheotomy 
becomes  necessary  after  partial  or  complete  cicatrisation  has  taken  place,  in  conse- 
quence either  of  the  resulting  contraction  of  the  parts,  or  of  an  attack  of  laryngitis 
incidentally  occurring.  The  damaged  parts  are  prone  to  a  low  sub-acute  or  chronic 
form  of  inffammation,  which  at  any  moment  may  become  exacerbated  and  give  rise 
to  urgent  symptoms.  In  some  cases  the  passage  gradually  becomes  more  and  more 
free  in  consequence  of  the  absorption  of  eff"used  material ;  and  in  such,  if  it  should 
have  been  necessary  to  perform  tracheotomy,  the  cannula  may  be  removed  at  an  earlier 
or  later  period.  In  other  cases  the  contraction  increases,  and  the  tracheotomy  cannula 
must  be  worn  during  the  remainder  of  life.  In  some  few  cases  it  may  seem  desirable 
to  divide  the  cicatrices  by  operation,  and  to  attempt  the  dilatation  of  the  air-passage. 
But  so  far  as  I  have  been  able  to  ascertain,  no  A^ery  satisfactory  result  has  hitherto 
been  obtained  in  any  case  in  which  the  mischief  has  been  in  the  larynx  itself.  Much 
good,  however,  has  been  effected  in  several  cases  in  which  the  contraptions  have  been 
situated  above  the  larynx.  Some  encouragement  to  further  attempts  may  perhaps 
be  derived  from  the  successful  results  which  have  been  obtained  in  instances  in 
which  the  contractions  have  resulted  from  the  effects  of  injuries,  although,  as  is 
obvious,  the  conditions  in  such  cases  must  necessarily  be  somewhat  diffferent.^  Dr. 
Mackenzie  speaks  highly  of  Dr.  Whisker's  '  cutting  dilator  '  in  those  cases  in  which 
a  web  has  formed  in  the  larynx.  Professor  Schroetter's  dilator,  in  cases  in  which 
tracheotomy  has  been  first  performed,  may  occasionally  be  used  with  advantage. 

^  111  38  out  of  72  cases  of  tracheotomy  on  account  of  syphilitic  disease  of  the  larynx  which 
have  come  under  ]\[r.  Durham's  observation,  or  of  which  he  collected  particulars,  life  was  pre- 
served. In  19  of  these  the  patients  were  enabled  sooner  or  later  to  dispense  with  the  cannula ; 
in  10  it  was  necessary  to  wear  the  cannula  permanently  ;  in  9  the  ultimate  results  are  not  stated. 

"  See  a  remarkable  case  recorded  by  Gibb  {op.  cit.  p.  38)  in  Avhich  a  crater-like  elevation 
was  seen  on  one  side  of  the  glottis.  From  this,  portions  of  the  cricoid  cartilage  were  dis-; 
charged  and  expectorated  on  three  different  occasions.  , 

"  See  the  article  on  Injuries  of  the  Neck. 
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Erysipelatous  Laryngitis, 

Erysipelatous  laryngitis  in  its  severer  forms  is  an  extremely  dangerous  but 
happily  by  no  means  a  common  affection.  It  is  most  frequently  met  with,  perhaps, 
in  hospital  practice  at  periods  when  erysipelas  is  prevalent.  It  may  either  occur  in 
association  with  erysipelas  of  the  face  and  neck  by  direct  extension  to  the  fauces,  and 
thence  to  the  larynx  ;  or  the  fauces  and  larynx  may  be  first  affected,  and  death  may 
ensue  without  any  appearance  of  erysipelatous  redness  on  the  external  surface. 

The  local  st/mptoms  are  : — soreness  of  the  throat ;  difficulty  in  swallowing  ;  pain 
and  tenderness  about  the  larynx ;  hoarseness,  and  subsequently  extinction  of  the 
voice  ;  and  difficnlty  in  breathing,  which  may  rapidly  become  more  and  more  urgent. 
These  local  symptoms  are  preceded  and  attended  by  the  constitutional  symptoms 
(such  as  feverishness,  rigors,  &c.)  associated  with  erysipelas  genei'ally.  On  insj)ection, 
the  mucous  membrane  of  the  fauces  is  seen  to  be  unnaturally  red  and  swollen,  and 
sometimes  more  or  less  dry  and  shining.  By  aid  of  the  laryngoscope,  the  mucous 
membrane  of  the  larynx  may  be  seen  to  be  similarly  affected.  As  the  malady 
advances  the  submucous  tissue  becomes  infiltrated ;  the  swelling  increases,  and  its 
oedematous  character  is  pronounced ;  the  glottis  becomes  more  and  more  encroached 
upon,  and  respiration  is  consequently  more  and  more  impeded. 

Unless  the  malady  is  checked  in  its  progress,  or  relief  is  afforded  from  the  urgent 
symptoms,  the  patient  usually  sinks  into  a  '  typhoid  '  state,  and  dies  either  from 
exhaustion  or  suffocation.     Such  is  the  common  result. 

On  posf-morte7n  examination  the  mucous  membrane  of  the  larynx  appears 
inflamed,  swollen,  and  oedematous.  In  many  instances  it  is  of  a  dirty  greenish  colour 
in  places  ;  and  the  submucous  tissue  is  infiltrated  with  seropurulent  matter,  and  here 
and  there  sloughy.  Small  collections  of  pus  and  sloughs  of  the  ai-eolar  tissue  are 
occasionally  seen  round  the  glottis.  The  tracheal  mucous  membrane  is  also  often 
found  to  be  inflamed.  The  mucous  membrane  of  the  fauces  is  similarly  affected ; 
and  the  base  of  the  tongue  and  the  tonsils  sometimes  present  a  more  or  less  extensive 
sloughy  appearance. 

Treatment. — The  general  treatment  must  be  from  the  first  stimulating  and 
supporting  ;  a,nd  no  effort  must  be  spared  to  counteract  the  depressing  influences  of 
the  disease.  As  much  noimshing  and  easily  digestible  food  as  can  be  taken,  together 
with  a  very  liberal  allowance  of  wine  or  brandy,  should  be  given  at  frequent  intervals 
in  such  proportions  as  can  be  swallowed.  The  tincture  of  the  perchloride  of  iron 
with  quinine  should  be  administered  in  full  doses,  or  some  other  powerful  tonic 
combined  Avith  chlorate  of  potash,  or  ammonia. 

In  some  cases  it  may  be  desirable  to  commence  the  treatment  by  the  administra- 
tion of  an  emetic  followed  by  a  purge.  But  the  propriety  of  so  doing  must  be 
decided  by  the  general  condition  of  the  jjatient,  and  the  progress  the  malady  may 
have  made.  Locally,  the  application  of  a  strong  sohition  of  nitrate  of  silver  or  per- 
chloride of  iron  may  be  recommended  in  the  earlier  stages.  The  insufflation  of 
morphia  {\  gr.)  mixed  with  starch  twice  or  thrice  daily,  the  patient  at  the  same  time 
constantly  sucking  ice,  together  with  the  internal  administration  of  bromide  of 
potassium,  has  been  attended  with  success.  In  the  more  advanced  stages,  especially 
when  there  is  much  oedema,  free  scarification  of  the  mucous  membrane,  and  frequent 
inhalations  of  warm  soothing  vapours  and  steam,  may  afford  the  most  marked 
relief.  If  the  dyspnoea  becomes  urgent,  tracheotomy  must  be  perfonned.  It  is  true 
that  from  the  natvu-e  of  the  malady  there  is  often  but  little  hope  of  a  successful 
result ;  at  the  same  time  there  can  be  no  doubt  but  that  by  the  operation  a  chance 
of  prolonging  life  is  afforded  that  could  not  otherwise  be  obtained ;  and  that  by  it  at 
any  rate  the  last  hours  of  the  patient  maybe  rendered  comparatively  free  from  suffering. ' 
It  may  be  worthy  of  remark  that,  apart  altogether  from  any  such  serious  affection 
as  that  thus  described,  it  not  unfrequently  happens  that  in  cases  of  erysipelas  of  the 

^  A  fatal  result  ensued  in  10  out  of  15  cases  of  tracheotomy  performed  on  account  of 
ervsiptilatous  laryngitis  which  have  come  under  Mr.  Durham's  observation,  or  of  which  he 
collected  particulars ;  in  5  cases  the  patients  made  good  recoveries. 
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scalp  and  face  thei'C  is  some  soreness  of  the  thi^oat,  slight  difficulty  of  breathing,  and 
some  alteration  of  the  voice,  such  as  weakness  or  hoai'seness. 

Diffuse  Cellular  Laryngitis.     Acute  CEdematous  Laryngitis. 

Diffuse  inflammation  of  the  areolar  tissue  of  the  larynx  is  a  comparatively  rare 
hut  very  formidable  malady.  It  coi-responds  to  the  diffuse  cellular  inflammation  not 
unfrequently  met  with  in  other  parts  of  the  body ;  but  it  is  especially  dangerous  on 
account  of  the  impediment  to  respiration  and  swallowing  to  which,  from  its  situation 
it  necessarily  gives  rise.  It  is  probably  closely  allied  in  nature  to  erysipelatous 
inflammation,  from  which,  however,  it  differs  in  the  fact  that  in  it  the  submucous 
tissue  is  primarily  attacked,  and  the  mucous  surface  is  left  free,  or  only  becomes 
secondarily  affected.  In  erysipelas,  on  the  other  hand,  the  mucous  surface  is  fii-st 
aflected,  and  the  submucous  tissue  is  only  secondarily  or  concomitantly  involved. 

Diffuse  cellular  laryngitis  may  either  occur  in  association  with  previously 
existing  diffuse  cellular  inflammation  of  the  neck,  in  which  case  it  seems  to  form  a 
part  of  the  more  general  affection  ;  or  it  may  commence  in  or  about  the  submucous 
tissue  of  the  pharynx  and  larynx,  and  thence  spread  through  the  neck  generally.  In 
some  instances,  however,  it  may  cause  death  from  suffocation  or  exhaustion  before 
any  considerable  extension  to  other  parts  can  have  taken  place. 

In  this  malady  the  appearance  of  the  local  affection  is  usually  preceded,  and  its 
onward  pi'ogress  is  invariably  attended  by  more  or  less  severe  constitxitional  disturb- 
ance, and  especially  by  great  general  depression.  At  the  onset  the  patient  often 
complains  of  having  felt  unwell  for  some  days,  and  of  having  suflered  from  headache, 
lassitude,  lowness  of  spirits,  and  other  febrile  symptoms.  Soreness  of  the  throat,  at 
first  slight,  but  rapidly  becoming  severe,  is  noticed  early  ;  and  rigors  soon  occur.  As 
the  malady  progresses  breathing  becomes  impeded ;  and  a  sense  of  weight  and 
oppression  at  the  chest  is  complained  of.  There  may  be  slight  hacking  cough, 
attended  by  the  expectoration  of  a  little  whitish  glairy  mucus.  The  soreness  of  the 
throat  increases ;  the  fauces  and  tonsils  become  much  swollen,  and  of  a  dusky  red 
colour ;  and  sometimes  ulcerated  patches  appear  upon  them.  Somewhat  later  the 
glands  behind  and  below  the  jaw  become  enlarged  ;  the  neck  becomes  painful;  and 
the  mouth  can  only  be  opened  with  difficulty.  The  throat  is  tender  when  external 
pressure  is  made  on  one  side  cr  both.  Occasionally  a  constant  and  profuse  discharge 
of  saliva  takes  place.  Still  later,  the  neck  becomes  swollen,  and  the  swelling  extends 
and  increases  ;  respiration  is  more  and  more  impeded;  and  swallowing  is  rendered 
almost  or  quite  impossible.  The  patient  sinks  into  a  typhoid  condition,  and  dies 
exhausted ;  or,  as  perhaps  more  frequently  happens,  he  is  killed  by  a  process  of  slow 
asphyxiation.  In  some  cases,  however,  a  sudden  paroxysm  of  spasmodic  dyspnoea 
proves  fatal  at  a  comparatively  early  period  in  the  progress  of  the  malady  ;  and  in 
othei'S,  the  laryngeal  oedema  increases  very  rapidly,  and  causes  speedy  suffocation. 
Either  of  siich  results  may  ensue  before  any  considerable,  or  even  any  perceptible, 
general  swelling  of  the  neck  has  taken  place. 

The  swollen  and  oedematous  condition  of  the  upper  part  of  the  larynx  may  generally 
be  easily  ascertained  by  digital  exploration,  and  the  impression  conveyed  by  the 
finger  has  been  likened  '  to  that  which  is  given  by  touching  the  tonsils.'  In  the 
earlier  stages  and  less  severe  forms  of  the  malady,  laryngoscopical  examination  to 
some  extent  is  comparatively  easy  ;  and  the  mucous  membrane  of  the  upper  parts  of 
the  larynx  may  be  seen  to  be  distended  and  swollen.  Dr.  Mackenzie  thus  describes 
the  appearances  as  seen  by  the  laryngoscope.  '  The  colour  of  the  mucous  membrane 
is  generally  light  red.  The  epiglottis  has  the  appearance  of  a  semi-transpai'cnt  roll- 
like body  or  ridge,  or,  losing  its  normal  contour  altogether,  it  presents  two  round  red 
swellings  pressed  against  each  other.  It  is  often  merely  erect  and  tense.  It  is  this 
condition  of  the  epiglottis  which  explains  the  pain  and  difficulty  accompanying  the 
act  of  swallowing.  In  many  cases  the  swollen  epiglottis  blocks  the  view  of  the 
interior  of  the  larynx.  Occasionally,  however,  the  ary-epiglottic  folds  appear  dis- 
tinctly as  two  translucent  folds,  which  almost  meet  over  the  entrance  to  the  larynx, 
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and  often  touch  each  other  in  the  median  line  at  each  effort  of  inspiration.     It  rarely 
happens  that  the  vocal  cords  themselves  are  infiltrated.' 

On  post-mortem  examination  extensive  imflammatory  oedema  of  the  submucous 
tissue  of  the  larynx  and  neighbouring  parts  is  invariably  found.  In  some  cases  one 
side  is  much  more  affected  than  the  other.  When  cut  into,  the  areolar  tissues 
present  an  infiltrated,  and  sometimes  more  or  less  sloughy,  appearance.  The  infiltra- 
tion is  serous,  seropurulent,  or  purulent  in  character,  according  to  the  period  at  which 
death  has  occurred,  and  the  circumstances  under  which  it  has  taken  place.  The 
tissues  of  the  neck  are  found  in  many  cases  to  be  infiltrated  to  a  greater  or  less  extent 
with  serous,  seropurulent,  or  fibrinous  exudation.  In  cases  in  which  there  has  been 
much  swelling,  they  often  present  almost  a  brawny  consistency.  Sometimes  the  in- 
filtration extends  upwards  behind  the  pharynx,  sometimes  downwards  alongside  the 
trachea  and  oesophagus,  even  into  the  mediastina.  Occasionally  the  infiltration  in  the 
neck  is  purulent  in  character,  and  in  some  instances  the  ai-eolar  tissue  is  sloughy  and 
putrid. 

Treatment. — The  same  general  treatment  is  required  as  that  recommended  in 
erysipelatous  laryngitis.  But  in  this  malady  local  applications  of  nitrate  of  silver, 
(fee,  are  far  less  likely  to  prove  efficacious.  The  swollen  parts  should  be  freely  and 
deeply  scarified  at  a  comparatively  early  period  ;  and  the  scarification  should  be 
repeated  without  hesitation  from  time  to  time  according  to  circumstances.  After 
the  scarification  wai-m  soothing  vapours  should  be  frequently,  or  almost  constantly, 
inhaled  for  a  time.  At  a  subsequent  period  the  spray  of  astringent  solutions  may  be 
inhaled  Avith  advantage.  Further,  in  cases  in  which  the  neck  is  mtich  swollen,  it 
may  be  desirable  to  make  cai'eful  but  free  incisions  into  it,  not  only  to  evacuate  pus 
or  to  allow  of  the  escape  of  serous  effusion,  but  also  with  the  view  of  diminishing  the 
tension  and  consequent  pressure  upon  the  trachea  and  cesophagus. 

If  such  means  fail  to  afford  relief,  and  the  dyspnoea  is  iirgent,  tracheotomy  must 
be  performed,  although  the  difficulties  attending  the  operation  may  be  great,  and  the 
chances  of  a  successful  result  may  appear  small. 

An  excellent  illustration  of  the  value  of  ti'acheotomy  in  cases  of  this  kind 
occurred  some  years  ago  in  the  practice  of  Mr.  Pollock  at  St.  George's  Hospital. 

The  patient  (a  butcher,  aged  43)  was  admitted  with  severe  and  extensive  diffuse  cellular 
inflammation  of  the  neck.  Urgent  lai-jmgeal  symptoms  soon  siipei'Tened.  Tracheotomy 
was  performed,  and  the  patient  made  a  good  recovery  in  a  comparatively  short  space  of 
time.^ 

Other  Forms  of  Laryngitis.     Exanthematous  Laryngitis  ; 
Traumatic  Laryngitis,  &c. 

Consecutive  inflammation  of  the  larynx  occasionally  occurs  in  the  course  of  various 
general  maladies,  other  than  those  the  laryngeal  complications  of  which  have  been 
already  described  in  detail.  It  is  especially  liable  to  occur  in  measles  and  typhoid 
fever.  It  is  more  rarely  met  with  in  smallpox  and  typhus,  and  still  more  rarelv  in 
scarlet  fever. 

The  uiryngitls  of  measles  is  catarrhal  in  character,  and  in  most  instances 
appears  soon  after  the  nasal  catarrh.  Respiration  may  be  more  or  less  embarrassed ; 
and  sometimes  there  is  remarkable  harshness  of  the  voice,  and  frequent  harsh  cou"-h. 
In  young  children  the  breathing  is  occasionally  stridulous,  and  the  cough  ringing. 
The  consequences  are  very  seldom  serious ;  but  it  is  well  to  bear  in  mind  that  they 
may  possibly  become  so.  In  some  rare  instances,  dangerous,  and  even  fatal,  oedema 
of  the  larynx  has  ensued ;  and  in  some  the  oedema  has  persisted  after  the  general 
symptoms  have  subsided.  In  such  cases  the  laryngeal  symptoms  have  appeared  early, 
and  from  the  first  have  been  very  acute.  As  a  general  rule,  the  mucous  membrane 
of  the  larynx  is  simply  affected  in  a  manner  corresponding  to  the  cutaneous  eruption ; 

1   See  Lancet,  September  18G3,  p.  276. 
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and  the  symptoms  subside  as  the  eruption  disappears.  It  is  not  often  that  any  local 
treatment  is  necessary  or  desirable,  beyond  the  application  of  warm  poultices  and 
fomentations  to  the  neck,  and  the  inhalation  of  warm,  soothing  vapours.  If,  however, 
the  symptoms  are  severe  and  persistent,  the  same  treatment  may  be  required  as  that 
recommended  in  cases  of  acute  catarrhal  laryngitis  (see  p.  669). 

The  laryngitis  of  typhoid  fever  is  ulcerative  and  destructive  in  character.'  It 
may  either  commence  during  the  earlier  or  middle  stages  of  the  malady,  concomi- 
tantly with  the  ulceration  of  the  intestinal  glands  and  mucous  membrane,  and  speedily 
give  rise  to  serious  symptoms,  or  even  to  a  fatal  result;  or  its  existence  may  first 
become  manifest  during  the  period  of  convalescence  and  after  all  febi'ile  symptoms 
have  subsided.  The  ulcerations  which  occur  during  the  earlier  stages  ai^e  generally 
situated  either  on  the  aryteno-epiglottidean  folds,  in  the  neighbourhood  of  the  aryte- 
noid cartilages,  or,  according  to  Rokitansky,  about  the  lateral  walls  of  the  larynx. 
They  may  give  rise  to  more  or  less  severe  functional  disturbance — often  to  cough  and 
difficulty  of  swallowing,  and,  somewhat  less  frequently,  to  difficulty  of  breathing.  The 
difficulty  of  breathing  usually  corresponds  to  the  amount  of  inflammatory  oedema  that 
may  have  occurred.  It  is  sometimes  difficiilt  to  determine  how  far  the  cough  may  depend 
vipon  laryngeal,  and  how  far  upon  bronchial,  afifection.  It  is  probable  that  in  a  large  pro- 
portion of  cases,  if  a  patient  survive  the  general  malady,  these  ulcerations  heal  favour- 
ably, like  the  corresponding  intestinal  ulcerations.  But  in  cases  in  which  the  s}Tnp- 
toms  become  manifest  at  a  comparatively  late  period  in  the  course  of  the  malady,  or 
in  which  ulceration  goes  on  insidiously,  and  perhaps  almost  unnoticed  until  seeming 
convalescence  has  taken  place,  the  perichondrium  and  cartilages  (and  especially  the 
cricoid)  are  very  liable  to  be  implicated  to  a  greater  or  less  extent.  Under  such  cir- 
cumstances the  consequences  are  often  very  serioxis.  Necrosis  of  the  cartilages  may 
result  in  association  with  typhoid  fever,  not  only  from  gradual  penetration  of  the 
ulcerative  process,  but  also  in  some  cases  as  an  efi'ect  of  some  deep-seated  inflammatory 
condition  commencing  in  or  aboiit  the  cartilages  themselves. 

A  remarkable  instance  came  under  Mr.  Durham's  observation  in  Guy's  Hospital,  AAbilc 
acting  as  Ward  Clerk  to  the  late  Dr.  Addison.  '  A  boy,  ten  years  of  age,  had  apparently 
recovered  from  typhoid  fever.  One  morning  lie  complained  of  pain  in  the  throat.  A  day 
or  two  afterwards  he  expectorated  some  pus.  The  next  day  his  neck  was  observed  to  be 
swollen  and  emphysematous.  The  emphysema  rapidly  spread  over  the  whole  body,  even  to 
the  scrotum  and  penis,  which  became  enormously  and  peculiarly  distended.  Two  days  later 
death  occurred.  On  post-moi'tem  examination  a  small  ulcerated  opening  leading  down  to  a 
necrosed  portion  of  the  cricoid  cartilage  was  found  below  the  glottis,  on  the  richt  side. 
Through  this  opening  evidently  the  air  had  escaped  during  expiration  into  the  areolar  tissue 
of  the  neck,  and  had  thence  sprpad  over  the  body.  No  other  case  of  any  kind  has  ever  come 
under  his  observation  in  which  the  emphysema  was  so  extensive  and  so  general.  The  cavities 
as  well  as  the  superficial  parts  of  the  body  were  affected  ;  and  indeed  it  appeared  probable 
that  death  had  resulted  from  the  impediment  to  respiration  caused  bj^  the  intra-thoracic 
emphysema.' 

In  a  certain  proportion  of  cases  in  which  the  symptoms  are  not  severe, 
recovery  may  take  place  without  any  local  treatment  beyond  the  application  of 
warm  fomentations  to  the  neck,  and  the  inhalation  of  warm  soothing  vapours.  The 
general  treatment  of  typhoid  fever  must,  of  course,  be  carried  out.  In  all  cases, 
however,  in  which  the  symptoms  are  urgent,  tracheotomy  should  be  performed.  It 
is  iindeniable    that    the  statistical  results  hitherto   obtained   do    not    appear  to  be 

'  This  affection  is  the  larymgo-typlnis  of  the  Germans.  It  appears  to  liave  been  first  defi- 
nitely and  fully  described  by  Louis,  in  whose  treatise,  entitled  liecherches  fiur  la  Fihre 
typho'ide  (Paris,  1841),  much  valuable  information  on  the  subject  is  contained.  Trousseau 
especially  refers  to  the  laryngeal  complications  of  typhoid  fever,  and  gives  some  excellent 
illustrative  cases  in  his  Clinique  medicale,  vol.  i.  p.  299;  Paris,  1868.  Chomel,  Rokitansky, 
Wilks  {Med.  Times  and  Gaz.,  1862,  p.  276),  and  others  also  fully  discuss  the  pathological 
history,  or  give  examples  of  typhoid  dis-ease  of  the  larynx.  The  appearance  of  the  ulcers  is 
so  characteristic  that  Louis  says  that,  if  observed  in  a  patient  who  had  died  of  some  acute 
disease,  they  would  be  sufficient  to  indicate  almost  certainly  that  the  affection  had  been 
typhoid  fever.      Op.  cit.  p.  321. 
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very  encouraging.'     At  the  same  time  the  success  which  has  resulted  in  some  cases 
justifies  resort  to  this  operation,  which  indeed  alone  offers  any  chance  of  safety. 

In  the  laryngitis  of  small-pox  the  mucous  membrane  of  the  larynx  is  affected  in 
a  manner  which  varies  with  the  stage  of  the  malady,  and  corresponds  more  or  less 
closely  with  the  more  obvious  external  appearances.  In  the  earlier  stages,  pustules 
may  arise  analogous  to  those  observed  on  the  cutaneous  surface.  !N"eumann,  Tiirck, 
and  Krishaber  all  state  that  they  have  seen,  by  aid  of  the  laryngoscope,  true  variolous 
pustules  surrounded  by  circumscribed  inflammatory  areolse,  upon  the  true  vocal  cords 
as  well  as  on  other  parts  of  the  laryngeal  mucous  membrane.  The  symptoms  are 
hoarseness,  cough,  and  more  or  less  uncomfortableness  or  pain  about  the  larynx. 
About  the  eleventh  or  twelfth  day,  at  the  period  at  which  swelling  of  the  face  and 
extremities  is  especially  liable  to  occur,  oedema  of  the  larynx  may  come  on ;  and  re- 
spiration may  be  more  or  less  seriously,  or  eA^en  fatally,  impeded.  During  the  still 
more  advanced  stages  of  the  malady,  at  or  about  the  period  at  which  abscesses  are 
occasionally  formed  in  other  parts,  perichondritis  and  subsequent  necrosis  of  cartilage, 
with  all  the  attendant  symptoms  and  dangers,  may  ensue. 

In  scarlet  fever  the  larynx  may  either  be  affected  during  the  earlier  stages  by 
extension  of  inflammation  or  inflammatory  oedema  from  the  pharynx ;  or,  in  common 
with  other  parts,  it  may  become  cedematous  as  the  result  of  consecutive  kidney  dis- 
ease. The  true  scarlet  fever  eruption  very  rarely  indeed,  if  ever,  invades  the 
larynx.  The  local  treatment  necessary  in  each  case  may  be  gathered  from  what 
has  been  already  stated  in  regard  to  similar  affections  arising  in  connection  with  other 
maladies. 

It  may  here  be  remarked  that  in  Bright's  disease  the  larynx  may  participate  in 
the  general  oedema,  and  this  may  prove  dangerovis  or  fatal  from  the  obstruction  to 
respiration  to  which  it  gives  rise. 

Gouty  laryngitis  may  possibly  be  considered  to  possess  small  claim  to  be  de- 
scribed as  a  distinct  form  of  disease.  But  it  is  worthy  of  remark  that  in  gouty  subjects 
chronic  laryngeal  affections  are  by  no  means  uncommon.  Sometimes  they  are  very 
troublesome,  and  even  distressing  to  the  patient ;  and  they  are  always  diflScult  to 
treat  successfully  unless  the  existence  of  the  general  condition  upon  which  they 
depend  is  fully  recognised,  and  modified  by  appropriate  constitutional  remedies.  In 
many  cases  they  occur  in  association  with  gouty  bronchitis  and  tracheitis,  but  even 
in  some  of  these  the  laryngeal  symptoms  may  attract  most  attention,  and  give  rise  to 
most  trouble  and  danger.  In  certain  rare  instances  acute  laryngitis  of  very  foi^ 
midable  character  has  been  observed  to  occur  in  connection  with  an  attack  of  gout. 

Trattmatic  laryngitis  has  been  already  described  in  the  chapters  treating  on  the 
various  injuries — as  wounds,  blows,  burns,  &c. — from  which  it  may  result  (see 
article  on  Injuries  of  the  Neck). 

Non-malignant  Tumours.     Polypi, 

New  growths  in  the  larynx  were  formerly  supposed  to  be  of  very  rare  occurrence  5 
and  indeed,  except  in  some  few  and  very  remarkable  instances,  their  presence 
could  only  be  determined  on  post-mortem  examination.  Since  the  laryngoscope  has 
come  into  use,  however,  a  large  number  of  cases  have  been  recorded ;  and  many  more 
at  present  unpublished  have  come  under  observation,  in  which  growths  in  the  larynx 
have  not  only  been  recognised  during  life,  but  have  been  successfully  removed  by 
operation.  There  is  probably  no  other  class  of  cases  in  which  the  value  of  the  laryn- 
goscope has  been  so  signally  demonstrated.  It  would  appear  not  unlikely  that  this 
circumstance,  together  with  the  interest  naturadly  attaching  to  cases  of  this  kind, 

^  I  find  that  out  of  35  recorded  cases  in  which  tracheotomy  was  performed  on  account  of 
'typhoid'  disease  of  the  larynx,  in  24  death  ensued.  In  11,  life  was  saved:  but  in  several 
of  them  the  voice  was  permanently  impaired,  and  tlie  cannula  could  never  be  dispensed  with. 

Vol,  II.  y  Y 
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and  the  attention  consequently  attracted  to  them,  has  been  the  means  of  leading  to 
the  now  prevalent  idea  that  they  are  even  more  common  than  is  actually  the  fact. 
They  are  certainly  more  frequent  than  was  formerly  supposed  ;  but  they  neverthe- 
less constitute  only  a  very  small  proportion  of  the  affections  of  the  larynx  that  come 
under  every-day  observation.  Krishaber  states  that  such  growths  are  to  be  '  met 
with  in  two  or  three  per  cent,  of  the  cases  of  maladies  of  the  larynx  exclusively  local 
and  chronic' '  My  own  experience  would  lead  me  to  the  conclusion  that  they  are 
much  less  frequent  even  than  this. 

The  new  growths  in  the  larynx  met  with  in  different  cases  vary  in  character, 
size,  and  precise  situation,  and  also,  to  a  corresponding  extent,  in  the  symptoms  to 
which  they  give  rise  and  in  the  degi*ee  of  danger  they  immediately  involve.  They 
may  occur  at  any  period  of  life,  but  are  most  common  between  forty  and  fifty  ;  in 
some  instances  they  are  congenital ;  ^  in  others  they  do  not  appear  until  advanced  age. 
They  are  rather  more  common  in  the  male.  No  satisfactory  conclusion  has  yet  been 
arrived  at  as  to  the  local  or  general  determining  causes  of  their  appearance  in  the 
majority  of  cases,  but  long-continued  congestion  following  catarrh  is  probably  one  of 
the  most  common.  The  professional  use  of  the  voice  also  is  said  to  be  highly  favour- 
able to  their  development.  The  larger  proportion  of  laryngeal  tumours  are  non- 
malignant.  Papillomata  are  certainly  the  most  frequent.  Dr.  Mackenzie,  out  of 
100  cases,  found  67  of  this  nature;  and,  of  66  cases  of  growths  of  all  kinds,  Cohen 
noted  48.  Fibromata  stand  next  in  numerical  order.  Cystic  tumours  are  occasionally 
observed  springing  from  the  epiglottis.  Myxomata  are  very  rarely  met  with. 
Mackenzie  has  only  twice  observed  an  angiomatous  growth,  and  only  one  case  of 
lipoma  is  at  present  recorded.  In  some  instances  they  may  be  simply  the  thickened 
elevations  of  surface,  or  the  '  vegetation-like  '  granulations  of  phthisical  laryngitis. 
Such  excrescences,  however,  should  not  be  considered  as  true  growths.  Distinct 
tumours,  however,  are  occasionally  found  in  phthisical  and  syphilitic  patients,  and 
Cohen  believes  both  these  diseases  predisposed  to  their  development. 

Papillomata  or  vmrty  growths  constitute  a  very  large  proportion  of  the  new 
growths  met  with  in  the  larynx.  In  structure  and  appearance  they  bear  a  general 
resemblance  to  growths  of  similar  nature  found  in  other  parts ;  they  may  occur 
either  as  little  warty  elevations,  consisting  of  comparatively  few,  and  sometimes 
almost  acuminated  papillse,  or  as  closely  packed  and  multitudinous  villous  or  fili- 
pendulous  outgi'owths,  or  as  densely  massed  '  caulifiower-like '  agglomerations  of 
elongated  and  enlarged  papillss,  rounded  qr  flattened  at  their  extremities.  They 
most  frequently,  perhaps,  spring  from  the  mucous  membrane  of  the  anterior  part  of 
the  larynx,  somewhere  near  the  insertion  of  the  true  vocal  cords.  In  many  instances 
they  take  origin  from  the  boundaries  of  the  ventricles,  and  in  some  from  the  true 
vocal  cords ;  but  they  may  arise  from  almost  any  part  of  the  laryngeal  mucous 
membrane.  As  a  rule,  they  are  multiple  in  origin,  and  spring  up  simultaneously  or 
succesvsively  in  several  different  places.  Sooner  or  later,  they  more  or  less  completely 
coalesce  so  as  to  form  one  or  many  distinct  masses.  Some  idea  of  the  general  ap- 
pearance presented  by  growths  of  this  kind  may  be  conveyed  by  fig.  152,  which  is 
taken  from  a  preparation  in  the  Museum  of  Guy's  Hospital.^  The  growths  in  this 
case  form  a  single  mass,  which  cannot  be  considered  as  otherwise  than  of  moderate 
dimensions  when  compared  with  those  met  with  in  many  other  instances.  It  was 
sufficiently  large,  however,  to  lead  to  a  fatal  result.  In  some  cases  these  growths 
increase  very  rapidly,  and  to  such  an  e:xtent  as  to  fill  altogether,  and  sometimes  even 
to  distend  the  cavity  of  the  larynx.  They  are  usually  pink  in  colour,  but  sometimes 
bright  red. 

1  Op.  ciL  p.  730. 

2  One  case  came  under  Mr.  Durham's  observation  in  which  it  was  evident  that  the  growth 
had  commenced  before,  or  immediately  after,  birth.  Another  cape,  also  congenital,  is  recorded 
by  Mackenzie  (Path.  Trans.,  1865,  p.  38).  Thi-ee  are  recorded  by  Gibb  (oj).  cit.),  and  several 
are  quoted  by  Causit  in  bis  Etude  surles  Poltfpea  du  Larrpix  chez  les  Enfants.  Paris,  1807. 
More  recently  Dr.  Arthur  Edis  has  related  an  interesting  ca^e  in  the  Transactions  of  the 
Obstetrical  Society,  vol.  xviii.  ^Preparation  No.  1703. 
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A  rery  remarkable  instance  is  recorded  and  figured  by  Bruns.^  In  anotber  case  of  the 
same  kind,  of  four  or  tive  years'  standing,  in  which  Mr.  Durham  removed  the  growths  after 
having  laid  o]"en  the  larynx,  it  appeared  remarkable  that  such  a  mass  as  was  removed  could 
ever  have  found  room  in  so  small  a  space.*  The  laryngeal  mucous  membrane  was  literally 
covered  by  growths,  which  varied  in  size  and  density.  The  patient  nevertheless  made  a  rapid 
recovery,  and  has  now  a  very  fair  voice. 

In  most  cases  the  rapid  increase  of  the  gi-owths,  or  the  general  inflammatory 
condition  which  may  arise  in  association  with  their  presence,  and  the  consequent 
obstruction  to  respiration,  render  tracheotomy  necessary,  or,  without  this  operation , 
lead  to  a  fatal  result  at  a  comparatively  early  period.  But  in  some  instances 
patients  suffering  from  laryngeal  growths  of  this  kind  have  been  known  to  live  for 
years.  In  such  cases,  it  is  probable  that  the  larynx  has  been  sufficiently  cleared  for 
breathing  purposes  by  the  detachment  and  expectoration  of  portions  of  the  growth 
from  time  to  time  during  coughing.  Tiirck  records  a  case  in  which  the  whole  growth 
appears  to  have  thus  been  got  rid  of.^ 

According  to  some  observers,  it  would  appear  that  these  papillomatous  growths 
occasionally  undergo  a  process  of  pulpy  or  caseous  degeneration.'*  In  such  cases  it  is 
easy  to  understand  that  they  may  become  broken  down  and  expectorated. 


Fig.  152. — Papilloma  of  Larynx 
springing  from  border  of  left 
ventricle.  Larynx  opened  in 
front. 


Fig.  153. — Pedunculated  Fibrous  Polypus 
of  the  Larynx  arising  near  the  anterior 
extremity  of  the  right  ventricle  of  the 
larvnx. 


Fibromata  or  fibrous  grov^ths  are  met  with  in  the  larynx  much  less  frequently 
than  the  papillary  growths  above  desci^ibed,  but  numerous  instances  are  on  record. 

These  growths  are  usually  smooth  on  the  surface,  hemispherical,  globular,  orpyri- 
form  in  shape,  and  on  laryngoscopical  inspection  they  appear  somewhat  2:)aler  in 
colour  than  the  mucous  membrane  of  the  surrounding  parts,  but  are  sometimes 
brightish  red.  In  substance  they  are  more  or  less  firm  and  compact.  In  structure, 
they  resemble  gi-owths  of  similar  nature  developed  in  other  parts ;  as  a  rule,  they 
are  solitary  ;  they  maybe  sessile  with  broad  base,  or  pedunculated.  If  pedunculated, 
the  pedicle  is  generally  less  firm  and  more  vascular  tlian  the  growth  itself.  In  a 
large  proportion  of  cases  these  growths  are  comparatively  small,  and  do  not  each 
exceed  the  size  of  a  pea;  but  they  may  a^ttain  considerable  dimensions.  In  an 
instance  referred  to  by  Rokitansky,  the  growth  was  as  large  as  a  pigeon's  egg.-^  A 
pedunculated  fibrous  growth  of  medium  size  is  represented  in  fig.  153,  which  is  taken 
from  a  specimen  in  the  Museum  of  Guy's  Hospital.^ 

^   Op.  cit.  Beobachtung  viii. 

^  Tracheotomy  had  been  performed  about  four  years  previously. 
^  Alinik  der  Krmikheiten  den  Kehlkopfts.     Op.  cit.  Fall  Ixix.  p.  .305. 
*  See  M.  Causit,  Etude  snr  les  Polypes  du  Larynx  cliez  les  Enfants.     Paris,  18G7. 
^  Zeitschr.  d.  k.k.  Geselhch.  d.  Aerzte  z.  Wien,  1851,  quoted  by  Krishaber.    Op.  cit.  p.  7.30. 
®  Preparation  No.  1703"*^.    Tracheotomy  bad  been  performed  in  this  case  ;  and  the  patient 
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The  larger  pedunculated  growths  generally  take  origin  from  one  or  other  of  the 
true  vocal  cords,  or  from  some  immediately  adjoining  part  of  the  ventricular  wall — 
and  in  the  latter  case  most  frequently  neai'  the  anterior  extremity  of  the  ventricle. 
They  may,  however,  arise  in  other  parts  of  the  larynx,  but  they  very  seldom  do  so  ; 
in  scarcely  any  instance  has  a  growth  of  this  kind  been  found  connected  with  the 
mucous  membrane  covering  the  arytenoid  cartilages. 

Adenomatous  or  grfewcZw^ar  grrow^/is  are  occasionally  but  rarely  met  with  in  the 
larynx.  As  a  rule,  they  take  origin  from  the  mucous  membrane  coveiing  the 
arytenoid  cartilages,  the  aryteno-epiglottidean  folds,  or  the  base  of  the  epiglottis, — or, 
in  general  terms,  from  those  jaarts  of  the  mucous  membrane  which  are  natuially 
most  abundantly  supplied  with  glandular  structures.  In  this  respect  they  differ 
remarkably  from  all  other  laryngeal  growths  of  non-malignant  character.  They 
consist  essentially  of  enlarged  and  hypertrophied  glands  and  follicles,  surrounded  by 
more  or  less  thickened  submucous  connective  tissue  and  mucous  membrane.  Occa- 
sionally they  appear  to  contain  adenoid  structures  of  new  formation.  They  may  be 
sessile  or  pedunculated.  When  sessile  (localised  glandular  hypertrophy  of  the 
mucous  membrane)  they  often  present  a  more  or  less  lobulated  appearance ;  and  in 
some  instances  they  attain  very  considerable  dimensions.^  When  pedunculated  they 
are  usually  more  or  less  pyriform  or  globular,  and  their  peduncles  are  proportionately 
longer  than  those  of  the  fibrous  polypi.  When  seen  during  life,  by  aid  of  the 
laryngoscope,  these  growths  are  generally  of  a  deepish  red  colour,  but  they  often 
become  pale  as  they  advance  in  age.  They  are  remarkable  for  the  rapid  changes  in 
volume  they  are  liable  to  undergo  vmder  vai-ious  circumstances.  Thus  a  slight  attack 
of  catarrhal  laryngitis  is  almost  sure  to  be  attended  by  speedy  and  considerable 
increase  in  the  size  of  the  growth,  which  may,  however,  again  become  smaller  as  the 
inflammatory  condition  passes  off. 

Cystic  tumours  of  various  kinds  are  met  with  from  time  to  time  in  the  larynx ; 
but  instances  are  comparatively  rare.  In  some  cases  they  may  possibly  result  from 
the  degeneration  and  breaking  down  of  myxomatous  growths,  as  suggested  by  Cornil 
and  Ranvier ;  ^  but  more  frequently,  probably,  they  owe  their  oi^igin  to  causes 
corresponding  to  those  which  lead  to  the  development  of  similar  cysts  in  other  parts. 
In  some  cases  their  contents  are  serous,  or  serosanguinolent ;  in  others  mucous, 
albuminous,  or  synovial  in  character.  They  may  occur  in  almost  any  part  of  the 
larynx,  but  are  most  common  on  the  epiglottis,  and  in  some  cases  attain  considerable 
size."* 

An  interestino^,  and  I  believe  almost  unique,  example  of  mucous  cyst  connected  with  the 
posterior  aspect  of  the  epiglottis,  came  under  the  care  of  Dr.  Wilks  and  Mr.  Durham  in  Guy's 
Hospital  some  few  years  ago.  '  The  patient,  a  delicate  boy  eleven  years  of  age,  had  suffered 
two  years  previously  from  a  severe  attack  of  sore  throat,  and  ever  since  had  experienced 
more  or  less  difficulty  in  swallowing.  This  difficulty  gradually  increased.  His  voice  soon 
became  affected,  and  hy-and-hj-  he  began  to  suffer  from  frequent  and  severe  attacks  of 
dyspnoea,  which  often  came  on  during  sleep.  On  laryngoscopic  examination,  the  epiglottis 
was  not  to  be  seen  presenting  its  ordinary  form ;  but  instead  of  it  there  appeared  a  large 
rounded  swelling,  projecting  downvvards  and  backwards,  and  completely  covering  in  and 
concealing  the  glottis.  The  tumour  was  pale  in  colour,  shining,  and  somewhat  translucent  in 
appearance.  It  could  be  just  reached  by  the  finger,  and  was  elastic,  but  very  tense  to  the 
touch.  Feeling  certain  that  it  contained  fluid,  Mr.  Durham  made  a  free  incision  into  it,  by  means 
of  a  curved,  sharp-pointed  bistoury.  A  sudden  gush  of  thick,  glairy,  muco-purulent  matter 
took  place  ;  and  after  the  momentary  dyspnpea  which  occurred  had  subsided,  the  patient  was 
rel  ieved  of  all  the  symptoms  from  which  he  had  before  suffered  so  severely.  He  made  a  rapid 
recovery,  and  left  the  hospital  quite  well.     On  examination  laryngoscopically  four  years 

had  for  a  long  time  been  comparatively  comfortable,  but  voiceless.  One  day  the  tube  got 
displaced.  Spasm  of  the  larynx,  conjoined  with  the  mechanical  obstruction  caused  by  the 
growth,  proved  immediately  fatal. 

1  See  case  quoted  by  Ehrmann,  Histoire  des  Poli/pes  du  Larynx.     Strasbourg,  1850. 

-  Quoted  by  Krishaber. 

^  See  a  remarkable  case  described  by  Gibb  {op.  cit.  p.  154),  in  which  the  tumour  appa- 
rently sprang  from  the  right  ventricle,  and  tilled  nearly  the  whole  glottis. 
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Fig.  154. — Extroversion  of  the 
Mucous  Membrane  of  the  Left 
Ventricle  of  Larynx,  simulating 
laryngeal  polypus. 


afterwards  (as  well  as  from  time  to  time  in  the  interim),  no  indications  of  any  return  of  the 
disease,  nor  indeed  any  very  clearly  perceptible  mark  of  the  incision,  could  be  discovered.^  A 
case  of  somewhat  similar  kind  is  recorded  by  Delorme,  in  which  two  cysts,  with  glairy  albu- 
minous contents,  were  found  on  the  posterior  aspect  of  the  epiglottis  of  a  man  forty  years  of 
age,  who  died  asphyxiated.'^ 

It  is  worthy  of  remark,  perhaps,  that  true  hydatid  cysts  are  stated  to  have  been 
found  in  the  larynx  in  some  few  very  exceptional  cases.^ 

A  few  instances  of  cartilaginous  and  osseous  growths  in  the  larynx  are  on  record.'' 
Besides  the  growths  of  the  various  kinds  thus  described,  others  of  mixed  form 
and  chai'acter  ai'e  occasionally  met  with  in  the 
larynx.  Thus  the  fibrous,  fibrocellular,  and  glandu- 
lar elements  may  vary  in  relative  proportion  in 
such  manner  and  to  such  extent  as  may  render  it 
impossible  to  assign  the  particular  growth  under 
examination  to  any  definite  class.  And  so  again 
some  growths  which  superficially  appear  papillo- 
matous may  have  firm  fibrous  bases.  And,  further, 
the  condylomata  of  syphilis,  the  thickened  eleva- 
tions of  phthisis,  and  the  small  protuberances  re- 
sulting from  localised  chronic  inflammation  in 
some  cases  can  hardly  be  distinguished  from  what 
more  properly,  perhaps,  ought  to  be  regarded  as 
'  new  growths '  in  the  strictest  acceptation  of  the 
term. 

A  very  interesting  specimen  was  almost  accident- 
ally met  with  some  short  time  since  in  the  post- 
mortem room  at  Guy's  Hospital,  in  which  there  was 
extroversion  of  the  mucous  membrane  of  the  left 
ventricle  of  the  larynx.  Fig.  154  conveys  a  somewhat 
feeble  idea  of  the  appearance  presented.  The  extro- 
verted mucous  membrane  could  be  easily  replaced 
in  its  proper  position  ;  and  when  this  was  done  there  was  nothing  abnormal  in  the 
appearance  of  the  larynx.     The  patient  had  had  no  laryngeal  symptoms.* 


Malignant  Tumours  of  Larynx. 


Cancerous  growths  in  the  larynx  are  for  the  most  part  epitheliomatous  in  charac- 
ter ;  but  instances  of  medullary  cancer  affecting  the  larynx  are  not  wanting.  Scir- 
rhous cancer  is  still  more  rare. 

Epithelioma  of  the  larynx  generally  commences  on  the  pharyngeal  aspect  of  the 
mucous  membrane  covering  the  arytenoid  or  cricoid  cartilages,  and  subsequently 
invades  the  interior  of  the  larynx.  But  in  some  instances  it  commences  inside  ;  and 
in  such  cases,  as  a  rule,  it  first  appears  on  the  ventricular  bands  or  on  the  mucous 
membrane  of  the  posterior  and  lower  part  of  the  larynx  over  or  near  the  internal 
surface  of  the  cricoid  cartilage,  in  the  form  of  small  irregular  nodules,  which 
gradually  increase  in  size  and  soon  ulcerate.  The  distinctive  features  of  advanced 
epithelioma  of  the  larynx,  as  seen  by  aid  of  the  laryngoscope,  have  been  already 
described  (see  p.  682). 

^  See  Transactions  of  Royal  Med.  Chir.  Sac.  vol.  xlvii.  1864. 
^  Journ.  de  la  Societe  de  Medecine  t?ePflm,  Janvier  1808. 

^  Albers,  Gazette  medicale,  fev.  1835 ;  and  Andral,  Anat.  Path,  tome  ii.  p.  490,  quoted 
by  Ryland,  On  the  Diseases  and  Injuries  of  the  Larynx,  Lond.  1837,  p.  226. 

*  See  Ryland.  Op.  cit.  p.  231.  Edin.  Med.  Journ.  vol.  xxxv.  Krishaber.  Op.  cit,  p. 
769.     Tiirck.     Op.  cit.  Fallbixxi.  p.  321. 

*  The  case  is  fully  described  by  Dr.  Moxon,  Trans.  Path.  Soc.  1868,  p.  65.  The  prepara- 
tion is  in  the  Museum  of  Guy's  Hospital.     Preparation  1683. 
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The  symptoms  to  which  '  new  gi-owths '  oi'  '  polypi '  in  the  larynx  give  rise  vary 
in  charactei-  and  severity  with  the  dimensions  and  precise  relations  of  the  particular 
growths  under  observation  ;  and  also  with  the  intensity  of  the  inflammatory  condition 
which  in  many  cases  may  be  excited  by  their  presence,  or  at  any  rate  may  be  sooner 
or  later  associated  with  it. 

Difficulty  of  breathing,  alteration  or  extinction  of  the  voice,  cough,  and,  it  may 
be  (especially  in  the  case  of  cancerous  growths),  difficulty  of  swallowing ;  these  are 
the  symptoms — as  indeed  they  are  also  the  symptoms,  varying  only  in  intensity  and 
ui-gency^-in  all  serious  affections  of  the  larynx,  as  well  as  in  some  other  maladies  in 
which  the  larynx  is  only  indirectly  affected.  It  is  very  rarely  indeed,  if  ever,  that 
any  one  of  these  symptoms  rranifests  such  peculiarities  as  may  be  considered  to 
indicate  the  presence  of  a  '  new  growth.' 

In  many  cases  when  the  patient  first  comes  under  observation  the  difficulty  of 
breathing  is  so  urgent,  or  becomes  urgent  so  speedily,  that  tracheotomy  must  be 
performed  before  any  exact  diagnosis  can  be  made.  The  difficulty  of  breathing  may 
depend  either  upon  the  mechanical  obstruction  caused  by  the  growth,  or  upon  spasm 
of  the  larynx  excited  by  an  incidental  contact  of  the  growth  with  some  unaccustomed 
or  already  irritated  part  of  the  highly  sensitive  boundaries  of  the  glottis.  A  growth 
may  exist  for  a  long  time  almost  harmlessly,  moving  in  correspondence  with  the 
respiratory  movements  of  the  larynx,  and  then  all  at  once  may  get  into  such  position 
as  to  excite  the  most  severe  attack  of  spasmodic  dyspnoea.  This  is  especially  likely 
to  occur  in  the  case  of  pedunculated  growths.  It  may  occur  in  other  cases,  if  from 
any  cause  an  attack  of  ordinary  laryngitis  should  supervene ;  and  it  is  always  more 
likely  to  happen  in  children.  Sessile  growths  by  their  gradual  increase  may 
gradually  constrict  the  aperture  of  the  glottis,  and  thus  proportionately  impede 
respiration,  without  giving  rise,  at  least  during  their  earlier  stages,  to  any  such; 
suddenly  serious  and  dangerous  results  as  those  thus  indicated. 

In  the  case  of  growths  situated  below  the  glottis,  it  may  happen  that  expiration 
is  almost  as  much  impeded  as  inspiration. 

In  some  cases,  by  means  of  the  stethoscope  placed  over  the  larynx,  a  sound 
produced  by  the  movements  of  the  growth  during  respii-ation  (the  bruit  de  drapeau. 
of  the  French)  may  be  detected. 

The  voice  is  affected  to  a  greater  or  less  extent  in  almost  all  cases ;  and  if  the 
growths  are  small,  and  situated  on  the  vocal  cords,  the  affection  of  the  voice  may  be 
the  only  symptom  of  which  the  patient  complains.  The  voice  may  be  simply  changed 
in  tone  and  quality  and  become  harsh  ;  or  it  may  have  the  'cracked  pot '  or  '  Punch  ' 
sound ;  oi-  it  may  be  reduced  to  a  hoarse  whisper ;  or  it  may  be  altogethei"  ex- 
tinguished. In  some  exceptional  cases,  the  voice,  at  iirst  seriously  affected,  has  been 
noticed  to  improve  to  a  certain  extent  with  the  increase  of  the  growth. 

In  a  considerable  proportion  of  cases  there  is  little  or  no  troublesome  cough. 
But  if  an  attack  of  catarrhal  inflammation  should  occur,  the  cough  becomes  espe- 
cially distressing ;  and  tits  of  spasmodic  cough  may  be  excited  from  time  to  time 
in  any  case  in  which  a  pendulous  tumour  is  liable  to  get  into  obstructive  position. 
Occasionally  the  patient  becomes  conscious  of  the  presence  of  some  cause  of  obstruction, 
and  tries  to  '  cough  it  up.' 

Slight  mucous  or  mucopurulent  expectoration  may  attend  the  covigh  :  sometimes 
portions  of  the  growths  may  be  mingled  with  the  expectorated  material ;  ^  and,  as 
already  stated,  in  some  exceptional  instances,  considerable  portions  and  even  the 
whole  of  the  '  new  growths  '  have  been  got  rid  of  in  this  manner. 

Among  the  various  affections  which  may  give  rise  to  symptoms  similar  to  those 
thus  referred  to  as  caused  by  the  presence  of  new  growths  in  the  larynx,  may  be 
enumerated — chronic  laryngitis  with  oedema  ;  spasm  of  the  larynx,  from  whatever 
cause;  laryngismus  stridulus  ;  nervous  aphonia;  pressure  upon  the  pneumogastrics 

'  It  may  be  intere?tipg.  from  an  historical  point  of  view,  to  quote  the  words  of  Ehrmann, 
writing  in  the  ^ear  1S50  : — '  II  n'existe,  il  faut  le  dire,  qu'en  sexd  signe  certain  de  I'existeuce 
de  cette  maladie ;  c'est  rexpuitiou  de  quelques  parcelles  du  polN^pe.' — Op.  cit.  p.  31. 


ENDO-LARYNGEAL   OPERATIONS.  695 

or  the  recurrent  branches  by  tumours,  aneurisms,  &c. ;  retropharyngeal  abscesses ; 
pharyngeal  polypi  hanging  down  or  projecting  into  the  larynx,  &c.  It  is,  however, 
in  the  present  clay  altogether  needless  to  discuss  in  detail  the  distinctive  differences 
that  may  or  may  not  be  presented  by  the  symptoms  in  these  several  affections.  In 
all  cases  in  which  time  and  opportunity  are  at  command  the  diagnosis  may  be 
readily  determined  by  aid  of  the  laryngoscope.  In  cases,  however,  in  which  the 
symptoms  are  very  urgent,  whatever  may  be  their  cause,  relief  must  be  afforded  and 
safety  secured  by  tracheotomy  or  otherwise  before  any  full  inqxiiry  can  be  entered, 
upon  :  laryngoscopic  examination  may  then  be  made  under  favourable  circumstances 
at  any  convenient  subsequent  period.  It  occasionally  happens,  in  the  case  of  growths 
taking  origin  low  down,  that  they  almost  disappear  under  the  vocal  cords  or  into 
the  ventricles  during  inspiration,  and  only  come  thoroughly  into  view  during  ex- 
piration. 

It  is  worthy  of  note  that  in  some  cases,  particularly  in  children,  who  are  difficult 
subjects  for  laryngoscopical  examination,  valuable,  if  not  conclusive,  indications  may 
often  be  obtained  by  digital  exploration.  The  effort  at  vomiting  commonly  excited 
during  the  inti-oduction  of  the  fingei'  into  the  pharynx  causes  the  larynx  to  rise 
momentarily,  and  thus  to  come  within  easy  reach. 

Treatment. — Measures  should  be  adopted  for  the  removal  or  destruction  of  all 
non-malignant  new  growths  in  the  larynx  as  soon  as  practicable  after  their  pi-esence 
and  probable  character  have  been  ascertained.  For  it  may  be  asserted  withou.t  fear 
of  contradiction  that  no  patient  can  be  considered  safe  who  has  in  his  larynx  a  new 
growth  of  any  considerable  size — that  is  to  say,  unless  his  safety  has  been  secured  by 
tracheotomy.  And  small  growths,  as  already  stated,  are  liable  to  enlarge  more  or 
less  quickly,  and  often  unexpectedly ;  and  even  while  still  small  they  may  favour  the 
supervention  of  dangerous  inflammation. 

In  some  cases  it  is  absolutely  necessaiy,  and  in  others  it  may  be  desirable,  to 
perform  tracheotomy  before  proceeding  to  any  fui'ther  operative  measures.  Very 
many  cases,  however,  have  now  occurred  in  which,  without  tracheotomy,  growths 
have  been  removed  from  the  larynx,  not  only  with  the  best  ultimate  results,  but 
also  without  having  involved  the  patient  even  temporarily  in  any  serious  risk. 

The  advisability  of  performing  tracheotomy  as  a  preliminary  measure  must  be 
determined  by  the  urgency  of  the  symptoms,  and  the  probable  difficulties  and 
dangers  of  the  proceedings  about  to  be  carried  out. 

A  great  variety  of  different  methods  has  been  devised  and  adopted  for  the  removal 
of  growths  from  the  larynx.  They  may  be  divided  into  those  in  which  the  operation 
is  performed  by  aid  of  the  laryngoscope  through  the  motith  and  natural  passages,  and 
those  in  which  access  is  first  obtained  to  the  interior  of  the  larynx  by  means  of 
incisions  in  the  median  line  through  the  skin,  cartilages,  &c. 

In  deciding  upon  the  course  to  be  pursued,  it  is  necessary  in  every  case  to  take 
into  consideration  not  only  the  size,  precise  situation,  and  character  of  the  growth, 
but  also  the  age,  development,  and  condition  of  the  patient,  together  with  his  general 
and  special  powers  of  endurance.  If  success  is  not  attained  by  the  method  first 
adopted,  another  may  be  tried. 

A.    Endo-laryngeal  Operations, 

1.  The  ajjplication  of  caustics  and  powerful  astringents  to  growths  in  the  larynx 
may  be  accomplished  by  the  several  methods  already  described  (see  p.  663) ;  in  the 
case  of  small  isolated  papillary  gi'owths,  such  applications,  several  times  repeated,  are 
not  unlikely  to  prove  efficacious. 

2.  Small  fibrous,  fibroid,  and  fibro-cellvdar  growths,  and  small  or  large  papillary 
growths,  may,  in  many  cases,  be  successfully  seized  by  means  of  properly  adapted 
forceps,  and  either  torn  off  and  removed  in  mass,  or  so  crushed  as  to  lead  to  their 
destruction.  It  is  always  desirable  to  warm  all  laryngeal  instruments  in  order  to 
prevent,  as  far  as  possible,  unnecessary  irritation.     As  a  rule,  it  is  not  safe  to  give 
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chloroform.  In  the  case  of  multiple  growths,  the  repeated  use  of  the  forceps  is 
often  necessary.  Portion  after  portion  may  be  removed  either  at  the  same  sitting,  or 
dai'ing  a  serie3  of  sittings  at  intervals,  according  to  circumstances.  This  method  is 
especially  advocated  by  Mackenzie  ;  ^  and  the  laryngeal  forceps  which  bear  his  name 
(fig.  155)  are,  I  believe,  the  most  generally  applicable,  and  therefore  the  best  of  all 
the  instruments  yet  devised  for  such  purposes.  They  can  be  fitted  with  horizontal 
or  perpendicular  blades.  Forceps  made  upon  the  principle  illustrated  in  fig.  156 
are  also  very  efficient.  Some  of  these  forceps  are  made  to  open  laterally,  and  others 
antei'o-posteriorly,  like  those  represented  in  the  figure.  In  some  cases  ordinary 
laryngeal  forceps,  such  as  those  figured  and  described  in  the  chapter  on  Foreign  Bodies 
in  the  Larynx,  have  been  used  with  perfect  success. 

Fig.  155. — Mackenzie's  Laryngeal  Forceps. 


3.  For  the  removal  of  laryngeal  growths  by  the  Wire  Snare  it  is  necessary  to 
employ  a  slender  and  appropriately  curved  instrument  carrying  a  wire  loop,  which 
can  be  quickly  and  easily  drawn  home  when  once  it  has  been  made  to  encircle  the 
growth.  The  insti-ument  successfully  used  by  Dr.  Walker  of  Peterborough  in  the  first 
case  in  which  a  laryngeal  growth  was  removed  from  the  larynx  during  life  in  this 
country,  was  a  modification  of  Gooch's  double  cannula.-  But  the  double  tube  is  cum- 
bersome and  altogether  unnecessary.  Gibb's  '  Laryngeal  Ecraseur '  ^  is  a  far  more 
perfect  instrument — indeed,  nothing  could  be  better  adapted  for  its  purpose,  unless 
it  be  some  such  modification  as  that  suggested  by  Dr.  George  Johnson.^  These 
instruments  bear  a  general  resemblance  in  construction  and  mode  of  working  to 
Wilde's  Aural  Polypvis  Snare,  and   Hilton's  Nasal  Polypus   Snare ;  but  they  ai-e,  of 

Fig.  15G. — Laryngeal  Forceps,  opening  antero-posteriorly. 


course,  difierent  in  shape  and  more  slender.  In  using  this  instrument  the  wire  loop 
is  made  to  encircle  the  growth,  and  then  pulled  tightly  home.  The  gi'owth  is  then 
forcibly  pulled  or  twisted  from  its  attachment,  and,  as  a  rule,  is  brought  away  in  the 
loop.  This  method  is  stiongly  advocated  by  Sir  D.  Gibb,^  and  Dr.  George  Johnson.^ 
It  is  especially  applicable  in  cases  in  "which  the  growths  project  in  such  manner  and 
direction  as  to  render  them  easily  caught,  and  in  which  they  are  soft  or  pliable  in 
texture,  and  not  very  large.  Dr.  Mackenzie  has,  however,  pointed  out  the  possi- 
bility of  the  wire  being  displaced,  and  thus  missing  the  growth.  He  has  devised  and 
successfully  used  a  wire  snare  concealed  in  a  loop  of  metal,  which  can  be  slowly 
tightened  by  means  of  a  cog-wheel  turned  by  the  index-finger.     Professor  Stoerk  was 

^  Op.  cit.  p.  114.  ~  S(^  Lancet,  November  9,  1861,  p.  444. 

^  Made  by  Weiss  ;  see  Gibb.     Op.  cit.  p.  138. 

^  See  Transactions  Royal  Med.-Chir.  Soc.  vol.  li.  p.  173  et  seq. 

^  Op.  cit.  p.  138.  ®   Op.  cit.  p.  173  et  seq. 
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the  first  to   use  the  metal  guai-d  ;  but  his  instrument  has  a  circular  knife  in  place  of 
the  wire,  on  the  principle  of  the  guillotine. 

4.  TJie  galvanocaustic  method  was  first  practised  by  Middeldorpf,  and  has  since 
been  adopted  by  Voltolini,  Tiirck,  Brvins,  and  others.  It  has  been  still  more  re- 
cently recommended  by  Dr.  Reichel  of  Breslau. '  This  method  consists  in  encircling 
and  cutting  off  the  growth  by  means  of  a  platinum  wire,  which  is  so  arranged  in  an 
appropriate  carrier  that  when  in  position  it  can  be  intensely  heated  by  means  of  a 
galvanic  battery  with  which  it  is  connected.  The  diflSculties  of  this  method  are 
suflBciently  obvious,  and  they,  together  with  certain  other  practical  objections  to  it, 
are  clearly  and  forcibly  stated  by  Bruns,^  after  some  experience  of  its  use.  Its  ad- 
vantages in  certain  cases  are  equally  obvious ;  and  it  would  appear  to  be  especially 
applicable  in  cases  in  which  single  fibrous  growths  exist,  the  peduncles  of  which  are 
too  strong  to  permit  them  to  be  safely  torn  away  by  means  of  the  snare  or  forceps.  A 
touch  of  the  heated  wire  may  be  sufficient  to  dispose  of  small  papillomatous  growths. 

5.  The  knife,  propei-ly  curved  and  guarded,  or  the  laryngeal  scissors,  may  be 
used  for  the  separation  of  firmly-attached  growths  which  may  have  been  seized  but 
cannot  be  pulled  off  by  the  snare  or  forceps.  Such  means  were  adopted  in  several  of 
the  cases  successfully  treated  by  Bruns.^  Several  different  forms  of  laryngeal 
guillotine  have  been  devised.  Of  these  Matthieu's  is  probably  the  best.  It  has 
been  used  with  success  in  several  cases. 

6.  Simj^le  functure  by  the  guarded  bistoury  or  some  specially  contrived  instrument 
(such  as  Mackenzie's  laryngeal  lancet)  has  proved  completely  efficacious  in  several 
instances  in  which  the  growths  were  cystic  in  character ;  and  in  such  eases  this 
method  may  be  recommended.  If  in  any  case  the  cyst  should  fill  again,  it  may  be 
desirable  on  a  second  occasion  to  remove  a  portion  of  the  cyst  wall,  or  at  least  to 
make  a  more  extensive  incision  than  the  previous  one. 

It  is  scarcely  needful  to  add  that  all  these  several  methods  of  removing  laryngeal 
growths  require  during  their  execution  the  guidance  afforded  by  the  laryngoscope. 

B.     Extra-laryngeal  Operations^ 

In  certain  cases  in  which  the  growths  are  numerous,  or  very  large,  or  single  but 
firmly  attached,  and  in  those  cases  again  in  which  the  patients  are  young,  and  unable 
to  bear  the  introduction  of  instruments  through  their  narrow  natural  passages,  the 
easiest,  most  certain,  and  at  the  same  time  the  safest  method  of  operating  consists  in 
laying  open  the  cavity  of  the  larynx  by  external  incision,  and  then  removing  the 
growths  by  scissors,  ecraseur,  or  galvauo-caustic  wire.  The  results  of  experience^ 
encourage  the  further  and  more  confident  adoption  of  this  procedure  in  special  cases. 
It  affords  opportunity  for  the  more  immediate,  complete,  and  effectual  removal  of  the 
growths  than  can  be  obtained  in  any  other  manner.  It  is  by  no  means  difficult  of 
execution,  nor  does  it  usually  involve  any  very  great  risk.  Such  bleeding  as  may 
occur  can  be  readily  checked,  for  all  the  parts  are  fully  exposed ;  and  freedom  of 
respiration  may  be  secured  by  the  preliminary  pei-formance  of  tracheotomy — if, 
indeed,  this  operation  have  not  previously  been  rendered  necessary. 

A  good  illustration  of  the  success  attending  this  method  is  afforded  by  the  case  of  a  girl, 
thirte^en  years  of  age,  under  Mr.  Durham's  care  some  years  since  in  Guy's  Hospital. 
Tracheotomy  had  been  performed  four  years  previously  on  account  of  the  urgent  dyspnoea 


^  Klinische  Wochenschrift,  No.  li.  1SG9.     Berlin. 

*  Die  Lnrynyoskopie  und  die  laryngoskopische  Chirurgie,  p.  144,  et  seq.     Tiibingen,  1865. 
3  See  Table,  oji.  cit.  p.  254. 

^  It  is  worthy  of  note,  that  the  first  recorded  operation  of  this  kind  was  performed  in  the 
year  1844  by  Ehrmann,  who,  without  the  aid  of  the  laryngoscope  (not  then  in  use),  diagnosed 
the  existence  of  growths  in  the  larynx  from  the  symptoms  and  the  appearance  of  portions  in  the 
sputa.  He  was  justly  so  confident  of  the  correctness  of  his  diagnosis,  that  he  boldly  opened 
the  larynx  by  median  section,  found  the  growths,  removed  them,  and  cured  his  patient. 
Laryngotomie  dans  un  cas  de  Polype  du  Larynx  ;  Strasbourg,  1844.     Also  op.  cit. 

*  See  especially  the  excellent  treatise  of  Dr.  Charles  Planchon,  Faits  cUniques  de  Zaryn- 
gotomie  ;  Paris,  1869.     In  this  treatise  a  large  number  of  i'lustrative  cases  are  given. 
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from  which  she  then  suffered.  On  laryugoscopical  examination,  masses  of  warty  growths 
were  distinctly  seen.  These  were  removed  by  the  scissors  alter  exposure  of  the  laryngeal 
cavity  by  section  through  the  thyroid  cartilage,  crico-thyroid  membrane,  and  other  structures. 
Nitrate  of  silver  was  fieely  applied  to  the  bleeding  surfaces.  The  growths  had  occupied  the 
whole  cavity  of  the  larynx.  The  divided  parts  were  brought  together.  The  patient  made  a 
speedy  recovery,  and  the  tracheotom}'  cannula,  which  she  had  worn  for  four  years,  was  re- 
moved ten  days  after  Ihe  operation.  Three  ur  four  years  after  the  operation  she  was  in  good 
voice,  and  no  appearance  could  be  discovered  of  any  recurrence  of  the  growths.^  In  two 
other  cases  the  results  have  been  equally  satisfactory. 

A  remarkable  case  is  recorded  b}'  Ealassa  of  Pesth.  The  patient,  a  young  woman, 
twenty-one  years  cf  age,  had  sufliered  from  more  or  less  difficulty  of  breathing,  and  had  been 
aphonic  for  more  than  two  years.  On  laryngoscopical  examination  growths  in  the  larynx 
were  seen.  Balassa  laid  open  the  larynx  by  section  thiough  the  thyroid  cartilage,  and  re- 
moved five  portions  of  new  growth.  The  patient  made  a  good  recovery,  and  her  voice 
retuined.  Less  than  a  year  afterwards,  she  again  lost  her  voice,  and  experienced  increased 
difficulty  in  breathing.  Balassa  a  second  time  opened  the  larynx  through  the  thyroid  carti- 
lage in  the  situation  of  the  old  cicatrix.  Three  or  four  portions  of  new  growth  were  removed. 
The  patient  again  made  a  good  recovery ;  and,  as  the  result,  was  altogether  relieved  of  her 
dyspncea,  and  regained  her  voice.- 

Extra-laiyngeal  operations,  however,  sliovild  only  be  attempted  after-  othei-  less 
severe  methods  have  failed,  or  when  life  is  in  danger  from  dysphagia  or  sufibcation. 

In  operations  of  this  kind  the  thyroid  cartilage  or  the  thyio-hyoid  or  crico-thyroid 
membrane  may  be  divided  after  Malgaigne's  method.  It  is  desirable  to  avoid,  if 
possible,  cutting  through  or  otherwise  damaging  the  cricoid  cai'tilage. 

MM.  Prat  and  Follin  have  each  succeeded  in  removing  tumours  from  the  larynx 
after  having  divided  the  thyro-hyoid  membrane  and  superficial  structures  by  trans- 
verse incision.^  The  objectionvS  to  this  method,  arising  principally  from  the  neces- 
sary section  of  the  hyoidean  miiscles,  as  well  as  from  the  imperfect  extent  to  which 
the  cavity  of  the  larynx  is  exposed,  are  sufficiently  obvious. 

In  the  case  of  epitheliomatous  and  other  cancerous  growths,  it  would  appear  to 
be  worse  than  useless  to  attempt  I'emoval,  without  first  fully  opening  the  larynx  and 
exposing  the  whole  extent  of  the  morbid  structures.  Whether  any  such  atiempt  is 
justifiable  the  circumstances  of  the  case  mv^st  decide.  As  a  general  rule  tracheotomy 
becomes  necessary  sooner  or  later  ;  and  it  is  probable  that,  when  once  the  character 
of  the  malady  is  recognised,  the  earlier  the  operation  is  performed  the  better. 

Extirpation  of  the  larynx. — The  removal  of  the  entire  larynx,  including  the 
lower  portion  of  the  epiglottis,  was  first  performed  by  Billroth  in  the  year  1873.  It 
had  been  suggested  as  a  practicable  operation,  however,  nearly  twenty  yeais 
befoi-e  this.  In  1870  Czerny,*  by  experiments  on  dogs,  proved  that  the  operation 
might  be  successfully  carried  out.  In  Billioth's  case,  in  addition  to  the  cricoid  and 
thp'oid  cartilages  and  both  arytenoids,  the  two  upper  tracheal  rings  and  the  lower 
portion  of  the  epiglottis  were  removed.  In  one  case,  in  addition  to  the  entire  larynx, 
the  hyoid  bone,  and  part  of  the  tongue,  and  both  submaxillary  glands  were  removed.^ 
The  patient  recovered  from  the  opei-ation  and  lived  several  months  afterwards,  ulti- 
mately dying  from  a  recurrence  of  the  original  disease  (carcinoma)  in  the  cervical 
lymphatic  glands. 

Dr.  Foulis  of  Glasgow  ^  was  the  first  to  perform  the  operation  in  this  country. 
In  his  case  a  papilloma  had  been  twice  completely  removed  by  extra-laryngeal 
methods,  and,  after  an  interval  of  nearly  sixteen  months,  had  again  so  increased  in 
size  as  to  necessitate  the  removal  of  the  larynx.  Dr.  Foulis  was,  however,  able  to 
save  the  upper  cornua  of  the  thyroid,  and  a  portion  of  the  arytenoid  cartilages.  This 
patient,  however,  died  within  a  year  and  a  half  from  pulmonary  phthisis.  Dr. 
Foulis  describes  the  operation  as  foUow^s  : — '  A  single  vertical  median  incision  from 

*  See  Guy's  Hasjntnl  Sepwts,  3rd  series,  vol.  xii.  p.  541. 

*  Wiener  Medizinische  Wochenschrift ,  November  1868,  quoted  by  Planchon.  Op.  cit.  pp. 
62  and  79. 

3  Prat,    Gazette  des  Hojntaux,  1857.     Follin,  Archives  f/Snenrles,  f^v.  1867.     Quoted  by 

Planchon.     Op.  cit.  *  British  Medical  Journal,  June  1870. 

^  Langenbeck,  Medical  Times  ami  Gazette,  August  1875.  ®  Lancet,  October  1877. 
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the  hyoid  bone  to  the  second  ring  of  the  trachea  exposes  the  front  of  the  larynx. 
The  two  sides  of  the  cartilaginous  box  are  then  freed  from  the  muscles  quite  back 
to  the  gullet.  Up  to  this  point  the  larynx  is  not  opened,  and  no  blood  can  escape 
into  it.  The  larynx  is  then  sepai-ated  from  the  trachea  by  a  transverse  cut,  the 
trachea  having  been  previously  transfixed  and  held  forward  with  a  sharp  hook.  A 
large  syphon  tube  of  vulcanite,  fitting  the  trachea,  is  put  in  to  keep  out  the  blood 
and  permit  free  respiration.  If  this  is  neatly  and  carefully  done,  there  is  no  need  of 
preliminary  tracheotomy  and  use  of  Ti-endelenburg's  tampon,  which  has  the  dis- 
advantage of  largely  increasing  the  length  of  the  wound ;  while  in  Billroth's  case,  at 
all  events,  it  was  not  found  to  facilitate  matters  to  any  extent.  If  there  is  much 
oozing,  something  may  be  done  by  adopting  Rose's  plan  of  lowering  the  head  of  the 
patient,  so  that  the  flow  of  blood  is  in  the  direction  away  from  the  trachea.  The 
upper  and  posterior  attachments  of  the  larynx  are  next  cut,  care  being  taken  in 
separating  the  gullet  and  pharynx  to  keep  the  edge  of  the  knife  close  to  the  carti- 
lages so  as  to  avoid  button-holing  the  gullet.  It  might  be  well  to  mop  the  raw  sur- 
face out  with  a  solution  of  chloride  of  zinc  (30  gr.  to  the  ounce)  at  the  close  of  the 
operation ;  but  it  is  not  advisable  to  irrigate  the  wound  in  any  way  afterwards, 
on  account  of  the  gulping  and  "iriitation  which  it  sets  up."  When  the  wovind  has 
fairly  healed,  Gvissenbauer's  ^  artificial  vocal  apparatus  shovild  be  introduced.  In 
Billroth's  case  this  was  introduced,  on  the  twenty-first  day  the  patient  being  able  to 
speak  in  a  loud  monotonous  artificial  voice.  Dr.  Mackenzie  ^  gives  a  very  valuable 
table  of  the  cases  hitherto  recorded.  It  appears  that  out  of  nineteen  patients  who 
had  been  subjected  to  entire  or  partial  removal  of  the  larynx,  nearly  half  died  within 
the  first  fortnight.  In  seven  others,  recurrence  of  the  disease  took  place  at  periods 
varying  from  three  to  ten  months.  These  results  are  not  encouraging,  for  there  is 
certainly  a  very  great  immediate  risk,  and  it  is,  moreover,  at  present  difiicult  to 
rightly  estimate  the  chance  of  life  without  resorting  to  operation. 

Trendelenburg's  laryngeal  tamjion  consists  of  an  india-rubber  belt  which  encircles 
the  lower  end  of  the  tracheotomy  tube.  The  belt  is  inflated  (but  not  too  fully)  by 
means  of  a  fine  silver  tube  soldered  to  the  outside  of  the  cannula,  which  is  free  at  one 
end,  and,  by  the  other,  communicates  with  the  belt.  To  the  free  end  is  attached  a  few 
inches  of  elastic  tubing,  terminating  with  a  stop-cock.  When  the  belt  is  inflated  it  is 
even  with  the  surface  of  the  cannula.  Dr.  Semon  has  greatly  improved  this  arrangement 
by  placing  the  fine  tube  within  the  cannula.  This  is  a  most  valuable  instrument  in 
preventing  blood  entering  the  trachea  during  severe  operations  on  the  larynx, 
pharynx,  or  tongue. 

Sensory  Affections  of  the  Larynx. 

The  mucous  membrane  of  the  larynx  may  lose  its  natural  sensibility,  either  as  the 
result  of  central  disease  or  of  mischief  affecting  the  fibres  which  go  to  form  the  superior 
laryngeal  nerves.  This  condition  is  chiefly  met  with  in  patients  recovering  from 
diphtheria,  and  associated  with  diphtheritic  paralysis.  In  some  cases  the  sensibility 
of  the  epiglottis  and  vocal  cords  is  so  completely  lost  that  the  contact  of  the  laryngeal 
probe  with  the  mucous  membrane  covering  these  parts,  produces  neither  sensation 
nor  reflex  movement  in  the  larynx.  This  ancesthesia  may  be  incomplete,  the  patient 
in  these  cases  feeling  the  contact  of  the  probe  ;  and  it  may,  moreover,  affect  one  or 
both  sides  of  the  larynx.  Difficulty  of  swallowing,  especially  liquids,  is  often  expe- 
rienced ;  and  under  these  circumstances  food  may  enter  the  air-passages  and  set  up 
irritation,  and  thus  produce  serious  and  even  fatal  pulmonary  mischief. 

In  other  and  larer  cases  the  an'festhesia  is  due  to  bulbar  paralysis,  which  leads  to 

^  This  instrument  consists  of  two  portions — a  tracheal  cannula,  and  an  ascending  stem.  The 
stem  is  first  introduced,  and,  through  its  mouth,  the  cannula.  A  groove  in  this  allows  the 
introduction  of  a  vibrating  reed.  Dr.  Foulis  has  improved  the  original  instrument ;  and  Heine 
has,  by  means  of  screw  mechanism  attached  to  the  reed,  permitted  its  removal  to  one  side 
when  the  patient  is  not  speaking — an  arrangement  which  gives  the  freest  supply  of  air  during 
ordinary  respiration. 

^  Diseases  of  Throat  and  Nose,  vol.  i.  p.  344. 
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a  fatal  termination  as  surely  as  the  dipbtheritie  form  of  disease,  in  a  few  weeks,  ter- 
minates in  recovery. 

In  the  treatment  the  greatest  care  should  be  taken  to  prevent  food  accidentally 
passing  into  the  larynx.  If  the  loss  of  sensibility  is  confined  to  one  side,  the  patient 
may  possibly  be  able  to  swallow  when  lying  on  the  sound  side.  If  both  sides  are 
affected,  it  will  be  necessary  to  feed  the  patient  with  the  oesophageal  tube,  or  for  a  time 
by  means  of  nutrient  enemata.  The  surgeon  should  boar  in  mind  the  possibility  of 
the  tube  entering  the  larynx,  owing  to  the  lessened  sensibility  of  the  parts.  To  pre- 
vent this  accident  it  should  be  guided  as  far  as  possible  by  the  finger ;  and  if  there 
should  still  be  any  doubt  as  to  its  position,  as  Mackenzie  suggests,  the  patient  should 
be  desired  to  produce  a  vocal  sound  before  any  food  is  injected.  The  daily  use  of  the 
galvanic  current  by  means  of  the  laryngeal  rheophore,  and  the  administration  of 
tonics,  especially  iron  combined  with  strychnine,  will  be  the  best  treatment. 

A  morbidly  increased  sensibility  of  the  larynx  (hyperesthesia)^  and  in  some  cases 
neuralgia,  may  follow  attacks  of  laryngitis.  These  changes  from  the  healthy  sensi- 
bility of  the  larynx  may  sometimes  be  traced  to  hysteria,  or  to  the  prolonged  use  of 
the  voice,  whilst  the  neuralgia  seems  chiefly  to  result  from  cold.  In  these  cases  the 
larynx  is  abnormally  irritable  and  sensitive,  the  patient  complaining  of  a  dry,  prick- 
ing, or  burning  sensation,  or  at  times  even  believing  that  some  foreign  body  is  lodged 
in  the  throat.  These  symptoms  are  not  dangerous  in  themselves,  although  often  long 
persistent. 

The  treatment  should  be  guided  by  the  general  condition  of  the  patient.  Change  of 
air,  if  possible,  seabathing,  suitable  mental  occupation,  with  local  astringent  applica- 
tions, are  usually  in  the  long  run  successful.  Iodide  and  bromide  of  potassium  have 
each  been  advocated,  and,  in  those  cases  in  which  rheumatism  is  suspected,  with  un- 
doubted benefit. 

Motor  Affections  of  Larynx. 

Laryngeal  lyaralysis  may  result  from  disease  of  the  nervous  system,  or  may  be 
less  commonly  due  to  some  local  change  in  the  muscles  of  the  part.  Hence  it  is 
either  neuropathic  or  myopathic.  In  diagnosing  these  conditions  it  is  necessary  to 
exclude  those  cases  in  which  muscular  movement  is  impeded  or  arrested  simply  from, 
mechanical  causes,  such  for  example  as  a  swollen  condition  of  the  inter-arytenoid  fold 
or  anchylosis  of  the  crico-arytenoid  articulations. 

Neuropathic  Paralysis. 

When  the  paralysis  arises  from  disease  of  the  nervous  system  (when  it  is  neuro- 
pathic) the  cause  may  be  traced  either  to  central  disease  involving  the  motor  nucleus 
of  the  pneumogastric  in  the  floor  of  the  fourth  ventricle,  or  the  trunk  of  the  nerve 
itself;  or  its  laryngeal  branches  on  one  or  both  sides  may  be  implicated. 

When  disease  affects  the  motor  nucleus  of  the  pneumogastric,  the  laryngeal  symp- 
toms are  sooner  or  later  associated  with  others  which  clearly  point  to  central  mischief. 
The  muscles  of  the  soft  palate,  tongue,  or  face  are  commonly  involved,  and  in  addi- 
tion there  may  be  hemiplegia.  A  certain  number  only  of  the  fibres  which  go  to  form 
the  nerve  may  be  affected ;  sometimes  those  which  ultimately  form  the  recurrent 
nerve,  or  even  those  fibres  which  supply  a  single  muscle,  may  alone  be  involved. 

The  laryngeal  symptoms  vary  in  a  corresponding  degree.  Hence  all  the  muscles 
on  one  side  may  be  paralysed,  or  only  the  abductor  or  adductor.  The  voice  is  com- 
monly aflfected,  and  if  both  abductors  be  paralysed  there  is  marked  stridor  during 
inspiration  ;  but  these  symptoms  will  be  considered  more  fully  in  discussing  the. 
paralyses  due  to  injury  or  disease  of  the  laryngeal  nerves. 

When  the  whole  trunk  of  the  nerve  is  affected,  the  laryngeal  symptoms  vary 
accordmg  to  the  seat  of  the  disease.  Thus,  for  example,  if  a  tumour  involves  the 
entire  trunk  of  the  nerve  at  its  exit  from  the  cranium,  both  the  superior  and  the 
recurrent  laryngeal  branches  will  be  implicated,  and  there  will  be  complete  paralysis 
of  the  muscles  of  this  side.  If,  on  the  other  hand,  destruction  of  the  functions  of 
the  nerve  takes  place  below  the  origin  of  the  superior  laryngeal,  then  only  those 


NEUEOPATHIC   PARALYSIS.  701 

muscles  supplied  by  it  will  be  affected,  the  depressors  of  the  epiglottis  and  the  crico- 
thyroid muscle  escaping. 

If,  again,  certain  motor  fibres  in  the  trunk  of  the  nerve  remain  uninjured,  the 
muscles  to  which  these  are  destined  will  of  course  retain  their  function.  It  appears, 
therefore,  that  the  lesions  involving  the  trunk  of  the  pneumogastric  produce  a  series 
of  laryngeal  symptoms  almost  identical  with  those  which  result  from  disease  of  its 
superior  or  recurrent  branch.  The  functions  of  the  nerve  may  be  wholly  or  partially 
destroyed,  as  the  result  of  pressure  from  tumour,  or  the  sac  of  an  aneurism,  enlarged 
or  suppurating  glands,  or  bronchocele.  It  might,  moreover,  be  injured  during  opera- 
tions on  the  neck,  or  during  ligature  of  the  carotid  artery. 

The  superior  larpigeal  nerve,  as  already  stated,  is  occasionally  affected  as  the 
result  of  diphtheria.  More  rarely  the  paralysis  is  due  to  other  causes,  such  as  pressure 
resulting  from  enlarged  cervical  glands,  or  direct  injury  to  the  nerve  itself. 

In  these  cases  motor  paralysis  is  superadded  to  anaesthesia ;  the  depressors  of  the 
epiglottis  and  the  crico-thyroid  muscle  are  involved.  The  epiglottis,  therefore,  is  not 
propei-ly  depressed  during  deglutition,  and  food  easily  enters  the  larynx.  Paralysis 
of  the  crico-thyroid  muscle  may  usually  be  detected  by  placing  the  finger  over  the 
muscle,  and  noting  the  absence  of  contraction  during  attempted  phonation. 

When  both  sides  are  affected,  the  vocal  cords  are  relaxed  and  have  a  wavy  out- 
line. A  slight  flapping  of  the  central  and  most  relaxed  portion  of  the  cord  has  been 
noticed  during  respiration ;  where  one  muscle  only  is  affected,  the  vocal  cord  on  that 
side  '  remains  on  a  higher  level  than  its  fellow.'  The  voice  is  commonly  lost  in  these 
cases.  The  chief  danger  seems  to  result  from  food  passing  through  the  glottis  and 
setting  up  pulmonary  mischief.  When,  however,  one  side  alone  is  affected  the  danger 
from  this  cause  is  much  lessened. 

The  treatment  must  be  carried  out  with  the  utmost  care  in  order  to  prevent  par- 
ticles of  food  reaching  the  air-passages.  The  patient  must  be  fed  with  the  oesophageal 
tube.  Galvanism  should  be  used,  and  tonics  combined  with  strychnia  administered. 
If  any  local  cause  can  be  detected,  the  possibility  of  its  removal  shoidd  at  once  be 
considered. 

The  recurrent  laryngeal  nerve  may  be  affected  on  one  or  both  sides.  Complete 
bilateral   paralysis   is,    however,   uncommon ;    it   has   been 

already  seen  that  this  condition  may  be  the  result  of  central  ^^^-  1*37.— Paralysis  of 
,.  .      ^,  1   11  _Li    j_   -j^  1       1        ^  Lett  Kecurrent  Nerve. 

disease  m  the  mediilia,  or  that  it  may  be  due  to  compres-        (Mackenzie  ) 

sion  of  the  trunk  of  the  pneumogastric  itself.  The  recurrent 
nerves  alone  are,  however,  occasionally  involved  in  a  cance- 
rous growth  of  the  oesophagus  or  elsewhere,  or  they  may  be 
compressed  by  an  enlarged  thyroid  gland  or  the  sac  of  an 
aneurism.  The  symptoms,  in  whatever  manner  they  may 
be  produced,  are  by  no  means  uniform ;  and  this  variation 
appears  to  result  from  the  paralysis  being  in  many  cases 
incomplete,  owing  to  the  escape  of  certain  fibres  which  are  thus  able  to  perform 
their  motor  functions. 

If  the  entire  trunk  is  involved  on  both  sides,  the  vocal  cords  remain  passive  and 
'immovable  in  what  has  been  well  termed  '  the  cadaveric  position  ; '  midway,  that  is, 
ibetween  the  position  of  phonation  and  that  of  deep  inspiration. 

I  There  is  no  dyspnoea;  but,  the  muscles  of  the  larynx  acting  no  longer  as  a  barrier 
to  regulate  the  passage  of  air  from  the  chest,  the  patient  can  neither  expectorate  nor 
use  his  voice  properly,  and  all  his  attempts  ai-e  accompanied  by  great  efforts  owing  to 
the  waste  of  expired  air. 

In  incomplete  paralysis  the  abductors  are  most  commonly  affected,  and  this 
jappears  to  be  the  case  whether  the  paralysis  is  on  one  or  both  sides.  Several 
ingenious  explanations  have  been  given  to  account  for  this  curious  fact,  but  none  are 
jsntirely  satisfactory.  If,  then,  the  abductors  alone  are  affected,  the  adductors  acting 
iwithovit  their  opposing  muscles,  the  vocal  cords  remain  near  the  middle  line ;  and  if, 
on  the  other  hand,  the  adductors  be  affected,  the  glottis  remains  widely  open.  The 
sondition  of  the  voice  depends  to  a  large  extent  on  the  implication  of  the  tensors 
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(crico-thyroid  and  thyro-arytenoid).    When  the  abductors  are  alone  affected  dyspnoea 
is  commonly  present. 

If  the  pai'alysis  is  complete  on  one  side  and  incomplete  on  the  other,  the  voice, 
although  greatly  modified,  is  not  entirely  lost.  After  a  time  the  affected  muscle 
becomes  atr-ophied. 

The  danger  in  these  cases  depends  to  a  great  extent  on  the  seat  and  the  cause  of 
the  mischief,  but  the  laryngeal  complications  are  sometim.es  so  severe  as  to  necessitate 
tracheotomy.  In  the  treatment,  therefore,  the  remedies  must  be  selected  according  to 
the  exigencies  of  each  case.  When  the  paralysis  is  unilateral  it  is  commonly  on  the 
left  side ;  the  left  recurrent,  from  its  long  course  around  the  arch  of  the  aorta,  being 
especially  liable  to  pressure  from  aneurismal  and  mediastinal  tumours.  The  right 
nerve,  however,  g,s  ig  well  known,  comes  into  close  relation  with  the  apex  of  the 
right  lung,  and  ^herpfore  may  be  affected  by  disease  occurring  at  the  apex  of  this 
lung. 

If  the  paralysis  be  complete,  the  cord  on  the  affected  side  remains  in  the  cadaveric 
position,  the  healthy  oord  moving  towards  it  and  even  passing  beyond  its  normal 
limit.  In  cases  of  one-sided  paralysis,  the  voice  is  usually  much  altei-ed  and  some- 
times  even  lost,  and  speech  is  effected  when  possible  with  much  greater  effort  than 
before.  There  is  oftep  considerable  stridor,  due  apparently  to  the  adducted  position 
of  the  cord. 

The  prognosis  must  depend  on  the  cause  of  the  paralysis  and  the  amount  of 
dyspnoea.     In  the  treatment  tracheotomy  may  be  requii'ed. 

Myopalhic  Paralysis. 

The  term  Myopathic  Paralysis  may  be  applied  to  those  cases  in  which,  as  far  as 
can  be  ascertained,  there  is  neither  nerve  lesion  nor  any  mechanical  cause  to  which 
the  arrested  movements  can  be  attributed.  What  the  exact  changes  are,  and  whether 
they  lead  to  subsequent  disease  in  the  nervous  system,  it  is  not  necessary  here  to 
discuss,  but  undoubtedly  fatty  degeneration  and  atrophy  of  the  muscular  fibres  have  . 
been  observed  after  death.  It  is  probable,  however,  that  many  so-called  myopathic 
cases  may  be  in  reality  those  of  true  paralysis  which  have  not  been  recognised  as  such 
during  life,  or  even  after  death  in  the  post-moi-tem  room. 

The  abductor  viuscles  seem  to  be  those  chiefly  affected ;  male  adults  being  most 
liable  to  this  disease.  Long- continued  use  of  the  voice,  exposure  to  cold,  injuries 
resulting  from  swallowing  liquids  too  hot  or  too  cold,  the  irritation  set  up  by  the  pass- 
age of  a  bone  or  other  hard  substances  along  the  lower  part  of  the  pharynx— each  and  i 
all  have  been  regarded  as  the  cause  of  this  form  of  paralysis.  It  will  be  readily  seen 
how  liable  these  muscles  are  to  injuries  from  such  causes,  lying  as  they  do  between 
the  thin  mucous  membrane  and  the  posterior  suiface  of  the  resisting  cricoid  cartilage, 
and  foi-ming  the  anterior  wall  of  the  canal  just  at  its  narrowest  and  least  distensible  ' 
part. 

The  symjytoms  are  usually  well  marked ;  expiration  is  easy,  inspiration  difficult, 
producing  stridor  and  often  gi^eat  dyspnoea.  The  adductors  still  retaining  their 
power,  the  rima  glottidis  is  much  contracted  and  remains  so  during  inspiration.  The 
voice  is  usually  somewhat  husky.  The  only  conditions  with  which  these  cases  are 
likely  to  be  confounded  are  those  of  spasm  of  the  adductors  ;  but  the  temporary  and 
paroxysmal  nature  of  this  affection,  and  its  disappearance  during  sleep  or  under  chloro-. 
form,  will  as  a  rule  be  sufficient  to  separate  the  two  conditions. 

In  the  treatment  the  impeded  respiration  indicates  tracheotomy  as  the  only 
method  likely  to  give  immediate  relief.  If  syphilis  is  suspected,  specific  remedies 
should  of  course  be  administered.     Galvanism  may  also  be  employed. 

Paralysis   of  one   abchictor  may  occur  with  corresponding  modifications  of  the  ' 
symptoms. 

Both  adductors  may  occasionally  be  affected,  producing  lofs  of  voice.  This  is 
especially  liable  to  occur  in  young  women,  and  in  them  it  may  commonty  be  traced 
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to  hysteria.  In  such  constitutions  simple  laryngitis  or  even  slight  congestion  of  the 
throat  are  very  likely  to  be  followed  by  aphonia.  • 

The  laryngoscope  shows  that  in  attempted  phonation  the  vocal  cords  are  not 
properly  approximated.  Although  these  patients  cannot  speak  by  a  voluntary  effort, 
yet  sound  is  produced  in  the  reflex  act  of  coughing  or  sneezing. 

A  cure  can  usually  be  brought  about ;  but  it  is  of  the  first  importance  to  remove 
as  early  as  possible  any  remaining  inflammation  or  congestion,  otherwise  the  aphonia 
may  continue  for  a  very  long  period.  Pigments  of  iron  and  of  nitrate  of  silver,  or 
taninn  and  glycerine,  are  amongst  the  most  useful  astringents,  and  one  of  these  should 
be  applied  daily  with  the  laryngeal  brush.  The  application  should  not  under  ordi- 
nary circumstances  be  suddenly  omitted,  but  should  be  used  at  longer  and  longer 
intervals  as  the  case  progresses. 

Electricity  is  also  of  great  value  in  many  cases  when  the  local  symptoms  have 
been  removed  ;  for  it  not  only  restores  the  voice  at  the  time,  but  has  an  excellent 
moral  efl'ect  over  patier^ts  who  believe  they  cs^nnqt  speak.  Ons  adductor  only  is 
occasionally  at  fault. 

Impairment  or  Arrest  of  Muscular  Movement  prom  Mechanical  Causes. 

It  is  unnecessary  here  to  do  more  than  mention  the  likelihood  of  tumours  in  the 
situation  of  the  glottis  interfering  with  muscular  movement.     The  swelling  and 
thickening  of  the  inter-arytenoid  fold,  in  like  manner  as  the  result  of  syphilitic  or 
tubercular  diseft,se,  is  so  obvious  that  any  impairment  of  movement  under  these  con- 
ditions would  at  once  be  attributed  to  its  proper  cause.     But  there  ai^e  cases  hitherto 
scarcely  well  understood  in  which  the  arrest  of  movement  is  due  to  disease  affecting 
the  crico-arytenoid  articulation  itself.       Dr.    Felix   Semon  ^    has   especially   called 
the  attention  of  the  profession  to  this  often  obscure  and  hitherto  neglected  cause. 
He  regards  *  every  form  of  stiffness  of  the  crico-arytenoid  articulation  which  is  pro- 
diiced  by  mechanical  causes,  as  an  anchylosis  of  this  joint,  and  distinguishes  two 
forms — namely,  first,  the  true  anchylosis,  in  which  the  stiffness  is  produced  by  intra- 
capsular disease ;  arjd,  secondly,  the  spurious  or  false  anchylosis,  in  which  extra- 
capsular changes  lead  mechanically  to  injpairment  of  the  functions  of  the  joint.     In 
some  cases  true  anchylosis  is  a  consequence  of  a  long-existing  spurious  one.     Luxa- 
tion of  the  cricQ  arytenoid  articulatioq.  means  a  displacement  of  the  arytenoid  carti- 
lage from  the  articulq,r  surface  qf  the  pricpid ;  in  some  cases  both  anchylosis  and 
luxation  are  present  at  the  same  time  together.' 

The  joint  may  be  fixed  in  any  position  into  which  it  can  be  naturally  moved,  or, 
as  a  result  of  cicatricial  contraction,  it  may  be  drawn  across  the  median  line.  The 
anchylosis  may  be  either  ui^ilateral  or  bilateral,  but  it  is  not  in  the  latter  case 
necessarily  symmetrical.  Tumefaction  is  often,  though  not  always,  present ;  and  in 
true  anchylosis  may  be  entirely  absent.  Again,  it  may  be  complete  or  incomplete, 
or  accompanied  with  luxation,  or  this  alone  may  be  present. 

Dyspnoea  is  a  very  constant  synjptoni.  The  voice  may  be  normal ;  but  it  is  more 
likely  to  be  affected,  and  in  some  cases  is  entirely  lost.  The  diagnosis  during  life  is 
often  extremely  difficijlt,  and  on  this  head  Dr.  Semon  writes: — 'The  diseases  with 
which  anchylosis  and  luxation  of  the  arytenoid  cartilages  may  be  most  easily  con- 
founded are  of  course,  above  all  others,  nervous  and  myopathic  affections  of  the 
larynx.  There  is  no  doubt  that  nervous  paralysis  is  the  most  frequent  cause  of 
motor  impairments  \\\  the  larynx  ;  and  I  wish  to  say  distinctly  that  always  in  the 
first  place,  unless  there  are  such  decisive  symptoms  as  tumefaction  and  luxation,  we 
must  think  of  a  nervous  paralysis,  if  we  observe  laryngoscopically  a  motor  impair, 
ment.  If,  however,  a  careful  consideration  of  the  case,  and  a  close  physical  examina- 
tion of  the  patient,  fail  to  give  us  any  clue  as  to  the  existence  of  any  sucli  nervous 

*  This  form  of  paralysis  has  been  also  attributed  to  rbeumatistu  and  over-use  of  the  voice 
both  in  speakinp:  and  singing. 

^  Medical  Times  and  Gazette,  voL  ii.  1880. 
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disorder,  we  shall,  especially  if  there  is  a  history  of  one  of  those  diseases  enumerated  ' 
preceding  the  laryngeal  trouble,  have  to  think  of  the  possibility  of  an  anchylosis  of 
this  articulation.  Very  unusual  position  of  the  immobile  arytenoid  cartilages  and 
corresponding  vocal  cord  ;  absolute  immobility  ;  signs  of  previous  ulcerative  diseases  ; 
abnormal  distortion  of  the  mucous  folds ;  and,  above  all,  tvimefaction  at  the  basis  of 
the  immovable  arytenoid  cartilage,  will,  of  course,  much  foster  such  an  idea.  The 
possibility  of  a  combination  of  nervous  and  mechanical  impairment  must  not 
be  overlooked,  and,  in  such  a  case,  the  question  is  which  has  been  the  primary 
one.  Typhoid  fevei,  syphilis,  or  diphtheria,  for  instance,  may  lead  to  nervous 
paralysis  or  to  anchylosis  as  a  result  of  ulcei'ation ;  and,  on  the  other  hand,  the 
anchylosis  may  supervene  on  the  paralysis,  &c.' 

Treatment. — It  may  be  necessary  to  dilate  ^  the  stricture,  or  first  to  perform 
tracheotomy  in  those  cases  in  which  respiration  is  seriously  interfered  with.  It  is 
of  course  desirable,  when  possible,  to  endeavour  to  prevent  the  anchylosis,  and  this  is 
best  accomplished  by  rest  of  the  parts. 

Spasm  of  the  Glottis. 

Spasm  of  the  glottis  is  especially  liable  to  attack  children  during  their  first  denti- 
tion, and  is  often  in  severe  cases  associated  with  spasmodic  contraction  of  some  of  the 
muscles  of  respiration.  The  diaphragm  and  intercostal  muscles  are  very  commonly 
affected.  It  also  occurs  in  the  adult,  women  being  more  liable  to  these  attacks  than 
men.  As  already  stated,  it  may  be  the  result  of  direct  laryngeal  irritation,  but  it  is 
often  a  purely  nervous  affection. 

In  children  the  disease  is  not  common.  By  far  the  larger  number  of  cases  occur 
amongst  male  children  during  the  first  two  years  of  infant  life  between  the  ages  of  six 
and  eighteen  months.  It  is  said  that  children  of  the  poor  are  much  more  liable  to  be 
aflfected  than  those  of  the  rich,  but  certainly  cases  are  found  amongst  the  wealthier 
classes.  It  seems  to  be  most  frequent  amongst  sci'ofulous  children  and  those  who 
are  the  subject  of  rickets.  Dr.  Gee,'  who  has  paid  much  attention  to  this  disease, 
believes  that  season  has  a  marked  influence  in  the  production  of  the  disease,  having 
observed  most  of  his  cases  during  the  first  six  months  of  the  year.  Children  during 
winter  and  early  spring  are  often  cooped  up  in  unhealthy  dwellings,  and  one  of  the 
results  of  this  appears  in  a  condition  of  the  nervous  system  especially  prone  to  laryn- 
geal spasm.  It  has  been  pointed  out  that  the  attack  often  comes  on  at  the  time  of 
weaning,  being  perhaps  in  many  cases  induced  by  the  improper  use  of  farinaceous  and 
indigestible  food.  Amongst  the  exciting  causes  should  be  mentioned  teething,  and  the 
ii-ritation  produced  by  improper  food.  An  attack  sometimes  comes  on  apparently 
from  the  simple  act  of  sucking,  and  crying  occasionally  has  the  same  effect. 

The  symptoms  are  usually  unmistakable ;  they  are  sudden  in  their  onset,  and  may 
take  place  without  warning.  On  inquiry,  however,  it  will  often  be  found  that  the  child 
has  been  ailing  for  some  days.  The  fit  often  takes  place  at  night ;  it  is  marked  by  a 
series  of  short,,  stiidulous  inspirations  with  increasing  intervals,  accompanied  by  great 
dyspnoea  ;  then  the  glottis  is  spasmodically  closed,  and  for  a  time  respiration  ceases. 
In  this  condition  the  child  may  die  presenting  all  the  symptoms  of  asphyxia.  More 
commonly,  however,  the  spasm  passes  off",  air  again  enters  the  windj)ipe,  and  the  little 
patient  recovers  from  the  storm  of  spasm  which  has  affected  both  the  glottis  and  the 
diaphragm,  and  the  danger  for  the  time  is  over.  In  severe  cases  some  of  the  muscles 
of  the  hands  and  feet  are  affected  during  the  fit.  The  least  cause  often  produces 
another  paroxysm,  or  it  may  not  occur  again  ;  but  there  is  great  variety  in  the  severity 
and  frequency  of  the  attacks. 

Treatment. — During  the  attack  the  child  should  be  raised,  and  cold  water  should 
be  dashed  upon  the  chest  and  face.  At  the  eame  time,  if  it  be  possible,  it  should  be 
placed  in  a  warm  bath.     Chloroform  is  a  very  valuable  remedy  in  cutting  short  the 

^  Typhoid  fever,  Variola,  Syphilis,  Diphtheria,  Phthisis,  and  Gout. 
-  Schroetter's  hollow  bougies  are  recommendBd  for  this  purpose. 
3  St.  Bartholomeivs  Hospital  Reports,  vol.  iii.  p.  104. 
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spasm,  but  it  must  be  administered  with  great  care  and  under  proper  supervision. 
After  the  fit  is  over,  it  is  important  to  clear  the  intestinal  canal  of  any  possible 
source  of  irritation  ;  for  this  purpose  grey  powder  alone  or  mixed  with  rhubarb  is 
useful..  Musk  has  been  successfully  used  by  Dr.  Mackenzie.  He  suggests  the  follow- 
ing formula  :  Moschi  gr.  ji-s.,  Sacch.  Alb.  gr.  ij.,  Pulv.  Acacife  gr.  ij.,  Syrupi  Anrantii 
Flor.  nt  XX.,  Aquae  ad  5J.     Chloral,  if  the  fit  occurs  at  night,  is  a  valuable  remedy. 

In  the  after  treatment  bromide  of  potassium  has  been  highly  recommended.  It  is 
important  to  attend  to  the  gums,  especially  if  there  is  any  possibility  of  a  tooth  being 
the  cause  of  the  irritation.  The  diet  should  be  most  carefully  regulated.  Farinaceous 
or  other  food  likely  to  disagree  should  on  no  account  be  permitted.  The  clothing  of 
the  child  should  be  warm  and  light,  and  it  should,  when  possible,  be  placed  in  a  well- 
ventilated  apartment. 

In  adults,  women  are  moi'e  liable  to  be  affected  than  men.  The  disease  has  com- 
monly been  attributed  to  hysteria,  and  sometimes  takes  place  in  phthisical  patients,  or 
may  happen  apart  from  any  discernible  cause.  The  attack  closely  resembles  the 
laryngismus  of  children,  but  is  very  rarely  if  ever  fatal  if  we  exclude  those  cases  which 
have  their  origin  in  some  organic  mischief.  The  laryngeal  appearances  beyond  those 
due  to  the  spasm  are  not  marked.  The  parts  may  ap)pear  indeed  quite  normal ;  but 
more  commonly  there  is  slight  congestion. 

Arthur  E.  Durham,  1870. 
Arthur  Hensman,  1882. 
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Abdominal  Abscesses. 

AN  abscess  which  originates  in  the  anterior  abdominal  wall,  in  the  sub-peritoneal 
cellular  tissue,  in  the  region  of  the  loins,  or  in  the  pelvis,  and  is  totally  uncon- 
nected with  disease  of  bone,  or  with  ulceration  of  the  bowels,  is  not  a  very  common 
occurrence ;  but  we  occasionally  meet  with  such  a  case,  and  it  is  requisite  to  consider 
its  peculiarities  and  treatment. 

An  abscess  originating  in  the  substance  of  the  muscular  parietes  is  most 
frequently  the  result  of  a  bruise,  and  may  be  treated  as  abscess  in  any  other  position. 
But  one  commencing  in  the  cellular  tissue  of  the  loin,  or  iliac  region,  is  generally 
obscure  in  the  commencement ;  frequently  produces  much  constitutional  disturbance 
in  its  progress  ;  and  is  very  often  fatal  in  its  results.  Abscesses  which  occur  in  these 
situations  are  sometimes  slow  in  formation  ;  but  in  some  instances  increase  with 
great  rapidity,  and  if  not  opened  early  may  acquire  a  large  size  within  a  week  or  ten 
days.  According  to  the  rapidity  of  their  progress  will  be  the  acuteness  of  the 
symptoms  which  accomjDany  them.  They  occur  in  children  as  well  as  in  adults. 
When  situated  in  the  pelvic  region  they  may  be  mistaken  for  psoas  abscess  dependent 
on  diseased  vertebrae ;  or  some  kind  of  tumour  growing  in  the  cavity  of  the  abdomen  ; 
or,  in  children,  from  the  resistance  of  the  abdominal  and  psoas  muscles  and  the 
drawing  up  of  the  thigh  on  the  belly,  commencing  disease  of  the  hip-joint  might  even 
be  suspected,  if  the  conditions  be  not  particularly  examined  into. 

A  very  sickly  child  was  admitted  into  the  Hospital  for  Sick  Children,  under  the  care  of 
Sir  W.  Jenner,  with  a  large  prominent  roundish  swelling  on  the  left  side,  between  the  region 
of  the  kidney  and  Poupart's  ligament.  There  was  veiy  little  indication  of  pus,  or  fluid,  in 
the  swelling  ;  its  shape  and  consistence  conveyed  the  impression  that  it  might  be  a  malignant 
growth.  As  some  doubt  existed  as  to  its  character,  a  fine  trocar  was  passed  into  it  by  the 
writer,  and  some  thick  pus  immediately  escaped  through  the  cannula.  A  small  opening  was 
then  made  through  the  parietes  into  the  abscess,  which  allowed  the  free  escape  of  pus.  The 
child  very  shortly  recovered.  A  child  was  admitted  into  St.  George's  Hospital  with  much 
swelling,  and  great  tenderness  about  the  left  iliac  fossa :  the  thigh  was  bent  on  the  body,  and 
kept  drawn  up ;  any  attempt  to  extend  it  was  attended  by  great  pain ;  so  much  so,  that  it 
was  impossible,  on  account  of  the  struggling  and  crying  of  the  child,  to  make  out  the  extent 
or  the  seat  of  the  mischief.  Chloroform  was  therefore  administered ;  under  its  influence  the 
thigh  was  readily  extended,  and  the  mischief  found  to  be  confined  to  the  iliac  fossa.  Here 
was  a  swelling  of  some  extent,  and  all  the  tissues  over  it  thickened  and  hardened ;  the  skin 
was  darker  coloured  and  more  red  than  natural.  Though  fluctuation  could  not  be  detected, 
a  small  incision  was  made  over  the  most  prominent  point,  and  cautiously  extended  to  some 
depth  ;  but,  as  no  pus  escaped,  exploration  was  not  carried  further,  and  a  poultice  was  ordered 
to  be  applied.  On  the  second  day,  a  sudden  flow  of  pus  took  place  through  the  wound  ; 
relief  to  all  the  urgent  symptoms  followed ;  and  the  child  recovered  shortly. 

Acute  and  large  abscesses  occur  in  the  sub-peritoneal  cellular  tissue  about  the 
region  of  the  ovaries  after  the  period  of  child-birth.  For  an  account  of  them,  and 
their  treatment,  we  must  refer  the  reader  to  Vol.  I.  pp.  107,  108. 

Abscess  of  the  abdominal  region  is  often  connected  with  an  aperture  the  result  of 
ulceration  of  the  alimentary  canal,  either  of  stomach  or  intestine.  Such  an  abscess 
may  arise  from  pei'foration  of  the  bowel,  the  result  of  simple  ulceration ;  or  tire 
lodgment  of  any  foreign  body  in  the  intestine  ;  often  from  ulceration  set  up  in  the 
gall-bladder  by  a  gall-stone ;  or  from  stricture  of  the  intestine ;  and  not  unfrequently 
from  some  cancellous  disease  of  the  alimentary  tube. 

When  such  an   abscess  occurs,  its  contents  will  generally  consist  of  j)us  mixed 
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with  feces ;  but  occasionally  the  opening  in  the  bowel  may  be  so  small,  that  very 
little  of  its  contents  have  escaped ;  suiEcient,  however,  to  set  up  the  secondary 
mischief.  When  such  an  abscess  is  opened,  the  escape  of  mere  pus  alone  does  not 
justify  an  opinion  that  the  bowel  neither  is,  nor  has  been,  implicated.  It  will  happen 
occasionally,  some  days  after  clear  pus  has  been  discharged  from  the  opening,  that 
feeculent  matter  is  observed  for  the  first  time  to  be  mixed  with  the  discharge.  The 
contraction  of  the  walls  of  the  abscess  may  probably  disturb  some  of  the  former 
attachments  of  the  intestine,  and  thus  facilitate  the  renewal  of  an  escape  of  its  con- 
tents.    The  discharge  in  most  cases,  especially  at  first,  is  most  offensive. 

Abscesses  connected  with  the  bowel  cannot  be  said  to  follow  any  definite  rule, 
either  as  to  symptoms,  rate  of  progress,  or  termination.  They  may  be  obscure  in 
their  commencement,  and  in  their  progress,  or  marked  by  violent  pain ;  while  the 
medical  attendant  may  be  daily  watching  for  an  opportunity  to  give  exit  to  pus  at 
some  favourable  point,  the  swelling  may  suddenly  subside,  and  disappear  by  evacu- 
ating the  contents,  through  some  fresh  opening,  into  the  bowel,  the  pus  being  dis- 
charged per  anum. 

When  of  an  acute  character,  the  symptoms  of  a  '  ffecal  abscess '  ai^e  very  marked. 
Sudden  pain  is  referred  to  the  part  affected,  often  of  a  very  severe  character ;  constipa- 
tion is  often  the  forerunner  of  the  attack,  or  accompanies  it.  The  pulse  and  tongue 
sympathise  early  in  the  mischief;  the  former  becomes  rapid;  the  latter  loaded  and 
creamy,  and  soon  dry  and  brown.  There  is  often  great  anxiety  and  restlessness  ; 
much  thirst,  and  a  hot  dry  skin.  There  is  very  frequently,  early  in  the  attack, 
distinct  fulness  of  the  part  implicated  ;  and,  in  addition  to  extreme  tenderness  and 
an  intolerance  of  pressure,  general  indications  of  difi'used  peritoneal  inflammation. 
The  most  frequent  seat  of  such  abscesses  is  the  region  of  the  ilio-csecal  valve — the 
right  iliac  fossa ;  but  they  may  occur  in  any  part  of  the  abdomen. 

Sometimes  the  formation  of  pus  is  so  rapid,  and  the  mischief  in  the  peritoneal  cavity  is  so 

general,  that  the  patient  dies  within  a  few  days  of  the  first  symptom  of  pain.     Mr. ,  late 

House-Surgeon  of  St.  George's  Hospital,  while  walking  in  Hyde  Park,  was  suddenly  seized 
with  excruciating  pain  about  the  right  iliac  fossa.  Though  but  a  very  short  distance  from 
his  lodgings,  he  was  obliged  to  be  carried  home.  When  seen  by  the  author  in  the  evening, 
there  was  intense  pain  in  the  right  iliac  region,  with  a  certain  amount  of  fullness,  and  great 
tenderness  on  pressure.  The  skin  was  hot;  the  pulse  rapid,  and  there  was  great  anxiety  of 
countenance.  The  symptoms  were  in  no  way  relieved  by  the  treatment  prescribed  in  con- 
sultation with  the  late  Dr.  Bright.  The  case  proved  fatal  in  a  few  days.  On  examination 
after  death,  a  large  abscess  was  found  to  occupy  the  right  iliac  fossa;  the  boundaries  were 
formed  by  adhesions  of  the  intestines  and  the  parietal  peritonasum.  The  contents  were  pus 
and  faeces.  The  appendix  cseci  was  found  ulcerated  through  at  its  extremity.  No  solid  sub- 
stance could  be  found,  to  account  by  its  pressure  for  the  ulceration. 

This  perforation  was  probably  the  result  of  ulceration  of  the  bowel  commencing  in  the 
mucous  membrane,  and  subsequently  making  its  way  through  the  muscular  and  peritoneal 
coats,  such  as  is  often  known  to  occur  in  the  later  stages  of  enteric  fever.  The  author  has 
seen  other  cases  in  which  death  has  followed  even  more  rapidly ;  sudden  collapse  with  acute 
pain  in  the  lower  parts  of  the  abdomen,  with  aU  the  symptoms  of  acute  peritonitis,  followed 
by  death  in  two  or  three  days. 

It  is  desirable  to  note  that  when  abscess  is  the  result  of  an  ulcer  perforating  the 
wall  of  the  caecum,  much  will  depend  on  the  exact  seat  of  that  ulcer  ;  viz.  whether 
it  be  in  the  part  covered  by  peritonaeum,  or  on  the  posterior  surface  where  the  intes- 
tinal wall  is  in  contact  with  cellular  tissue.  In  the  former  instance,  perforation  is 
rapidly  fatal  as  the  immediate  cause  of  acute  peritonitis  :  or  adhesions  of  the  opposed 
peritoneal  surfaces  may  have  occurred  prior  to  the  perforation,  and  the  abscess 
become  limited  by  such  adhesions,  and  after  a  time  present  externally ;  the  patient 
then  has  more  chance  of  recovery  after  the  evacuation  of  the  pus.  In  the  other 
instance,  in  which  an  abscess  is  the  result  of  perforation  of  the  posterior  wall  of  the 
intestine,  and  the  escape  of  faecal  matter  into  the  cellular  tissue,  the  abscess  is  less 
apt  to  be  limited  ;  and  matter  often  burrows  in  a  variety  of  directions. 

A  woman  admitted  to  St.  George's  Hospital,  under  the  author's  care,  had  extensive  sup- 
puration and  numerous  sinuses  with  various  openings  in  the  right  groin  and  on  the  outer 
surface  of  the  right  ilium.  These  were  freely  laid  open,  but  she  gradually  sank  exhausted. 
On  examination  after  death,  a  circular  smooth-edged  small  opening  was  found  in  the  wall  of  the 
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posterior  surface  of  the  caecum,  ooinmuuicating  with  a  large  abscess  iu  the  right  iliac  fossa, 
with  numerous  sinuses  running  in  various  directions.  The  ulceration  appeared  to  be  due  to 
an  attack  of  fever. 

In  a  patient,  a  lady  under  the  care  of  the  author,  an  abscess  which  had  apparentl}'^  com- 
menced in  the  cellular  tissue  of  the  pelvis  opened  into  the  rectum,  bladder  and  vagina :  and 
in  another  case  openings  existed  between  the  abscess,  bowel  and  vagina.  In  both  instances 
recovery  took  place  after  free  incision,  so  as  to  allow  of  ready  escape  of  pus.  Some  time 
elapsed  before  the  various  openings  closed,  yet  ultimately  all  healed,  and  left  no  trouble  behind. 

Occasionally  an  abscess  in  this  neighbourhood  is  much  more  tardy  in  its  progress ; 
and  although  matter  continues  to  collect,  the  patient,  having  passed  over  the  first 
acute  stage  of  the  attack,  may  soon  improve  in  health  and  appetite  ;  the  general 
tenderness  of  the  abdomen,  or  distension  of  the  bowels — should  either  have  existed— 
commences  to  subside ;  and  a  local  swelling  remains  in  some  portion  of  the  abdomen, 
marked  by  external  fulness,  and  often  by  a  well-defined  surrounding  wall.  The 
skin  over  this  part  becomes  more  red  and  shining  than  that  of  the  immediate  neigh- 
bouring surface ;  then  darkens  in  colour,  and  becomes  thinner  at  one  or  more  spots ; 
and  either  ulcerates  or  is  punctured,  when  pus  readily  escapes. 

It  is  safe  and  judicious  treatment  to  open  such  an  abscess,  as  soon  as  it  may  be 
suspected  to  have  formed,  and  to  be  within  reach  of  the  knife.  If  the  incision  be 
delayed  until  matter  makes  its  approach  towards  the  surface,  it  will  generally  happen, 
during  this  process  towards  self-liberation,  that  the  pus  works  its  way  in  several 
directions ;  it  has  been  so  long  kept  back  by  the  resisting  action  of  the  abdominal 
muscles  and  fasciae,  that  it  has  burrowed  wide  and  deep  :  so  when  the  external  open- 
ing has  been  long  postponed,  by  nature  or  the  surgeon,  we  find,  in  addition  to  the 
suppurating  cavity  in  the  iliac  region,  that  the  abscess  has  passed  under  Poupart's  liga- 
ment and  among  the  abductor  muscles  of  the  thigh,  or  deep  into  the  pelvis,  and  may 
present  itself  in  the  perinaeum  or  have  opened  into  the  rectum  or  vagina.  Abscess  in  the 
left  iliac  fossa,  independent  of  cancer,  is  more  rare,  but  the  author  has  lately  had  under 
his  observation  a  case  in  which  an  abscess  appeared  to  have  commenced  a  little  above 
Poupart's  ligament  in  the  left  inguinal  region,  from  some  cause  not  readily  determined, 
and  this  gave  rise  to  perforation  of  the  sigmoid  flexure,  followed  by  an  external  faecal 
fistula.  We  can  never  define  what  bed  these  abscesses  may  form  for  themselves,  or 
how,  when,  or  where  they  will  discharge  their  contents.  If  one  be  opened  late  in  the 
progress  of  the  case,  long  sinuses  will  often  be  found,  which  lead  from  the  opening 
in  the  abdominal  wall  to  the  surrounding  parts,  and  thus  render  the  ready  escape  of 
matter  difficult.  Under  such  circumstances,  after  a  time,  other  collections  of  matter 
point,  either  in  the  groin,  in  the  thigh,  or  about  the  ischiatic  rami.  Many  a  patient 
will,  however,  sink  soon  after  the  opening  of  a  fjecal  abscess  ;  not  only  has  he  to  con- 
tend against  the  efiects  of  profuse  discharge,  but  he  has  also  the  extra  evil  of  a  too 
early  and  free  escape  of  intestinal  contents  from  the  artificial  aperture. 

Notwithstanding  the  severity  of  such  cases  in  their  general  aspect,  and  the 
frequently  fatal  results  they  entail,  we  occasionally  find  a  patient  gradually  recovers 
after  he  has  endured  the  opening  of  a  great  number  of  consecutive  abscesses ;  the 
sinuses  slowly  contract ;  the  discharge  diminishes  by  degrees,  and  ultimately  ceases ; 
and  the  orifices  of  the  abscess  cicatrise  one  by  one.  The  patient  probably  recovers 
only  with  a  crippled  limb.  The  suppurative  action  usually  damages  the  psoas  and 
iliacus,  and  often  the  adductor  muscles  to  such  an  extent,  that  the  movements  of  the 
thigh  are  subsequently  restricted,  sufficiently  to  prevent  the  limb  being  extended  to 
its  natural  limit. 

The  general  treatment  of  this  class  of  cases  is  not  to  be  laid  down  as  simple,  nor 
conveyed  in  a  few  v/ords.     It  depends  entirely  on  the  course  of  the  case. 

In  the  early  stage,  i.e.  of  pain,  constipation,  and  fever,  constitutional  measures 
and  local  treatment  must  be  combined.  Opium  internally,  and  hot  fomentations, 
perhaps  leeches,  externally,  are  usually  most  beneficial  at  first.  Opium  may  be  given 
in  full  doses,  and  often  repeated.  It  may  occasionally  be  considered  requisite  to  com- 
bine with  it  small  doses  of  calomel,  but  this  should  be  prescribed  with  much  caution. 
Purgatives,  as  a  rule,  should  be  strictly  avoided.  Under  the  influence  of  opium 
alone  the  bowels  will  act  as  early  as  their  condition  will  permit ;  and  quite  soon 
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enough   to   answer  nature's  purpose,  if  they  will  act  at  all,  -without  the  aid  of  pur- 
gatives. 

When  the  patient  survives  the  shock  of  the  attack  of  inflammation,  so  soon  as 
matter  is  suspected,  the  part  should  he  explored,  and,  if  possible,  the  pus  let  free. 
Under  the  influence  of  an  aneesthetic  alone,  can  a  satisfactory  examination  be  made, 
in  a  case  such  as  we  are  now  considering;  and  we  would  under  all  conditions  which 
indicate,  though,  they  do  not  absolutely  prove,  the  presence  of  pus,  urge  the  use  of 
ether  or  other  ansesthetic,  that  a  thorough  examination  may  be  instituted,  and 
exploration  made  if  deemed  advisable. 

Great  attention  and  care  in  treatment  are  necessary,  as  soon  as  the  pus  has  an 
outlet,  with  strict  cleanliness  to  prevent  excoriation  from  the  discharge,  and  also 
to  avoid  bed-sores.  As  the  discharge  is  usually  extremely  offensive,  the  chamber 
may  become  insufiei'able,  if  not  constantly  and  carefully  ventilated.  A  free  use 
of  disinfectants  is  requisite  in  the  room,  as  well  as  in  the  local  dressings.  A 
constant  and  liberal  supply  of  nutritious  food  and  stimulants  are  necessary  to  meet 
the  wasting  and  lowering  effects  of  profvise  secretion  from  the  abscess-walls.  It  is 
often  surprising  how  much  wine  patients  require,  and  will  take  with  advantage 
under  these  conditions.  The  bowels  must  be  carefully  watched ;  they  are  often  apt 
to  become  relaxed,  and  diarrhcea,  if  unchecked,  may  soon  carry  off  the  patient.  If 
collections  of  matter  should  point  in  other  parts,  tliey  ought  at  once  to  be  let  out ; 
or  if  superficial  sinuses  lead  from  one  abscess  to  another,  they  should  be  laid  open. 

The  usual  conditions  found  after  death,  in  cases  of  ftecal  abscess,  are  general 
adhesions  of  the  intestines  and  viscera  in  the  immediate  neighbour'hood ;  some  por- 
tions of  which  may  form  the  boundaries  of  the  abscess-wall.  The  communication 
with  the  intestine  is  generally  very  clear ;  often  several  may  be  observed ;  but  when 
more  than  one  exists,  the  greater  number  are  commonly  the  result  of  ulceration /"rom 
the  abscess  into  the  gut. 

Most  commonly  the  mischief  which  produces  ftecal  abscess,  independent  of  cancer, 
arises  near  the  ileo-caecal  valve ;  ulceration  of  the  appendix  is  one  of  the  most  fre- 
quent causes. 

In  the  'Transactions  of  the  Pathological  Society  '  (vol.  vii.  p.  210)  is  recorded  a  case  in 
which  perforation  of  the  csecal  appendix  was  occasioned  by  the  impaction  in  it  of  an  intes- 
tinal concretion.  Another  case  is  detailed  (vol.  xii.p.  85),  in  which  a  fistulous  orifice  in  the 
abdominal  parietes  opened  into  a  circumscribed  cavity,  which  communicated  with  the  interior 
of  the  colon  and  duodenum,  and  indirectly  with  the  gall-bladder.  This  was  probably  the 
result  of  a  gall-stone  ulcerating  into  the  duodenum,  and  accidental  rupture  of  the  colon. 

Faecal  abscesses  and  faecal  fistulse  occur  in  other  parts  of  the  abdominal  wall ; 
they  are  most  frequently  connected  with  the  large  intestine,  and  are  generally  the 
result  of  some  cancerous  obstruction  attended  by  ulceration  of  the  bowel  above, 
which,  extending  to  the  integuments,  allows  a  partial  escape  of  faeces. 

A  case  of  faecal  abscess  and  fistulte  communicating  with  the  caecum,  caused  by  cancerous 
disease  of  the  large  intestine,  is  recorded  in  the  '  Transactions  of  the  Pathological  Society,'  vol.  i. 
p.  265  ;  another,  of  abscess  in  the  abdominal  walls  in  connection  with  cancer  of  the  stomach, 
vol.  xi.  p.  ]22  ;  and  a  third,  of  fistulous  openings  through  the  abdominal  parietes  communica- 
ting with  the  transverse  colon  and  stomach,  the  result  of  cancerous  disease,  vol.  vin.  p.  221. 

The  treatment  of  faecal  fistulae  dependent  on  cancer  does  not  call  for  much  remark. 

The  patients  often  linger  much  longer  than  might  be  expected,  provided  they  can 
take  plenty  of  nourishment ;  but  they  often  succumb  much  more  rapidly  than  is 
anticipated  by  those  in  attendance ;  it  is  therefore  best  to  warn  the  relatives  of  the 
sufferer  of  the  possibility  of  sudden  collapse  when  such  disease  exists. 

Intestinal  Obstructions. 

The  causes  of  intestinal  obstruction  are  various ;  its  occurrence  is  fraught  with 
much  danger,  but  too  often  the  forerunner  of  death ;  its  symptoms  are  severe  and 
distressing ;  its  diagnosis  is  too  frequently  obscure;  and  its  treatment  uncertain,  and 
often  unsuccessful ;  the  consideration,  therefore,  of  such  an  important  subject  as  the 
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pathology  and  the  symptoms  of  intestinal  obstructions,  and  the  measures  to  be 
employed  for  their  relief,  is  one  of  very  great  importance,  and  demands  most  careful 
investigation. 

In  entering  upon  an  inquiry  beset  with  so  many  difficulties,  it  has  appeared  to  us 
a  veiy  important  point,  at  the  outset,  to  endeavour  to  classify  the  causes  of  obstruc- 
tion, so  that,  in  some  measure,  we  may  be  able  to  determine,  according  to  the  symp- 
toms, whether  the  obstruction  depends  on  an  acute  strangulation  entailing  great  and 
imminent  danger  to  life  ;  or  on  a  slowly  altered  condition  of  the  intestine  itself,  or 
of  the  adjacent  tissues.  Under  the  first  condition  the  treatment  must  be  decided ;  and 
to  prove  effective,  must  be  early  applied.  In  the  second,  there  is  generally  more 
time  to  consider  the  prospects  of  life,  and  the  advantages  of  interference.  In  the 
first,  without  prompt  and  entire  relief,  death  generally  follows  rapidly  in  the  wake 
of  the  onset  of  the  symptoms.  In  the  second,  while  we  are  calculating  our  measures, 
the  symptoms  may  even  subside  ;  and  their  sudden  cessation  be  followed  by  perfect 
recovery. 

We  therefore  propose  to  divide  the  causes  of  obstruction  into — first,  those  we  may 
term  sudden  ;  such  as  are  productive  of  acute  and  rapidly  fatal  results,  if  not  pre- 
sently relieved  ;  and,  secondly,  those  more  slowly  acting  ;  productive  of  symptoms, 
chronic  when  compared  with  the  first ;  and  such  as  sometimes  subside  with  the  aid 
of  medicine  alone,  or  even  occasionally  without  it. 

Those  which  generally  produce  most  acute  symptoms,  early  in  their  attack, 
sudden  in  their  nature,  and,  if  not  relieved  rapidly,  fatal  in  their  results,  comprise, 

1.  Congenital  strictures  or  malformations. 

2.  Foreign  bodies  impacted  in  the  intestines,  and  inti'oduced  thx-ough  the  stomach ; 
originating  in  the  gut  from  particles  of  indigestible  food,  &c.,  or  escaping  by  ulcera- 
tion from  the  gall-bladder. 

3.  Twisting  or  '  dislocation '  of  the  bowel — most  frequently  observed  in  the  large, 
but  often  in  the  small,  intestine. 

4.  Loops,  formed  by  bands  of  false  membrane,  adherent  at  both  extremities  ;  by 
diverticula,  adherent  by  their  apices  to  some  portion  of  the  viscera  or  abdominal 
wall ;  or  by  the  fimbriated  processes  or  other  portions  of  the  viscera  contracting 
adhesions,  so  as  to  form  rings  or  apertures  for  intestine  to  become  entangled  in — all 
these  usually  the  result  of  peritoneal  inflammation. 

5.  Mesenteric  pouches,  foramen  of  Winslow,  or  '  thickened  peritoneal  sheaths,' ' 
the  result  of  old  hernise. 

6.  Invagination,  often  caused  by  worms,  intestinal  polypi,  &c. 

It  is  hardly  necessaiy  to  mention  that  all  forms  of  external  hernia  are  excluded 
in  this  consideration. 

The  more  slowly  acting  processes  productive  of  obstruction,  in  which  the  symptoms 
are  at  first  not  urgent,  and  in  which  relief  sometimes  occurs  withou.t  assistance,  are — ■ 

1.  Constipation,  habitual  or  accidental. 

2.  Inflamed  thickened  intestine,  the  result  of  injury. 
.3.  Chronic  peritonitis  (tubercular)  and  abscess. 

4.  Tumours  pressing  on  the  bowel — hydatids,  &c. 

5.  Simple  stricture  of  intestine,  the  result  of  ulceration  and  other  causes. 

6.  Cancer  of  the  bowel,  producing  contraction  of  the  gut. 

Although  we  have  divided  the  usual  causes  of  obstruction  into  two  classes,  each 
productive  of  its  peculiar  train  of  symptoms  and  eflects,  one  of  the  acute  character, 
the  other  of  a  chronic  nature,  yet  it  must  be  clearly  understood,  for  it  will  certainly 
be  found  so  in  practice,  that  this  division  must  only  be  taken  as  a  mere  outline  map 
of  the  difficult  country  we  have  to  explore ;  that  in  many  cases  the  symptoms  may 
subside  from  the  acute  into  the  chronic,  or  from  a  quiet  state  become  very  severe. 
It  must  not  be  taken  as  a  fact  in  every  case,  that  acute  symptoms  cannot  or  do  not 
depend  on  any  one  of  the  latter  causes  of  obstruction ;  or  a  more  chronic  state  of 
symptoms  on  any  of  the  conditions  noted  in  the  first  division  ;  but,  as  a  general  rule, 

^  Rokitansky's  Pathological  Anatomy,  vol.  ii.  p.  59. 
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we  may  venture  with  some  degree  of  assurance  to  assert,  that  the  several  symptoms 
which  will  mark  the  cases  coming  under  our  first  division  are  urgent,  acute,  and 
rapidly  result  in  collapse  and  death,  if  not  I'elieved  by  nature  or  art ;  while  the 
greater  number  comprised  in  the  second  division  are  attended  by  symptoms  which 
come  on  by  degrees,  may  last  many  days,  often  weeks,  or  even  months  in  some  cases  ; 
are  generally  by  so  much  the  less  urgent  than  the  former  in  character,  and  permit  of 
delay  in  treatment  as  regards  surgical  interference,  allow  time  for  consultation,  are 
often  capable  of  medical  relief,  and,  if  surgical  treatment  be  considered  requisite,  offer 
many  more  features  favourable  towards  the  prolongation  of  life,  than  do  the  acute 
cases  of  obstruction.  It  must  be  borne  in  mind  that  constipation,  or  entire  stoppage 
of  defsecation,  is  not  an  absolutely  requisite  symptom  to  indicate  fatal  obstruction  of 
the  intestine  ;  nor,  in  suspected  organic  obstruction,  should  we  presume  to  say  that 
the  disease  has  yielded  to  our  treatment,  even  though  a  diarrhceal  action  occurs ;  it 
will  probably  last  but  for  a,  short  time,  or  the  quantity  of  fluid  passed  will  be  small 
in  proportion  to  the  frequency  of  the  motions.  A  relaxed  state  of  the  bowels  in 
stricture  is  usually  indicative  of  ulceration,  and  may  occur,  in  old  contracted  stric- 
ture of  the  intestine,  within  a  very  short  period  of  death. 

Before  entering  upon  the  consideration  of  the  individual  causes  of  obstruction,  it 
appears  desirable  (1)  to  attempt  some  kind  of  estimate  of  the  periods  of  life  at  which 
different  kinds  of  obstruction  may  occur  ;  (2)  to  review  generally  the  respective  symp- 
toms dependent  on  the  various  organic  or  accidental  conditions ;  (3)  to  determine 
under  what  circumstances,  and  with  what  hope  of  success,  operative  interference  may 
be  had  recourse  to. 

As  I'egards  our  first  proposition,  it  may  be  laid  down,  generally,  that  the  causes 
of  obstruction  vary  somewhat  in  youth,  middle  age,  and  old  age.  In  youth  they 
appear  to  be  due  chiefly  to  internal  strangulation,  caused  by  bands  of  lymph,  adhe- 
rent omentum,  or  diverticula,  adhesions  of  various  coils  of  bowel  to  each  other,  intus- 
susception, foreign  bodies  taken  by  the  mouth,  cancer  rarely,  and  that  usually  in  the 
rectum.  In  middle  life,  from  twists  of  large  or  small  intestines,  pressure  caused  by 
tumours,  or  pedicles  of  ovarian  or  other  growths,  gall-stones,  intestinal  concretions 
and  foreign  bodies,  intussusception,  simple  or  syphilitic  stricture,  mesenteric  hernia, 
intestinal  strangulation  by  bands,  &c. ;  peritonitis,  often  resulting  in  abscess,  simple 
constipation,  and  from  cancer.  In  advanced  fife  from  cancer,  thickened  intestine,  the 
result  of  an  old  hernia  or  other  accidental  cause,  intussusception,  simple  or  accidental 
stricture,  and  lastly  from  twist  or  internal  strangulation. 

The  following  table  indicates  to  some  extent  the  relative  frequency  of  different 
caiises  of  obstruction,  irrespective  of  age.  It  is  copied  from  Mr.  Hinton's  valuable 
communication  on  intestinal  obstructions.^  In  135  cases,  the  following  were  the 
causes  of  obstruction,  in  the  order  of  their  frequency  : — 

In  first  column         .         .19 
Concretions,  calculi,  foreign  bodies         .       7 

Doubtful 8 

Peritoneal  adhesions,  tubercles,  &c.  .  9 
Stricture  of  sigmoid  flexure  .  .  .10 
Ditto  colon  .         .         .         .         .         .11 

Ditto  rectum 11 

Intussusception     .         .         .         .         .24 
By  bands,  adherent  diverticula,  uterine 
appendages,  &c.  .         .         .         .36 

19  Total       .         .         .         .135 

1.  Congenital  malformations  of  the  intestinal  canal,  giving  rise  to  immediate 
obstruction,  are  almost  entirely  confined  to  the  rectum  and  its  external  aperture. 
These  deformities,  and  their  treatment,  will  be  found  described  in  the  essay  on 
the  Surgery  of  Childhood,  and  therefore  require  no  further  notice  here. 

Another,  but  very  rare,  condition  of  stricture  has  been  occasionally  found  in  the 
duodenum  of  infants  :  the  two  following  cases  illustrate  these  structural  alterations  : — 

1  Ass.  Med.  Journ.  1853,  p.  481. 


Diseased  uterus 

1 

Stricture  of  ileum  . 

. 

1 

Cancer  of  small  intestine 

2 

Internal  hernia : 

Inguinal,  high  up       , 

n 

Diaphragmatic  . 

2 

8 

Meso-colic 

2 

Obturator 

•      3 

Faecal  aceumidations     . 

3 

Twist  of  sigmoid  flexure 

4 

712  DISEASES   OF  THE   INTESTINES. 

A  cLild,  when  born,  presented  no  unusual  symptonos  for  the  first  twenty-four  hours  ; 
vomiting  then  came  on,  and  continued,  with  short  intermissions,  until  death,  which  took 
place  some  thirty  eight  houi's  after  birth.  The  bowels  were  never  relieved  during  life.  The 
only  disease  found  was  a  stricture  of  the  duodenum,  close  to  the  entrance  of  the  gall-duct ;  so 
that  a  probe  passed  down  the  latter  entered  the  duodenum  immediately  below  the  constric- 
tion. There  was  nothing  to  indicate  from  what  cause  the  constriction  had  occurred.  On  the 
gastric  side  of  the  latter,  the  duodenum  was  immensely  distended  ;  so  much  so,  that  at  first 
sight  it  appeared  like  the  pyloric  end  of  the  stomach  itself ;  and  only  by  a  more  careful  exa- 
mination was  the  distinction  between  the  stomach  and  intestine  detected,  by  a  ridge  running 
around  their  place  of  junction.^ 

A  child  eighteen  months  old  was  admitted  into  the  Hospital  for  Sick  Children,  under 
the  care  of  Dr.  West,  apparently  in  much  pain;  constantly  whining,  restless,  and  throwing 
about  her  legs  and  arms.  The  mother  had  noticed  that  the  child  vomited  frequently,  reject- 
ing everything  she  took  ;  there  was  considerable  constipation.     The  child  died  in  a  few  days. 

The  stomach  presented  a  constriction,  beyond  which  was  a  pouch  which  looked  at  first 
like  the  stomach,  but  ended  sharply  at  a  spot  where  there  was  a  fold  of  mucous  membrane ; 
beyond  this  followed  intestine  of  ordinary  character.  A  probe  inserted  into  the  bile-duct, 
from  without,  passed  between  the  two  surfaces  of  this  septum,  and  appeared  just  below  the 
stricture.  The  pouch  was  detected  to  be  duodenum ;  and  what  appeared  to  be  a  fold  ot 
mucous  membrane  at  the  further  end  of  the  pouch,  proved  to  be  a  septum  stretched  with  a 
slight  obliquity,  across  the  calibre  of  the  bowel.  The  septum  was  pei'forated  almost  exactly 
in  the  middle,  by  a  small  hole  nearly  circular,  and  with  a  smooth  edge.  The  valve  possessed 
all  the  ordinary  characters  of  intestinal  mucous  membrane," 

These  strictures,  so  similar  in  position  and  in  anatomical  relations,  were  probably 
the  result  of  an  abundantly  developed  valve  of  the  duodenum ;  that  in  the  second 
case  becoming  more  obstructive  as  the  infant  grew,  on  the  principle  that  orifices  in 
membrane  or  soft  tissues,  the  result  of  diseased  action,  generally  acquire  a  tendency 
to  contract  towards  their  centimes. 

Such  cases  are  interesting,  but  are  quite  beyond  the  reach  of  treatment. 

2.  Obstructions,  the  result  of  foreign  bodies  lodged  in  the  intestines,  have  already 
been  considered  in  the  essay  on  Injuries  of  the  Abdomen  ;  we  merely  allude  to 
them  to  complete  the  causes  of  obstruction  in  our  table. 

3.  Twisting,  '  dislocation,'  or  displacement  of  intestine,  producing  obstruction  to 
the  passage  of  its  contents,  is  not  a  very  common  accident,  but  demands  very  careful 
examination  when  it  occurs :  for  not  only  is  its  origin  peculiar  and  its  symptoms 
often  obscure,  but  its  treatment  is  -a,  matter  of  very  great  consideration. 

'  Incarceration  may  be  the  consequence  of  a  i-otatory  movement,  and  of  this  there 
are  three  vai-ieties. 

*  a.  A  portion  of  intestine  may  have  become  twisted  upon  its  own  axis ;  and  we 
then  find  that  even  semi-rotation  causes  such  an  approximation  of  its  parietes,  that 
they  touch,  and  close  up  the  passage.  This  can  probably  only  occur  in  the  colon  ;  and 
according  to  cases  on  record,  only  in  the  colon  ascendens.  Accumulation  of  gas,  and 
imequal  filling  of  different  portions  of  the  intestine,  appear,  as  far  as  we  are  able  to 
judge  from  the  few  cases  which  have  been  noticed,  to  be  the  cause.  Such  an  occur- 
rence is  scarcely  conceivable  in  the  small  intestine,  on  account  of  the  uniformity  of  its 
calibre,  the  absence  of  angular  flexions,  and  its  loose  position,  as  every  rotation  of  one 
portion  upon  its  axis  would  be  counterbalanced  by  the  rotation  of  the  next  segment. 

'  b.  The  mesentery  may  be  the  axis,  and  the  intestine  will  then  be  rolled  up  upon 
the  former  ;  i.e.  the  entire  mesentery,  or  a  portion  of  it,  is  twisted  into  a  cone ;  and 
in  proportion  to  the  number  of  its  rotations,  more  or  less  of  the  intestine  will  be 
dragged  after  it.  In  this  case,  we  must  take  into  consideration  the  traction  and  the 
pressure  which  the  dependent  mesenteric  cone  forms  with  the  base  whence  its  point 
rises.  This  vai-iety  can  scarcely  oceur  anywhere  but  in  the  small  intestine  and  its 
mesentery. 

'  c.  One  portion  of  the  intestine,  either  single  or  double — a  coil — may  afFoi'd  the 
axis  i-ound  which  another  portion  with  its  mesentery  is  thrown,  so  as  to  be  through- 

^  Pafholoffical  Trans,  vol.  xii.  p.  101.  From  the  plate  which  accompanies  the  description 
given  by  Dr.  Wilks,  it  would  appear  that  the  contraction  in  all  probability  arose  from  a 
highly  developed  valve  of  the  intestine  ;  in  the  centre  of  this  valve  or  stricture  ma}'  be  seen 
a  very  small  circular  hole,  apparently  not  larger  than  would  admit  a  probe. 

^  Ibid.  vol.  xii,  p.  121. 
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out  in  contact  with  the  circumference  of  the  axis,  and  thus  to  compress  it  like  a 
ferule.  This  variety  is  evidently  a  higher  degree  of  the  first,  in  which  a  portion  of 
the  intestine  is  merely  compi-essed  from  before  backwards,  and,  as  it  were,  flattened 
down.  A  coil  of  small  intestine,  the  sigmoid  fiexure,  or  the  csecum,  may  form  the 
axis. 

'  The  last  two  varieties  occiir,  like  the  first,  chiefly  at  an  advanced  period  of  life. 
In  early  life,  a  predisposition  to  the  affection  maybe  caused  by  a  congenital  malforma- 
tion of  the  mesentery,  by  large  herniae,  or  by  small  hernias  when  there  is  adhesion  of 
the  intestine.' ' 

It  is  a  matter  of  some  importance  to  be  reminded  of,  that  the  seat  of  inost  incar- 
cerations, and  of  all  twists,  will  be  found  towards  the  posterior  unyielding  wall  of  the 
abdominal  cavity  ;  for  it  is  only  in  that  direction  that  pressure  exerted  on  the  intes- 
tine can  effect  its  incarceration  ;  the  occurrence  of  a  similar  relation  anteriorly  is 
inconceivable,  on  account  of  the  smoothness  and  yielding  nature  of  the  parts. 

The  symptoms  of  twisting  of  the  intestine,  especially  of  the  sigmoid  flexure  (which 
is  the  most  common  variety),  are  very  urgent  from  the  first ;  great  pain  is  suddenly 
experienced  in  a  small  circumscribed  spot  of  the  abdomen ;  obstinate  constipation 
usually  setting  in  from  that  date.  If  the  sigmoid  flexure  is  implicated,  there  soon 
follows  very  considerable  distension  of  the  abdomen,  often  distinctly  observed  to  be 
chiefly  confined  to  the  left  side.  The  distension  of  the  abdomen  is  generally  much 
greater  when  the  large  gut  is  affected  than  when  the  twist  implicates  the  small  intes- 
tine. In  the  latter  conditions,  fluids  may  be  injected  into  the  rectum  very  readily, 
and  may  remain,  or  return  tinged  by  ftecal  matter.  In  twists  of  the  sigmoid  flexure, 
we  have  injected  fluids  into  this  division  of  the  bowel ;  if  retained  for  a  time,  they  do 
not  return  ;  the  fluid  has  been  thrown  into  the  dilated  sigmoid  portion,  and  cannot 
again  escape ;  vomiting  is  generally  present,  and  often  very  copious  and  constant. 

The  following  cases  illustrate  the  history  and  pathological  conditions  of  these 
accidents : — 

A  man,  aged  28,  having  sufiered  for  five  days  from  irremediable  constipation, 
died  five  hours  after  admissiou  to  the  Hospital-ship  Dreaclnoufjht.  The  sigmoid  fiexure 
occupied  nearly  the  entire  portion  of  the  frout  of  the  abdomiual  cavity,  and  Avas  in  a  gan- 
grenous state.  The  bowel  was  immensely  distended ;  obliteration  of  the  muscular  hands,  and 
rupture  of  the  serous  coat,  having  taken  place.  This  portion  of  the  gut  had  been  originally 
highly  developed,  and  had  now  Ijecome  strangulated,  from  falling  over  on  itself  towards  the 
right  side,  causing  a  twisting  and  strangulation.  The  patient  had,  on  previous  occasions,  been 
subject  to  constipation." 

A  man,  aged  65,  was  admitted  into  St.  George's  Hospital  with  a  large  circum- 
scribed swelling,  which  occupied  the  greater  pai't  of  the  abdomiual  cavity,  and  apparently 
extended  into  the  pelvis.  Fluctuation  could  be  distinguished  over  the  whole  of  the  tumour, 
the  surface  of  which  appeared  smooth.  jNo  solid  matter  could  be  detected  in  any  part  of  it. 
Percussion  gave  a  clear  sound  in  the  upper  part  of  the  abdomen  only,  and  there  hut  to  a 
small  extent.  Thei-e  was  a  tendency  to  diarrhcea.  A  day  or  two  after  admission,  peritonitis 
came  on,  with  great  pain  in  the  abdomen  and  constant  .sickness.  He  died  on  the  fifth  day. 
The  greater  part  of  the  peritoneal  cavity  was  occupied  by  a  large  dark-coloured  tumour, 
which  had  displaced  the  various  viscera,  and  encroached  upon  the  chest.  This  mass  was 
formed  of  the  sigmoid  fiexure  enormously  distended.  The  dilated  bowel  was  connected  to 
the  left  iliac  fossa  by  a  pedicle  formed  by  an  exuberant  meso-colon,  which  was  twisted  upon 
itself,  and  had  thus  occasioned  partial  obstruction  of  the  gut ;  the  communications  respec- 
tively leading  into  the  colon  above,  and  the  rectum  below,  being  small  and  tortuous.  The 
sigmoid  cavity  was  distended  with  fluid  fseces,  and  contained  one  or  two  hard  masses.  The 
mucous  membrane  was  of  a  dark  livid  colour,  but  not  ulcerated.  Extensive  evidences  of 
peritonitis  were  present. 

A  man,  aged  55,  was  admitted  into  Charing  Cross  Hospital,  nine  days  after  almost 
complete  obstruction  of  the  bowels.  A  displacement  of  the  bowel  implicated  the  termination 
of  the  ileum,  csecum,  and  ascending  colon.  The  latter  was  pressed  upon  and  strangulated  by 
the  termination  of  the  ileum  and  its  stretched  mesentery.  Just  at  the  part  where  the  pres- 
sure was  exerted,  a  gland  in  a  calcai'eous  state,  as  large  and  hard  as  a  marble,  laj^  immedi- 
ately under  the  strangulated  bowel,  and  had  considerabla  influence  in  exaggerating  the 
obstruction,  as  every  effort  to  force  the  contents  of  the  gut  onwards  tended  to  carry  the 
gland  into  the  opening.     Close  above   the  constriction  the  internal  coats   were  extensively 


Rokitansky,  Pathological  Anatomy,  vol.  ii,  p.  52. 
Patholof/ical  Transactions,  vol.  i.  p.  103. 
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ulcerated,  and  perforation  was  about  to  take  place.  In  this  case  an  attempt  was  made  during 
life  to  relieve  the  obstruction  by  operation  in  the  left  loin,  but  without  success,  as  the  ob- 
struction was  above  the  opening  made  in  the  bowel. ^ 

A  boy  was  seized  with  a  violent  pain  in  the  stomach,  and  with  sickness.  These  symptoms 
continued,  varying  in  intensity,  with  complete  constipation.  He  died  on  the  ninth  day.  The 
intestines  were  matted  together.  The  duodenum,  jejunum,  and  ileum  were  greatly  distended  ; 
the  lower  part  of  the  small  intestine  was  highly  infiatned,  and  two  loops  of  it  were  quite 
black  from  congestion.  The  mesentery  of  these  loops  had  been  twisted  on  itself,  and  had 
caused  strangulation  of  the  gut  attached  ;  and  while  in  this  state,  the  folds  had  fallen  on  an 
intestinal  diverticulum  proceeding  from  the  small  gut  to  the  linea  alba,  about  one  inch  below 
the  umbilicus,  and  thus  gave  rise  to  an  additional  amount  of  mechanical  obstruction  to  the 
circulation  and  contents  of  the  bowel." 

These  cases  are  apt  illustrations  of  the  usual  forms  of  '  twist '  of  the  bowel,  such 
as  occur,  (1)  in  the  sigmoid  flexure;  (2)  about  the  caecum  ;  (3)  of  the  small  intestine. 
As  a  rule,  such  twists,  when  found  in  the  small  bowel,  are  usually  nearer  its  lower 
than  its  upper  extremity. 

Kokitansky  has  very  justly  observed  that  the predis2)osition  towsurds  incsivcevation 
from  twisting  of  the  gut  is  dependent  on  a  congenital,  or  acquired  long,  loose,  flabby 
mesentery  or  meso-colon.  But  the  mere  existence  of  such  a  state,  which  allows  of 
very  free  movements  of  the  bowel,  is  hardly  sufiicient  to  account  for  the  occurrence  . 
of  a  sudden  strangulation  of  the  parts.  It  appears  to  us  that  something  is  requisite 
to  establish  the  twist ;  and  that  this  something  is  to  be  found  in  an  accumulation  of 
fseculent  matter,  invariably  pi'esent  wherever  such  twists  occur.  This  accumulation 
of  faeces,  fluid  or  solid,  so  loads  and  distends  the  bowel,  that  if  accidentally  it  becomes 
shifted  into  a  position  unfavourable  for  the  free  passage  of  its  contents,  the  intestine 
has  no  power  to  recover  itself;  nor  has  its  ^peristaltic  action  any  influence  in  altering 
its  position,  or  that  of  the  contained  faeces.  The  mischief  once  started  continues  to 
increase  by  continued  inlets  of  fseculent  matter,  without  any  corresponding  outlet ; 
for  it  will  frequently  be  seen  that,  though  fluid  f feces  from  above  can  enter  the  sigmoid 
flexure  when  twisted,  it  rarely  happens  that  much  is  able  to  escape  into  the 
rectum. 

If,  in  the  dead  subject,  the  large  intestine  be  distended  artificially  with  water, 
and  the  mesentery  of  the  sigmoid  flexure  be  abundant,  this  portion  of  bowel  is  first 
seen  to  bulge  forward,  and  then  gradnally  rise  up  towaixls  the  diaj^hragm.  In  this 
movement  there  is  a  slight  tendency  observed  towards  a  folding  of  the  intestine  on 
its  mesentery ;  this  when  the  abdomen  is  open,  and  no  restriction  applied  to  the 
bowel.  We  have  not,  however,  been  able,  by  simply  distending  the  sigmoid  flexure, 
to  produce  actual  twist ;  perhaps  our  experiments  were  too  restricted  ;  and  no  doubt 
some  other  cause  is  wanting  to  induce  it  besides  distension  and  free  movement. 
Something,  perhaps,  depends  on  the  motions  of  the  body,  more,  perhaps,  on  the 
presence  of  the  other  viscei-a  and  the  pressure  or  relaxation  of  the  abdominal  wall 
during  life.  The  following  particulars  of  a  case  bear  strongly  on  this  portion  of  our 
subject. 

A  man,  aged  45,  was  attacked  on  the  10th  of  November  with  diarrhoea.  This 
ceased  on  the  12ih.  On  the  13th  he  was  occasionally  sick,  and  Complained  of  deep  pain  in 
the  region  of  the  bladder ;  and  this  pain  became  paroxysmal  and  severe  until  his  death. 
Along  the  whole  of  the  left  side  an  unusually  hard  and  broad  ridge  could  be  felt,  extending 
from  the  region  of  the  stomach  to  the  bladder.  Death  took  place  on  the  15th,  almost 
suddenly. 

The  peritonaeum  contained  a  considerable  quantity  of  bloody  serum.  In  the  epigastric 
region  was  seen  the  transverse  colon,  with  the  omentum  stretched  and  adherent  to  the  ab- 
dominal parietes,  on  the  left  of  the  umbilicus.  The  left  side  of  the  abdominal  cavity  was 
entirely  occupied  by  the  sigmoid  flexure  of  the  colon ;  it  lay  obliquely,  and  had  forced  the 
diaphragm  high  into  the  chest.  The  meso-colon,  which  was  greatly  thickened  and  elon- 
gated, had  become  twisted  on  itself,  and  the  intestine  with  it.  The  gut  was  enormously 
distended  by  fluid  fgeces,  and  was  livid,  from  almost  complete  strangulation  of  its  coats  and 
vessels  at  the  seat  of  twist,  Mr.  Gay,  under  whose  care  this  case  fell,  found  on  examination 
that,  in  the  state  of  tension,  if  the  bowel  was  partly  untwisted  and  then  relaxed,  it  sprang 
back  forcibly  to  its  acquired  and  altered  position  ;  but  that  this  tendency  became  less  as  the 
bowel  was  gradually  emptied  of  its  contents,  until  it  required  little  manipulation  to  restore 

^  Pathological  Transactions,  vol.  ii.  p.  222,  '^  Ibid.  vol.  vii.  p.  205. 
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the  bowel  to  its  natural  position,  and  this  without  any  marked  disposition  to  again  become 
twisted.  He  very  justly  remarks,  that  usually  the  tightness  of  the  tioist  is  in  jn'oportion  to  the 
disterision  of  the  boxvel}  A  tube  passed  up  the  rectum  after  death  in  this  case  was  with  some 
little  trouble  introduced  into  the  sig-moid  dexure,  beyond  the  obstruction,  and  could  empty 
the  bowel.  When  this  was  ettected,  and  the  body  rolled  over  on  the  side,  the  twisted  bowel 
righted  itself. 

The  facts  just  quoted  poiut  to  this  rule  in  treatment,  that  relief  in  twist  of  the 
sigmoid  flexure  is  just  possible  without  opening  the  abdomen,  provided  the  long  tube 
can  be  introduced  into  the  distended  gut,  its  contents  drawn  off,  and  the  twist 
reduced  by  the  altered  condition  of  the  bowel.  But  no  operation  for  the  ultimate 
relief  of  the  patient  will  be  successful  without  the  intestine  be  first  imloaded,  and 
the  twist  subsequently  reduced.  It  may  be  stated  as  an  axiom  in  these  cases,  that 
once  formed,  the  twist  prevents  the  escape  of  the  contents,  and  the  contents  of  the 
twisted  portion  maintain  the  distortion ;  to  remedy  the  latter,  the  contents  must  be 
removed. 

It  will  be  observed  that  in  one  case  already  mentioned,^  the  serous  covering  of 
the  intestine  was  found  ruptured,  after  five  days  of  constipation.  This  rupture  had 
no  doubt  occurred  previous  to  death.  In  an  experiment  made  to  distend  the  large 
intestine  with  water,  the  peritoneal  coat  in  several  places  ruptured,  before  the 
muscular  appeared  inclined  to  give  way  under  the  pressure.  This  rupture  of  the 
peritonseum  appears  usually  to  commence  over  the  transverse  colon,  and  other 
portions  are  subsequently  affected  if  the  distension  is  continued. 

This  tendency  of  the  peritonseum  to  rupture  in  rapid  and  great  distension  of  the 
bowels,  in  cases  of  obstruction,  indicates  the  importance  of  early  interference,  if  any 
operation  be  considered  desirable.  When  peritonitis  has  set  in,  in  consequence  of 
rupture  of  the  serous  membrane,  or  any  other  cause,  operative  interference  would 
probably  be  too  late  to  hold  out  any  prospect  of  success. 

4.  Obstruction  of  the  intestines  occurs  from  a  portion  of  bowel  being  strangulated 
in  a  loop,  or  bound  down  by  a  cord  of  false  membrane  ;  or  it  may  be  constricted  by  a 
diverticulum,  adherent  by  its  apex  to  some  opposed  surface  of  the  viscera ;  or  by  the 
Fallopian  tube,  attached  by  its  fimbriated  process  to  some  point  of  peritonajum  ;  or 
by  a  thickened  and  elongated  piece  of  omentum  fastened  down  at  the  ends  by 
adhesions;  or  by  other  accidental  circumstances. 

In  an  instance  under  the  care  of  the  author,  a  small  ovarian  cyst  became  suddenly  dis- 
lodged from  the  pelvis,  and  from  accidental  circumstances,  in  its  movement  upwards  it 
revolved  so  that  its  pedicle  became  twisted  and  consequently  shortened.  Symptoms  of  com- 
plete obstruction  soon  followed  this  displacement.  When  the  abdomen  was  opened,  it  was 
found  that  the  cyst  lay  just  above  the  lower  end  of  the  ileum,  and  that  the  pedicle  pressed  so 
firmly  upon  the  bowel  that  complete  obstruction  was  thus  effected. 

All  these  conditions,  favourable  to  the  occurrence  of  internal  strangulation,  are 
generally  the  results  of  inflammation  and  efiusion  of  lymph. 

5.  Peritoneal  pouches,  which  have  usually  well-defined  rings  for  their  orifices, 
and  the  foramen  of  Winslow — but  this  rarely — have  been  the  seat  of  obstruction  and 
strangulation  of  the  bowel. 

The  causes  of  obstruction  mentioned  in  these  latter  instances  are  attended  by 
symptoms  entirely  similar,  and  only  require  to  be  separated  as  regards  their  patho- 
logical conditions,  but  in  treatment  may  be  considered  under  one  head.  However, 
those  obstructions  which  are  due  to  the  products  of  inflammatory  action  may  occur 
at  any  time  of  life,  but  most  frequently  in  the  young,  are  very  uncommon  in  old 
age,  and  are  often  found  in  children  ;  whereas  strangulation  by  a  mesenteric  pouch 
is  usually  observed  in  somewhat  more  advanced  life. 

Females  are  rather  more  liable  to  internal  strangulation  than  males ;  for  the 
appendages  of  the  generative  organs  offer  additional  points  for  adhesive  inflammation, 
and,  consequently,  entail  so  much  more  danger.  In  most,  if  not  in  all,  of  the  con- 
ditions now  under  consideration,  the  small  intestine  is  usually  alone  implicated. 

The  history  and  pathology  of  internal  strangulation  caused  by  false  membi-anes 
and  adhesions  producing  loop,  &c.,  are  best  illustrated  by  the  following  cases  : — 
^  Fathological  Ti-ansactions,  vol.  x.  p.  153.  ^  See  the  first  case  on  p.  713. 
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A  preparation  in  tlie  Museum  of  St,  George's  ITospital  sliows  the  formation  of  a  short 
band  of  lymph,  adherent  by  one  extremity  to  the  free  surface  of  a  portion  of  small  intestine ; 
from  this  the  band  is  seen  to  pass  over  another  portion  of  small  intestine,  and  then  is  im- 
mediately attached  by  the  other  extremity  to  the  mesentery  supporting  tbe  latter  piece  of 
bowel.  As  the  effused  band  of  lymph  contracted,  it  so  pressed  on  the  portion  of  intestine 
which  was  crossed  by  the  band,  that  entire  stoppage  of  the  bowels  was  produced. 

A  young  lady,  aged  19,  died  after  a  few  days' symptoms  of  strangulation  and  vomit- 
ing. The  omentum  was  firmly  adherent  to  the  anterior  abdominal  wall.  This  was  the  result  of 
old  adhesions.  The  small  intestines  were  greatly  distended.  At  the  lower  part  of  the  abdo- 
men, on  tne  right  side,  and  dipping  inlo  the  pelvis,  a  large  portion  of  sphacelated  intestine 
was  seen.  This  was  about  five  inclies  in  length,  and  consisted  of  the  ileum,  which  was  con- 
stricted and  strangulated  by  a  ring  formed  by  lympb  which  had  been  effused  in  some  former 
attack  of  inflammation.  The  ring  Avas  so  firm  that  it  was  obliged  to  be  cut  through  to  liberate 
the  intestine.  It  was  formed  by  the  band  of  lymph  being  attached  by  one  extremity  to  the 
inner  surface  of  the  caput  coli  and  stretched  across  to  the  ileum,  to  which  it  adhered  by  the 
other. 

A  child  4  years  of  age  died  after  five  days'  constipation  and  symptoms  of  internal 
strangulation.  The  cavity  of  the  abdomen  contained  some  serum  deeply  tinged  with  blood. 
At  the  lower  part  of  the  belly  several  convolutions  of  small  intestine  were  highly  congested 
and  dark-coloured  ;  this  to  the  extent  of  a  foot  in  length  ;  and  one  portion  of  it  was  almost 
black  in  colour.  This  latter  portion  was  found  strangulated  by  a  band  of  false  membrane, 
which  was  attached  by  one  extremity  to  the  point  of  an  appendix,  by  the  other  to  the 
mesentery.  The  appendix  was  attached  to  the  lower  portion  of  the  ileum,  and  was  about 
an  inch  in  length,  and  communicated  with  the  bowel.  The  appendix,  and  the  band  with  its 
attachments,  formed  a  complete  ring  about  an  inch  in  diameter. 

A  man,  aged  20,  died  after  fourteen  days'  complete  constipation.  Near  the  termina- 
tion of  the  ileum,  a  portion  of  it,  nearlj^  two  feet  long,  much  distended  and  much  darker 
than  the  rest,  was  firmly  constricted  by  a  narrow  band  (not  thicker  than  whipcord),  which 
passed  from  the  vermifoi-m  process  to  the  ileum  close  to  its  mesenteric  attachment.^ 

In  a  case  in  whicb  a  portion  of  small  intestine  was  strangulated  through  a  loop  in  the 
great  omentum,  perforation  of  the  bowel  had  taken  place,  and  had  allowed  the  escape  of 
faeces.^ 

A  man,  aged  08,  was  admitted  into  St.  George's  Hospital  on  March  7,  1861.  He 
had  been  lifting  some  heavy  iron  about  eight  days  previously,  wlien  he  felt  a  sudden 
strain,  and  immediate  severe  pain  in  the  loins  and  belly.  He  passed  a  restless  night ;  the 
next  morning  there  was  slight  action  of  the  bowels.  He  complained  of  pain  chiefly  in  the 
belly  and  dragging  at  the  umbilicus ;  there  was  also  constipation  from  tbe  second  day  of 
pain.  Four  daj'S  after  the  attack  he  first  vomited  :  but  now  everything  taken  Avas  rejected. 
The  skin  was  cold,  and  eye  sunken  ;  there  was  blueness  of  surface,  and  the  pulse  was  small 
and  weak  ;  the  tongue  dry  and  brown  ;  abdomen  enormouslj'  distended  arid  tympanitic.  No 
stricture  could  be  detected  through  the  rectum.  An  enema-tube  would  not  pass  readily 
beyond  a  short  distance,  Mr.  Johnson  decided  to  open  the  descending  colon,  with  a  hope  to 
relieve  the  distension  ;  but  the  bowel,  when  cut  down  upon,  was  found  collapsed.  The  ques- 
tion of  making  an  exploratory  opening  in  the  abdomen  from  the  front  was  considered,  but 
decided  against.  The  patient  died  on  the  eleventh  day.  The  small  intestine  was  very  vas- 
cular. At  the  lower  part  of  the  ileum,  close  to  theileo-csecal  valve,  a  band  crossed  the  small 
intestine,  forming  a  ring  around  the  gut  and  the  commencement  of  the  mesentery.  The 
origin  of  the  ring  was  observed  to  spring  from  the  sigmoid  flexure,  which  was  drawn  over  to 
the  right  iliac  region  so  as  nearly  to  touch  the  cfecum.  The  tissue  forming  the  ring  was 
loaded  with  fat,  closely  resembling  the  structure  of  an  epiploic  appendix.  The  other  appen- 
dices were  very  long  and  broad,  and  some  were  perforated  at  their  base,  and  presented  an 
incipient  condition  of  such  a  ring  as  had  embraced  the  intestine.  There  could  be  little  doubt 
that  this  ring  was  either  formed  in  an  appendix,  or  was  formed  by  the  adhesion  of  tWb  neigh- 
bouring appendices.  The  gut,  where  it  was  bound  down,  was  deeply  marked  by  the  stric- 
ture. From  the  stomach  to  the  situation  of  the  obstruction  the  bowel  was  greatly  distended, 
but  more  particularly  at  the  lower  part,  where  for  about  a  foot  in  length  it  was  stretched  so 
tight  that  it  burst  under  a  stream  of  water  thrown  in  to  wash  it  out ;  and  was  nearlj^  black 
from  congestion.  The  constricting  band  was  not  adherent  to  the  intestine,  and  after  removal 
from  the  body  the  gut  could  be  easily  moved  backwards  and  forwards  in  the  ring.  The  posi- 
tion of  the  obstruction  was  immediate!}^  over  the  right  common  iliac  artery.  The  caecum  and 
upper  part  of  the  large  intestine  were  of  the  natural  size,  and  contained  freces ;  the  trans- 
verse and  lower  portions  wei-e  empty  and  contracted.^  The  external  wound  was  just  below 
the  left  kidney. 

Sti-angulation  of  bowel  through  the  foramen  of  Winslow  is  most  rare.  We 
cannot  point  to  any  case  within  our  own  experience. 

Obstruction  caused  by  bowel  becoming  entangled  or  caught  in  a  mesenteric  or 
meso-colic  pouch  is  not  so  unfrequent. 

1  Path.  Soc.  Trans,  vol.  ii.  p.  62,  2  j^-^  ^ol.  i.  p.  259. 

^  Ihid.  vol.  xii.  p.  111. 
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A  specimen  of  meso-colic  hernia,  which  had  not  been  attended  by  strano'ulation  of  the 
bowel,  was  exhibited  at  the  Pathological  Society,  by  Dr.  Peacock,  in  1849 ;  having  been 
removed  from  the  body  of  a  man  aged  SO.  The  left  half  of  the  transverse  colon  was 
deflected  in  a  longitudinal  direction,  down  the  middle  line,  to  the  brim  of  the  pelvis,  and 
pushed  forward  by  a  large  swelling,  which  projected  on  each  side  of  the  displaced  colon. 
None  of  the  small  intestines  were  to  be  seen;  but  were  found  concealed  in  the  swelling. 
This  proved  to  be  a  large  pouch  formed  by  a  fold  of  the  meso-colon.  It  was  opaque  below, 
but  the  convolutions  could  he  detected  throug-h  it  at  the  upper  portion.  The  jejunum  entered 
the  pouch  at  the  upper  and  posterior  part ;  and  the  ileum  passed  out  below  and  on  the  right 
side,  about  two  inches  above  the  termination  of  this  portion  of  the  intestine.  There  was  no 
evidence  of  constriction  of  the  bowel ;  nor  did  the  displacement  appear  to  have  been  produc- 
tive of  any  inconvenience  or  disorder. 

A  second  similar  case  was  attended  by  strangulation  of  the  intestine,  and  death.  A 
man,  aged  27,  was  seized  with  pain  in  the  abdomen,  and  vomiting.  He  vomited  every- 
thing taken,  and  the  pain  in  the  stomach  was  most  severe.  He  died  about  forty-one  hours 
after  the  commencement  of  the  attack.  The  descending  colon  was  found  lying  on  the  left 
side  of  the  csecum,  and  the  small  intestines  were  contained  in  a  large  pouch  formed  in  the 
left  meso-colon,  and  situated  on  the  left  side  of  the  corresponding  large  gut.  The  ileum 
passed  out  of  the  pouch  about  two  inches  above  the  c«cum,  and  at  that  point  the  bowel  was 
contracted,  thickened,  and  gangrenous.^ 

We  have  next  to  consider  the  symptoms  and  diagnosis  of  such  causes  of  obstruc- 
tion as  have  been  already  referred  to.  The  symptoms  in  all  such  cases  are,  as  a  rule, 
very  acute  in  their  character ;  and  prove  rapidly  fatal  if  not  early  relieved.  A  twist 
of  the  large  intestine,  in  its  first  onset,  may  to  some  slight  extent  be  an  exception  to 
this  rule ;  but  even  in  such  an  instance  the  more  acute  symptoms  will  surely  appear 
at  a  comparatively  early  stage  unless  the  obstruction  be  removed. 

But,  to  whatever  cause  obstruction  may  be  due,  the  symptoms  are  commonly  so 
similar,  that  a  correct  diagnosis  as  to  the  exact  seat  or  actual  cause  of  the  block  is 
not  often  to  be  expected.  We  may,  by  careful  inquiry  and  examination,  approach 
somewhat  near  it.  But,  whether  occasioned  by  intestine  entangled  in  a  loop,  or 
fissured  omentum  ;  by  a  cicatrix  or  simple  stricture  ;  by  a  foreign  body,  or  by  a  twist 
contracting  a  portion  of  gut;  the  symptoms  will  not  vary  much  in  character,  though 
they  may  somewhat  in  degree,  as  well  as  in  the  periods  of  their  commencement  and 
sequence.  Tension  of  abdomen,  pain,  absence  of  all  abdominal  movements,  constipa- 
tion and  distension,  with  the  coils  of  intestine  often  defined  on  the  thin  abdominal 
wall,  and  persistent  vomiting  :  each  and  all  may  be  present,  and  should  be  present 
to  constitute  the  conditions  of  absolute  obstruction.  Vomiting,  however,  must  always 
be  looked  upon  as  the  most  imjDortant  indication  of  the  completeness  of  the  block. 
Its  eai'ly  commencement  and  its  persistence  indicate  more  than  any  other  single 
symptom  the  urgency  of  the  case,  and  the  vital  necessity  of  some  immediate  inter- 
ference if  life  is  to  be  saved  by  any  available  surgical  means.  In  all  internal  stran- 
gulations, it  must  ever  be  borne  in  mind  that  the  symptoms  are  always  acute  ;  pain  is 
sudden,  sharp,  and  occasionally  agonising  ;  vomiting  sets  in  early  and  is  usually  in- 
cessant. At  first  the  contents  of  the  stomach  alone  are  rejected,  but  if  not  soon 
relieved,  fluid  with  fsecal  odour  and  in  large  quantity  will  now  be  brought  up.  The 
distension  may  not  be  so  great,  as  often  occurs  in  the  more  slowly  operating  causes  of 
obstruction  ;  but  still  the  small  intestine,  above  the  seat  of  block,  will  become  much 
loaded ;  there  is  generally  great  tenderness  on  pressure,  for  peritonitis  is  not  long 
delayed ;  the  abdominal  muscles  feel  rigid  to  the  touch,  there  is  early  evidence  of 
grave  constitutional  damage,  anxious  and  drawn  countenance,  especially  in  children, 
for  the  portion  of  intestine  at  the  strictured  part  may  soon  thicken  and  inflame,  or 
rapidly  congest  and  mortify.  The  increasing  distension  of  the  upper  bowel  which 
occurs  as  long  as  the  block  lasts  adds  materially  to  these  evils. 

In  the  first  instance  in  the  early  period  of  suspicion  of  obstruction,  purgatives 
should  be  scrupulously  avoided.  This  precaution  cannot  be  too  rigidly  attended  to 
at  the  commencement  of  symptoms.  If  there  be  a  golden  rule  to  guide  us  in  the 
treatment  of  cases  of  obstruction  it  is  this — that  opium  be  administered  by  the  mouth, 
and  aperients  by  the  rectum  alone.  Every  rule  may  have  an  exception,  but  experience 
has  taught  us,  that  whenever  this  rule  has  been   departed  from  occasion  for  regret 

^   Path.  Sue.  Trans,  vol.  ii.  p.  60. 
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has  followed.  In  addition  to  the  internal  use  of  opium,  enemata  should  be  used 
early  and  freely.  Their  administration  will  soon  prove  whether  the  lower  bowel  is 
free  and  capable  of  retaining  a  proper  quantity  of  fluid,  or  whether,  when  this  is 
returned,  there  comes  with  it  any  faecal  matter  indicative  of  some  escape  from  above. 
In  twists  of  the  large  bowel,  should  an  injection  be  used  and  not  be  returned,  its 
repetition  will  but  add  to  the  evil ;  for  fluid  can  sometimes  be  injected  into  the  twisted 
portion,  and  yet  is  not  capable  of  being  returned.  After  the  lower  bowel  has  been 
thoroughly  washed  out,  and  the  subsequent  enemata  return  in  much  the  same 
condition  as  they  were  injected,  it  will  clearly  indicate  that  no  further  passage  of 
fseces  is  likely  to  be  efiected  by  their  continued  use.  The  persistence  of  vomiting 
should  then  decide  the  question  that  no  further  relief  can  be  obtained  without  an 
exploi-atory  operation.  Given  the  distension,  arrest  of  all  ffecal  discharge,  and  per- 
sistent vomiting,  no  other  conclusion  can  be  arrived  at  but  that  absolute  obstruction 
exists.  Under  such  circumstances,  if  life  is  to  be  saved,  there  is  no  alternative,  after 
all  other  measures  have  been  tried  and  failed,  but  to  seek  the  seat  and  cause  of  the 
evil  through  an  abdominal  opening,  and  endeavour  to  relieve  it.  Delay  is  now 
dangerous,  and  the  earlier  the  operation  is  performed  the  greater  the  chance  of 
recovery  for  the  patient. 

To  decide  on  this  operation  sufficiently  early  is  the  important  responsibility  thrust 
somewhat  suddenly  on  the  medical  attendant.  It  too  often  occurs  that  the  operation 
is  too  long  delayed  to  render  it  successful.  Its  performance  is  of  so  serious  a  cha- 
racter, and  the  nature  of  the  obstruction  usually  gives  so  little  time  for  consideration, 
while  a  chance  of  successful  relief  from  operation  lasts,  that  we  cannot  impress  on  the 
practitioner  too  strongly  the  importance  of  early  action  under  the  circumstances 
mentioned.  It  must  never  be  lost  sight  of  that  incessant  vomiting  is  essentially  the 
most  important  symptom,  as  indicative  of  a  block  which  necessitates  an  operation  for 
its  relief.  If  allowed  to  continue,  it  is  in  itself  a  source  of  extreme  exhaustion  :  if 
allowed  to  continue  until  it  becomes  faecal  in  character,  still  less  hope  can  be  enter- 
tained from  the  efiects  of  an  operation.  Fsecal  vomiting  not  only  indicates  the 
serious  character  of  the  block,  but  also  that  that  block  has  existed,  comparatively, 
some  time.  It  may  have  been  long  enough  to  permit  the  commencement  of  gangrene, 
or  to  have  set  up  peritonitis  sufficient  to  banish  the  small  hoj)e  we  might  otherwise 
entertain  that  an  operation  held  out  some  prospect  of  life.  Delay  in  operating 
accumulates  danger  after  a  patient  has  been  known  to  vomit  a  few  times.  Peritonitis 
established  without  even  a  gangrenous  condition  of  bowel  is  a  formidable  antagonist 
after  an  operation,  even  with  perfect  liberation  of  the  stricture. 

In  the  treatment  of  external  strangulative  hernia,  when  reduction  cannot  be 
otherwise  effected,  we  have  made  it  a  rule  invariably  to  operate  as  soon  as  vomiting 
had  set  in.  Our  maxim  has  been,  never  to  allow  a  jxitient  to  vomit  three  times,  but 
to  operate  as  soon  as  vomiting  commences,  if  called  in  sufficiently  early  to  carry  out 
this  treatment. 

In  all  these  cases — acute  obstruction,  fi'om  whatever  cause — the  operation,  being 
decided  on,  should  be  conducted  in  the  usual  method  of  opening  the  abdomen,  by  an 
incision  commencing  in  the  median  line  just  below  the  umbilicus,  and  carried  down 
two  or  three  inches  towards  the  pubes.  Should  this  opening  not  prove  sufficient  to 
enable  the  operator  to  ascertain  the  seat  or  cause  of  obstruction,  it  may  be  enlarged 
upwards  or  downwards,  as  most  convenient  under  the  circumstances.  The  protrusion 
of  distended  bowel  will  often  prove  a  difficulty  in  this  stage  of  the  proceeding,  but 
the  intestine  may  generally  be  held  aside  by  an  assistant  sufficiently  to  enable  the 
operator  to  explore  the  abdomen  with  finger  or  hand. 

It  will  often  be  found  difficult  to  detect  the  seat  of  the  block  without  following 
the  course  of  the  intestine  ;  the  operator  will  generally  find  that  this  is  more  readily 
effected  by  commencing  from  below,  and  tracing  up  the  contracted  and  empty  gut, 
than  to  endeavour  to  follow  dowTi  from  above  the  distended  j)ortion,  till  the  seat  of 
stricture  is  reached. 

It  is  almost  impossible  within  our  limits  to  lay  down  absolute  directions  as  to  the 
measures  to  be  adopted  in  the  various  conditions  w^hich  may  be  met  with  under 
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many  circumstances  ;  miicli  must  be  left  to  the  discretion  of  the  operator  to  ovei'come 
whatever  difficulties  he  has  to  encounter.  If  one  portion  of  small  intestine  is  dis- 
tended and  another  contracted,  the  probability  is  (intussusception  excluded)  that  the 
cause  of  obstruction  will  pi^ove  to  be  some  form  of  intei^nal  hernia,  or  a  band  con- 
stricting, rather  than  any  stricture  of  bowel.  In  the  former  case  it  is  usually  not 
difficult  to  reduce  the  strangvilated  ]Dortion  by  gently  pulling  on  the  collapsed  por- 
tion, and  we  have  succeeded  in  doing  this  without  the  slightest  trouble,  after  internal 
strangulation,  dependent  on  a  loop  of  the  small  intestine  entangled  in  a  pouch  in  the 
mesentery.  In  this  instance  it  was  most  interesting  to  observe,  as'  soon  as  the 
obstruction  was  relieved,  the  collapsed  bowel  commence  gradually  to  become  inflated 
from  the  passage  of  air  into  it  from  the  bowel  above. 

If  the  obstructing  cause  be  due  to  a  band,  this  should  be  divided  at  whatever  may 
be  considered  the  most  desirable  point ;  and  should  there  be  any  evidence  of  bleeding 
from  the  cut  surfaces,  it  is  best  at  once  to  twist  the  vessels,  or  apply  fine  catgut  liga- 
tures to  the  bleeding  j)oints,  or  even  prior  to  the  division  of  a  band,  if  large  or  broad, 
ligatures  may  be  applied  in  either  side  of  the  proposed  line  of  division.  The  removal 
of  a  tumour  will  of  course  be  requisite  if  the  cause  of  obstruction,  as  occurred  in  the 
practice  of  the  author.  In  this  instance  the  pedicle  of  an  ovarian  cyst  lay  over  and 
compressed  the  ileum.  In  twists  of  the  bowel  it  is  not  generally  difficult  to  detect 
the  evil  after  the  abdomen  is  opened.  Some  care  is  requisite  in  handling  the  dis- 
tended intestine.  Its  distension  produces  a  softened  condition  of  its  coats,  and  under 
such  circumstances  the  bowel  is  very  apt  to  be  torn  or  to  rupture,  unless  very  carefully 
manipulated.  Twists  of  intestines  must  always  be  considered  as  most  severe  and 
grave  conditions  to  deal  with,  and  do  not  offer  much  hope  of  benefit  from  operation  ; 
still  the  efibrt  should  be  made,  as  we  are  quite  unable  by  any  other  means  to  relieve 
the  obstruction.  In  the  case  of  a  foreign  body  being  impacted  in  the  bowel,  there 
is  no  alternative  but  to  remove  it.  If  practicable,  the  portion  of  bowel  in  which  the 
obstructing  mass  is  lodged  should  be  carefully  drawn  out  of  the  abdomen  ;  the  intestine 
may  then  be  opened,  the  substance  removed,  and  then  the  orifice  in  the  bowel  closed 
by  a  continuous  suture  of  fine  silk  or  catgut.  This  subject  wiU  be  found  fully  dis- 
cussed under  the  head  of  Injuries  of  the  Abdojien. 

The  obstruction  being  removed,  the  margins  of  the  abdominal  wound  are  to  be 
brought  together  in  the  usual  manner,  by  sutures  passed  thi-ough  its  edges  so  as  to 
include  the  peritoneal  surfaces,  and  the  surface  dressed  with  dry  absorbent  cotton, 
and  flannel  bandages  lightly  placed  round  the  body.  The  patient  should  be  kept 
fully  under  the  influence  of  opium  for  some  days,  the  water  drawn  off  if  necessary 
every  four  hours,  and  the  bowel  not  interfered  with  for  a  week,  and  then  only  by 
enemata.  Very  small  quantities  of  fluid  food,  with  ice  to  allay  thirst  if  requisite, 
should  only  be  permitted  for  the  first  six  or  eight  days. 

Such  are  the  general  rules  applicable  to  acute  cases  of  obstruction,  and  which 
will  be  found  with  few  exceptions  to  be  confined  to  the  small  intestine. 

We  have  next  to  consider  another  cause  of  acute  obstruction,  which  may  impli- 
cate small  arid  large  intestine.     We  refer  to — 

6.  Invagination,  or  intussusception  of  the  bowel,  is  often  the  result  of  irritation 
caused  by  worms ;  of  tumours  attached  to  the  mucous  membrane ;  and  of  other 
accidental  causes,  not  always  to  be  detected  or  explained. 

Invagination  may  frequently  be  observed  in  the  post-mortem  examinations  of 
children.  It  also  often  takes  place  in  grown-up  persons  of  all  ages  and  of  both  sexes, 
and  in  almost  every  portion  of  the  intestinal  canal. 

Invagination  may  occtir  in  one  or  in  several  parts  of  the  bowel  at  the  same  time  in 
the  same  individual ;  but  when,  on  examination  after  death,  several  intussusceptions 
are  met  with,  they  are  usually  slight,  and  have  not  been  productive  of  urgent 
symptoms  during  life. 

In  illustration  of  some  of  the  causes  of  intussusception,  the  following  examples 
are  worthy  of  record  : — • 

In  the  Museum  of  St.  CTeorge's  Hospital  Is  a  preparation,  which  shows  an  intussusception 
caused  by  the  presence  of  a  tumour  growing  from  the  wall  of  the  bowel  and  projecting  into 
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its  cavity ._     A  process  of  sloughiug  has  nearly  detached  the  prolapsed  portion  from  the  rest  of 
the  intestine,  and  so  almost  set  free  the  tumour.     The  patient  died  of  peritonitis. 

Another  preparation  in  the  same  Museum  displays  a  portion  of  small  intestine  invaginated, 
apparently  from  the  irritation  set  up  by  an  ascaris  lumbricoides,  which  may  be  seen  coiled 
round  the  prolapsed  portion.  But  many  other  parts  of  the  bowel  were  also  invaginated  ;  and 
when  the  patient  died,  the  state  of  the  bowel  was  not  suspected. 

The  anatomy  of  intussusception  is  interesting.  The  usual  form  of  intussuscep- 
tion met  with  is  an  inversion  of  a  portion  of  intestine  into  the  tube  of  the  gut  imme- 
diately below.  But  the  relative  conditions  of  the  upper  and  lower  portions  of  the 
bowel  may  be  reversed ;  the  intestine  below  may  be  projected  into  the  intestine  above, 
and  this  would  still  constitute  an  intussusception.     This  latter  state,  however,  is 

exceptional ;  the   former  is   not  uncommon, 
Fig.  158. — Intussasception,  caused  bv  the   and  may  prove  fatal  if  not  relieved. 
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A  perpendicular  section  through  an  in- 
vagination   will   display   on   each    side,   and 
lying  parallel  with  each  other,  three  layers 
of  intestinal  wall ;  a  transverse  section  would 
show  these  rings  of  intestine,  one  within  the   i 
other.    In  each  section,  whether  perpendicular 
or  transverse,    the    opposed    surfaces    of  the 
intestine  will  correspond  in  character;  peri-    ' 
tonseum  will  touch  peritonaeum,  and  mucous 
membrane  be  in  contact  with  a  similar  tissue. 
The  outer  surface  of  the  external   layer   is 
peritonaeum;  the  lining  of  the  inner  layer  is 
mucous  membrane  ;  but  between  these  there 
are   two   opposed  surfaces  of  mucous  mem- 
brane,   and    two    likewise    of    peritonaeum. 
Between  the  inner  and  middle  layers,  and  in 
the  space  lined   by   peritonasum,   will  be   a 
certain  portion   of  mesentery  or  meso-colon 
dragged  in  by  the  inner  layer  of  bowel  as 
it  becomes  prolapsed.     The  limit  of  the  inva- 
gination above  is  at  the  outer  or  peritoneal 
surface  of  the  bowel,  and  consists  of  an  obtuse 
edge,  formed  by  the  folding  in  of  the  intestine 
at  that  point.     The  lower  limit  is  inside  the 
tube,  and  can  only  be  observed  when  the  gut 
is  laid  open.     The  portion  of  intestine  which 
receives  the  invagination  is  a  single  layei- ; 
the  invaginated  portion,  that  which  slips  into 
the  former,  consists  of  two  layers  of  bowel. 
A  portion  of  mesentery  will  be  found  betAveen 
these  two  layers,  its  size  and  shape  varying 
with  the  length  of  the  prolapsed  intestine.  The 
owest  extremity  of  this  impacted  mesentery  is  almost  drawn  to  a  point,  and  is  near 
the  extreme  lower  part  of  the  prolapse.    The  mesentery  is  thicker  and  broader  where 
it  enters  the  fold  between  the  two  layers  of  intestine,  so  that  it  becomes  somewhat 
triangular  in  shape  as  it  lies  between,  the  two  layers  of  intestine  already  alluded  to. 
As  the  mesentery  is  attached  to  one  margin  of  the  bowel,  the  bowel  in  prolapsing  is 
somewhat  retarded  by  the  mechanical  action  of  the  former  ;  for  the  mesentery,  being 
always  in  a  state  of  tension,   drags  upon  one  side  of  the  prolapsed  bowel ;  it  will 
therefore  be  found,  especially  in  an  extensive  prolapse,  that  the  prolapsed  end  of  the 
gut,  its  inner  extremity,  is  turned  in  the  direction  of  the  attached  mesenteiy ;  from 
which  circumstance  the  piece  of  bowel  presenting  the  prolapse  will  be  found  slightly 
curved  to  one  side,  and  thus  the  whole  mass  assumes  a  crescentic  figure. 

Rokitansky,  inreferringtothiscondition,  makes  the  following  important  remarks : — 
*  Firstly,  that  the  invaginated  portion  does  not  lie  parallel  with  its  sheath,  but  always 
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'bfFers  a  greater  curvature  than  the  latter,  the  inverted  tube  being  compressed  on  its 
concavity  into  tense  transverse  folds.  Secondly,  that  the  orifice  of  the  invaginated 
portion  of  bowel  does  not  lie  in  the  axis,  or  in  the  centre  of  the  sheath,  but  towards 
the  side ;  and  that,  following  the  traction  exerted  upon  it  by  the  mesenteric  fold  tha  t 
belongs  to  the  inverted  intestine,  it  is  directed  towards  the  mesenteric  wall  of 
the  sheath ;  that  the  opening  is  not  circular,  but  represents  a  fissure.  This  affords  a 
diagnostic  sign  for  the  examination  of  intussusceptions  of  the  rectum,  which  are  with- 
in the  reach  of  manual  exploration.'' 

Though  intussusception  may  occur  in  almost  any  part  of  the  intestinal  canal,  it  is 
most  frequently  found  towards  the  middle  and  lower  portions  of  the  small  intestine, 
and  may  implicate  any  portion  of  the  large  bowel.  When  an  intussusception  increases 
in  size,  the  involution  is  usually  that  of  the  bowel  below  the  commencement  of  invagi- 
nation ;  if  this  commences  at  the  lower  part  of  the  ileum,  more  of  the  upper  ileum 
does  not  disappear,  but  the  prolapse  grows  in  length  at  the  expense  of  the  inferior 
portion  of  the  intestine.  It  will  frequently  be  found  to  extend  to  the  rectum, 
whether  commencing  high  up  or  in  the  descending  colon,  and  may  even  protrude 
through  the  sphincter.  Should  it  oiiginate  in  the  lower  part  of  the  ileum,  it  may  con- 
tinue downwards  so  as  to  involve  the  ileo-csecal  valve,  caecum  and  colon  more  or  less. 

A  boy,  nearly  five  years  of  age,  complained  of  soreness  about  the  anus,  the  result  of 
ascarides.  The  next  day  he  was  seized  with  sudden  pain  in  the  lower  part  of  the  abdomen, 
and  strained  several  times  at  stool,  but  passed  nothing.  He  soon  afterwards  vomited. 
He  continued  to  go  to  stool  every  half-hour.  In  the  afternoon  he  experienced  constant 
desire  to  ^o  to  stool,  and  passed  a  clot  of  blood.  On  some  of  these  occasions  he  passed  dark- 
coloured  blood  and  slimy  matter.  There  was  great  restlessness,  and  thirst.  The  abdomen 
was  more  swollen  above  than  below  the  umbilicus.  There  was  much  tenderness  over  it 
on  pressure.  The  symptoms  continued  unrelieved,  and  death  took  place  on  the  fifth  day. 
A  considerable  intussusception  had  occurred  of  the  ileum  through  the  ileo-cfecal  valve ; 
the  appendix  was  also  carried  in.  About  3^  inches  of  bowel  protruded  into  the  caecum. 
The  involved  part  was  of  a  deep  red  colour.  It  was  so  firmly  grasped  by  the  ileo-caecal 
valve,  that  the  effort  to  reduce  it  appeared  likely  to  tear  the  bowel.^ 

A  child,  six  months  old,  died  after  sixty  hours  of  suffering  from  vomiting  and  discharge 
of  bloody  mucus  from  the  rectum.  The  whole  of  the  colon,  ascending  transverse  and  de- 
scending, had  passed  into  the  sigmoid  flexure.  The  mucous  membrane  of  the  prolapse  was 
purple  from  strangulation.' 

The  two  foregoing  cases  mark  the  prominent  symptoms  of  acute  invagination  of 
intestine  ;  sudden  pain  ;  constant  and  urgent  desire  to  stool,  with  little  faecal  matter 
passed,  but  blood  in  clots  or  bloody  mucus  escaping  in  small  quantities ;  more  or  less 
vomiting ;  great  distress,  both  general  and  local ;  and  death  following  in  a  few  days. 
But  death  may  be  somewhat  sudden. 

A  sailor,  during  a  railway  journey,  was  observed  to  place  himself  on  the  floor  of  the  car- 
riage, but  had  no  attention  paid  him  by  his  fellow-passengers.  At  the  journey's  end  he  was 
found  dead.  The  abdomen  presented  marks  of  severe  peritonitis.  A  fold  of  intestine  near 
the  termination  of  the  ileum,  six  inches  in  length,  was  intussuscepted  and  gangrenous.  Pro- 
bably in  this  instance  the  mischief  was  of  some  few  days'  duration.* 

It  will  thus  be  seen  that  intussusception  may  be  confined  to  a  comparatively  small 
portion  of  the  small  intestine,  while  at  the  same  time  the  obstruction  may  be  as 
complete  as  it  is  sudden  ;  or  it  may  implicate  both  small  and  large  bowel,  and  yet 
the  symptoms  may  not  be  urgent  till  some  days,  or  even  some  weeks,  have  elapsed, 
and  ultimately  prove  fatal. 

In  the  first  instance  the  case  may  be  distinguished  as  acute  ;  the  symptoms  will 
be  severe  soon  after  the  attack,  and  indicative  of  complete  obstruction  and  strangula- 
tion, to  be  rapidly  followed  by  the  death  of  the  part ;  which  may  be  thrown  off  and 
be  passed  by  stool,  and  the  patient  recover,  or  may  be  followed  by  perforation  of  the 
bowel  and  the  death  of  the  patient.  In  the  other  case,  though  some  of  the  symp- 
I  torns  of  invagination  may  be  present,  there  need  be  no  absolute  obstruction  for  weeks 
following  the  commencement  of  the  invagination. 

In   other  instances  the  symptoms  appear  to  extend  over  a  much  longer  period, 

^  Path.  Anat.  vol.  ii.  p.  55.  ^  Path.  Trmis.  vol.  ii.  p.  55. 

'  Ibid.  vol.  ii.  p.  5(3.  *  Ibid.  vol.  i.  p.  77. 
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and  ultimately  prove  fatal  ;   or  if  the   stiangulated  bowel  slo\igh  off,  may  terminate 
favourably. 

A  man,  aged  25,  suffered  from  attacks  of  collicky  pain  in  the  abdomen,  and  gradually 
lost  fiesli.  One  day  he  became  suddenly  worse,  and  on  the  following  day  died  ;  nearly 
four  months  from  the  supposed  date  of  the  commencement  of  bis  attack.  About  six 
inches  of  ileum,  c^cum,  and  the  first  part  of  the  ascending  colon,  had  passed  into  the 
large  bowel  beyond.  There  was  no  appearance  of  gangrene  in  any  part.  The  colon  con- 
tained much  mucus  and  coagulated  blood.  The  mucous  membrane  was  turgid  and  purple. 
The  involved  layers  of  the  intestine  were  firmly  adherent  to  each  other  by  dense  bands  of 
false  membrane.^ 

The  separation  and  passage  of  the  strangulated  portion,  with  recovery,  is  a  result 
we  may  occasionally  anticipate,  and  it  has  been  known  to  occur  in  some  few  cases ; 
nor  does  the  loss  of  the  piece  of  bowel  appear  to  be  attended  by  any  subsequent  evil 
consequenceF. 

A  bo}',  aged  5,  was  taken  ill  four  months  previously  to  the  time  at  which  a  mass  of 
iDOwel  was  passed.  At  first  he  suffered  from  simple  fever,  but  afterwards  experienced  much 
distress.  He  complained  chiefly  of  pain  in  the  region  of  the  bladder;  but  there  was  no  ten- 
derness. The  urine  was  sometimes  retained  for  a  long  time.  The  bowels  were  very  much 
confined,  sometimes  for  fifty  hours.  There  was  occasional  vomiting.  He  was  never 
known  to  pass  blood.  Eight  inchest  of  the  ileum,  the  ccecum  loith  its  a2)penclix,  and  about  four 
inches  of  the  colon,  were  passed  by  stool.  The  tissues  were  almost  black,  and  offensive. 
Diarrhoea  preceded  the  discharge  of  the  separated  bowel.  At  the  end  of  six  weeks  from  this 
event  the  little  patient  seemed  quite  well,  and  the  bowels  acted  regularly. 

This  case  occurred  in  1847,  under  the  care  of  Mr.  Hesilridge  Buckby,  of  Sutton-on-Trent. 
In  September  1863,  he  kindly  wrote  to  the  author  to  the  following  effect :  '  I  have  much 
pleasure  in  informing  you  my  little  patieut  has  continued  in  perfect  health  ever  since  his  re- 
storation.    I  saw  him  the  other  day.' 

V.  T.,  aged  18,  was  seized  with  severe  paroxysmal  pain  in  the  abdomen.  This  continued 
and  increased  without  relief ;  and  was  followed  by  stercoraceous  vomiting.  Symptoms  of 
general  peritonitis  came  on,  without  any  relief  from  the  bowels.  The  more  urgent  symptoms 
were  relieved  under  the  use  of  calomel  and  opium  ;  but  no  evacuation  was  obtained.  On 
the  tenth  and  following  day  enemata  were  returned  without  any  fsecal  tinge,  On  the  twelfth 
day  some  fgeculcnt  matter  was  brought  away ;  and  more  fteces  passed  after  a  dose  of  castor- 
oil.  On  the  nineteenth  day  he  had  three  motions.  The  last  consisted  of  bright  florid  blood, 
mingled  wnth  many  portions  of  the  small  intestine.  The  two  previous  motions  were  said  to 
have  been  of  precisely  the  same  character,  and  to  have  contained  many  '  skins.'  At  the 
expiration  of  six  weeks  the  patient  returned  to  his  usual  occupatiou.''^ 

Peritonitis  may  be  the  result  of  perforation  of  the  bowel  during  the  separation  of 
the  sloughing  prolapse,  in  which  case  acute  pain  and  much  suffering  are  generally 
followed  by  rapid  death. 

It  will  appear  that,  although  invagination  has  been  classed  with  the  causes  of 
acute  strangulation,  many  cases  occur  in  which  the  symptoms  are  not  very  acute, 
last  some  time,  and  even  terminate  in  recovery,  though  at  a  sacrifice  of  a  portion  of 
the  bowel. 

The  general  symptoms  of  intussusception  are  usually — pain  referred  to  the  seat  of 
the  mischief,  often  of  an  acute  character,  sudden  in  its  attack  and  confined  in  its 
extent ;  constant  and  often  urgent  desire  to  evaciiate,  but  without  satisfactory  result; 
scanty  motions  more  or  less  mixed  with  mucus  and  frequently  with  blood ;  generally 
a  swelling,  sausage-like  in  shape,  is  to  be  felt  in  or  near  the  position  of  the  ileo-cpecal 
valve ;  constipation  ?.ccording  to  the  amount  of  obstruction ;  and  vomiting  when 
obstruction  becomes  entire ;  then  also  will  distension  of  the  bowel  follow,  and  gradu- 
ally become  more  and  more  evident.  In  the  more  chronic  case  distension  may  not 
occur,  and  will  most  probably  be  but  slight,  if  at  all  present.  No  age  is  exempt  from 
invagination,  but  children  are  most  liable  to  its  occurrence.  In  a  table,  drawn  up 
Mr.  Hutchinson,  of  131  cases,  90  occurred  in  children  of  six  years  of  age  and  under.^ 

The  pain  in  such  instances  is  often  intermittent,  but  well  marked  ;  when  present, 
the  child  doubles  itself  forwards  and  often  rests  its  head  on  the  bed,  kneeling. 
Intussusception  without  strangulation  may  not  even  be  suspected  for  some  time  after 
its  commencement ;  in  some  cases  not  until  the  end  of  the  invaginated  bowel  is 
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detected  in  the  rectum,  or  has  made  its  appearance  through  the  sphincter.  But  in 
all  acute  cases  there"  will  be  early  passage  of  blood,  distension  of  the  abdomen  from 
the  bowel  above  the  block  becoming  dilated  by  fluid  and  flatus  ;  constant  desire  to 
defpecate  without  the  trace  of  any  fseculent  matter  in  whatever  is  passed  ;  continuous 
vomiting  of  all  fluids  taken  by  the  mouth,  and  that  ejected  becoming  ffecal  in  odour 
if  the  patient  survives  many  hours.  The  obstruction  being  fully  established,  nothing 
but  blood  or  bloody  mucus  will  be  passed  per  anum. 

In  the  more  chronic  form,  as  the  invagination  increases  (which  is  always  the  cas3) 
and  is  allowed  to  remain  unrelieved,  without  any  general  symptoms  of  obstruction,  a 
change  will  probably  gradually  occur  which  will  render  it  incapable  of  being  reduced. 
This  change  is  usually  rapid  in  the  acute  form,  but  may  not  occur  for  some  weeks  in  a 
chronic  case.  From  pressure  exerted  on  the  coats  of  the  bowel  and  its  mesentery, 
congestion  followed  by  inflammation  is  sooner  or  later  liable  to  occur.  One  result  of 
this  is  a  more  than  natural  secretion  from  the  mucous  sui"face  of  the  entangled  piece ; 
frequently  the  discharge  is  mixed  with  blood  ;  a  symptom  of  much  importance  in  the 
diagnosis  of  intussusception,  for  we  may  safely  say  the  gi'eater  the  proportion  of 
blood  the  more  complete  the  obstruction.  But  as  the  invaginated  mass  becomes 
thickened  the  peritoneal  surfaces  become  gradually  adherent  to  each  other,  commencing 
at  or  near  the  entrance  of  the  upper  ring  of  the  sheath.  At  this  line  there  will  also 
be  a  certain  amount  of  strangulation  exerted  upon  the  portion  within  the  ring.  This 
is  the  first  step  made  by  nature  to  remedy  the  evil,  if  it  be  not  otherwise  relieved,  so 
that  presently  the  prolapsed  portion  may  be  cast  off  by  slough,  and  also  that  the 
escape  of  the  contents  of  the  bowel  may  be  provided  against,  by  the  cohesion  and 
subsequent  union  of  the  upper  and  lower  portions  of  what  would  otherwise  be  a 
severed  intestine. 

From  what  has  been  already  said,  it  will  be  aj^parent  that  it  is  a  very  important 
point  in  practice  to  be  able  to  diagnose  between  the  more  acute  cases  in  which 
strangulation  early  ensues,  and  the  more  chronic  forms  of  invagination,  in  which 
much  bowel  may  be  implicated  and  yet  give  time  for  hopeful  interference.  Whatever 
portion  of  bowel  be  involved,  and  to  whatever  extent  it  may  be  implicated,  the  first 
thing  to  be  done  in  the  investigation  of  a  case,  given  the  general  symptoms,  is  to 
examine  the  bowel  per  rectum ;  frequently  the  lower  end  of  the  involuted  part  will 
be  there  detected  by  the  finger.  This  will  at  once  be  diagnostic  of  intussusception, 
although  it  may  not  indicate  the  extent  of  bowel  involved.  If  no  evidence  of  pro- 
lapse be  found  in  the  rectum,  it  is  next  desirable  to  examine  carefully  the  surface  of 
the  abdomen  in  order  to  detect  any  swelling  caused  by  the  invaginated  mass.  This 
often  is  not  difficult  to  discover,  but,  should  the  resistance  of  the  abdominal  muscles  or 
the  distended  state  of  the  bowels  obscure  its  position,  the  use  of  an  anesthetic  will  prove 
advantageous  by  relaxing  abdominal  rigidity,  and  generally  will  enable  the  surgeon 
to  detect  the  seat  of  obstruction  by  the  presence  of  some  swelling  or  hardness.  The 
prolapsus  having  been  detected  in  the  rectum,  or  suspected  elsewhere  from  the  exist- 
ence of  a  tumour  and  general  symptoms  of  invagination,  enemata  of  warm  water  or 
injection  of  air  may  be  tried  with  a  hope  to  overcome  it.  The  pelvis  of  the  patient 
should  be  well  raised  during  this  time,  the  better  to  retain  the  fluid,  and  thus  by  its 
weight  to  assist  in  the  attempt  at  reduction.  If  the  prolapse  be  suspected  to  be  con- 
fined to  a  portion  of  the  lower  bowel  alone,  the  introduction  of  a  bougie  may  jjossibly 
reduce  it ;  but  the  experience  of  the  author  entirely  confirms  the  following  observa- 
tion of  Mr.  Hutchinson's,  '  I  have  not  found  any  case  recorded  in  which  spontaneous 
return  of  a  well-recognised  intussusception  occurred ;  and  those  in  which  art  suc- 
ceeded are  comparatively  rare.'  ^  But  as  a  rule  when  extensive  invagination  has 
taken  place  no  amount  of  injection  or  use  of  bougie  will  prove  useful,  beyond  the 
fact  that  the  return  of  the  injected  water,  if  unmixed  with  fseculent  matter,  is  a  pretty 
clear  index  that  complete  obstruction  exists ;  or,  if  mixed  with  even  a  small  amount 
of  fjeces,  the  condition  is  such  as  to  leave  more  hope  of  relief  by  operation.  The 
mechanical  condition  of  a  large  portion  of  invaginated  bowel  renders  it  perfectly 
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hopeless  to  expect  any  benefit  from  any  treatment  short  of  operation,  supposing,  of 
course,  that  the  invagination  has  not  already  been  relieved  by  slough. 

In  the  last  edition  of  this  work  the  author  supported  the  view  that  it  were  better 
to  allow  a  case  of  intussusception  to  run  its  course,  with  the  prospect  of  its  being 
relieved  by  slough,  rather  than  to  interfere  by  abdominal  section  with  the  hope  to 
relieve  it.  Since  then  several  cases  have  been  operated  on  with  varying  success  by 
several  surgeons,  and  also  by  the  author.  The  result  of  this  conjoined  experience  is, 
that  in  many  cases  the  operation  is  to  be  advocated,  should  certainly  be  undertaken, 
and  may  probably  prove  successful. 

Bxit,  as  Mr.  Hutchinson  has  pointed  out,  some  discrimination  is  needed  in  the 
selection  of  cases  for  operative  interference.  He  has  properly  classed  cases  of  intus- 
susception as  those  which  are  early  marked  by  symptoms  of  strangulation,  and  those 
which  are  simply  irreducible,  except  by  surgical  interference.  '  The  former  tend 
rapidly  either  to  the  death  of  the  patient,  or  his  relief  by  gangrene  of  the  constricted 
part.' 

It  is  only  in  the  more  chronic  cases  that  operative  interference  is  likely  to  prove 
beneficial.  In  the  more  acute  cases  in  which  complete  strangulation  has  occurred, 
made  evident  by  entire  stoppage  of  ftecal  matter,  passage  of  blood  only,  and  continued 
vomiting,  unless  an  operation  be  performed  for  its  relief  very  early  indeed  after 
intussusception  has  occurred  and  is  detected,  it  will  probably  prove  a  failure,  for  when 
the  bowel  is  attempted  to  be  unravelled,  the  parts,  from  having  become  matted 
together,  render  reduction  impossible.  Such  was  the  case  in  an  instance  under 
the  author's  immediate  observation,  although  the  operation  was  performed  within 
forty-eight  hours  of  the  commencement  of  the  stoppage.  In  this  case  it  was  found 
impossible  to  reduce  the  invagination  either  from  below  or  from  above,  without  the 
application  of  force  which  would  have  torn  open  the  bowel ;  the  mesentery  became 
slightly  lacerated  in  the  attempts  made  at  reduction.  The  child  nearly  died  on  the 
table,  before  the  wound  of  the  abdomen  was  closed,  and  only  survived  the  operation 
a  few  hours.  Mr.  Hutchinson  remarks  that,  '  if  the  operation  were  resorted  to  in 
cases  of  acute  strangulation,  there  would  always  be  a  risk  that  the  surgeon  might  find 
the  parts  in  a  state  of  gangrene,  and  might  discover  that  he  had  interfered  only  to 
take  away  the  patient's  last  chance.' 

In  the  more  chronic  cases,  however,  the  operation  should  be  at  once  attempted 
when  other  measures  for  the  reduction  of  the  bowel  have  not  proved  successful,  for 
we  know  from  experience  that  there  is  no  possible  chance  of  redviction  of  the  prolapse 
if  left  to  nature,  and  that  the  longer  it  is  left  unrelieved  the  greater  the  chances  of 
adhesion,  exhaustion,  or  even  gangrene. 

The  operation  of  opening  the  abdomen  for  the  relief  of  intussusception  is  in  all 
respects  similar  to  that  for  any  other  form  of  obstruction,  and  has  been  already  de- 
scribed. But  with  regard  to  the  prolapse  itself,  it  is  necessary  to  say  that  some  diffi- 
culty may  be  encountered  in  the  attempt  to  reduce  it.  As  in  the  management  of 
obstruction  from  other  causes,  so  in  intussusception,  we  have  found  it  most  convenient 
and  more  easy  to  follow  up  the  empty  portion  of  bowel  from  below  the  seat  of 
obstruction,  and  to  draw  upon  it  when  arrived  at  that  point,  rather  than  endeavour 
to  efiect  the  reduction  by  manipulating  and  drawing  upon  the  upper  and  distended 
bowel. 

It  must  ever  be  borne  in  mind  that  to  open  the  abdomen  in  any  case  of  obstruction 
is  a  very  serious  undei'taking  ;  in  almost  all  its  aspects  more  serious  than  abdominal 
section  for  the  removal  of  a  tumour.  Piior  to  operation  in  the  latter  case  the  intes- 
tine can  always,  and  always  sho\ild,  be  emptied ;  in  many  instances  during  the  operation 
the  intestines  are  hardly  seen,  and  but  little  exposed ;  we  remove  what  is  often  a  soiu'ce 
of  much  local  trouble.  In  the  former  the  intestine  above  the  obstruction  is  always 
somewhat  distended,  often  greatly  distended.  The  patient,  too,  is  already  more  or  less 
exhausted  by  vomiting,  if  not  by  some  greater  and  graver  evil  dependent  on  the  pio- 
lapse.    Without  such  complications,  the  simple  abdominal  section  in  one  of  tender  years 
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— it  may  be  even  in  one  of  infancy — -is  of  itself  a  very  serious  risk,  when  it  is  recollected 
that  the  bowel  must  be  exposed  to  a  great  extent.  Under  such  conditions  a  serious 
depressing  influence  is  produced  by  this  exposure.  The  protruding  and  distended 
intestine  may  also  become  a  source  of  trouble,  even  after  the  invagination  lias  been 
reduced,  for  difficulty  is  occasionally  experienced  in  replacing  the  bowels  within  the 
peritoneal  cavity.  This  may  greatly  prolong  the  operation  and  add  to  the  exhaustion 
of  the  child.  Even  when  much  distended,  we  would  prefer  not  to  puncture  the  intes- 
tine, if  it  be  possible  to  avoid  doing  so.  After  such  a  puncture  a  patient  has  been 
known  to  recover,  but  on  the  other  hand  the  puncture  has  been  known  to  prove  fatal, 
by  allowing  the  contents  of  the  bowel  to  escape  into  the  peritoneal  cavity.  If  it 
should  appear  impossible  to  replace  the  bowel  without  in  some  way  or  other  diminish- 
ing its  calibre,  the  most  prudent  step  is  to  puncture  it  with  a  fine  trocar,  and,  pre- 
vious to  the  intestine  being  returned,  to  secure  the  punctui-ed  point  with  a  ligature, 
so  that  the  best  possible  precaution  be  taken  to  avoid  the  escape  of  its  contents. 

We  have  now  to  consider  the  more  chronic  conditions  productive  of  obstruction. 

1.  Habitual  constipation  may  become  accidentally  prolonged  to  such  an  extent  as 
to  cause  anxiety ;  or  the  accumulation  of  faecal  matter  may  be  mistaken  for  a  tumour, 
so  circumscribed  occasionally  is  the  collection  in  the  large  intestine.  The  time  which 
may  elapse  while  the  bowels  ai-e  entirely  closed,  and  the  amount  of  faeces  which  may 
be  collected  therein,  would  surpass  belief,  were  it  not  that  the  experience  of  those 
now  living  can  confirm  the  statements  made  by  writers  on  this  subject. 

A  lad,  aged  7 ,  on  recovering  from  an  attack  of  fever,  was  affected  with  great  torpor 
of  the  bowels.  This  gradually  increased  to  such  an  extent  that  in  two  years  treatment 
failed  to  have  any  effect.  When  admitted  into  the  Free  Hospital,  under  the  care  of  Mr.  Gay, 
it  was  stated  that  notkiny  whatever  had  passed  froon  the  boivels  for  three  months.  The  health 
had  not  suffered  ;  the  appetite  was  good.  The  body  was  greatly  eidarged,  and  was  forty-nine 
inches  in  girth  ;  and  there  was  inconvenience  to  respiration.  There  was  considerable  pro- 
minence on  the  left  side,  as  if  the  colon  and  sigmoid  flexure  were  chiefly  loaded. 

A  speculum  was  passed  into  the  rectum,  and,  after  dilating  it,  an  enema  tube  was  passed 
high  up.  The  contents  of  the  bowel  were  washed  out  by  a  stream  of  warm  water  kept  con- 
stantly playing  upon  them,  for  half  an  hour  at  a  time.  A  large  quantity  of  hard  black  faeces, 
like  cinders,  was  brought  away.  These  measures  repeated  several  times  reduced  the  girth  of 
the  abdomen  to  twenty-six  inches.^ 

The  surgeon  is  usually  consulted  at  the  latter  period  of  obstinate  constipation, 
which  has  at  last  arrived  at  complete  obstruction  of  the  intestine  ;  and  as  all  power 
of  propulsion  is  then  lost,  the  contents  have  to  be  removed  mechanically.  This  can 
only  be  done  by  the  aid  of  repeated  warm-water  enemata  ;  or  by  means  of  some  kind 
of  scoop  or  short  lever,  with  which  the  lowest  masses  of  hardened  faeces  should  be  cai-e- 
fuUy  dislodged.  The  sphincter  muscle  is  often  excessively  irritable  and  painful  under 
these  conditions.     The  use  of  an  anaesthetic  will  then  be  found  most  advantageous. 

Purgatives  in  such  cases  are  not  of  much  use,  until  the  load  is  somewhat  reduced 
in  the  lower  bowel. 

The  following  very  instructive  case  is  mentioned,  in  a  letter  to  Dr.  Burne,  by  the  late  Dr  . 
R.  WilUams,  Physician  to  St.  Thomas's  Hospital.  A  lady,  aged  35,  was  attacked  with  severe 
gastrodynia,  and  most  obstinate  constipation.  Paroxysms  of  pain  recurred  at  short 
intervals,  gradually  became  more  frequent,  and  at  length  quotidian.  Eacli  meal  was  followed 
by  pain  so  severe  and  continued  that  she  limited  herself  to  dry  biscuit  and  brandy-and- 
water;  and  this  was  commonlj'  rejected.  Nothiu;?  gave  relief  but  opium,  of  which,  for 
months,  she  took  not  less  than  sixty  grains  daily.  Her  boivels,  independent  of  the  astringent 
effects  of  opium,  were  always  greatly  constipated  ;  and  no  quantity  of  salts,  oil,  or  senna  in 
the  least  moved  them ;  elaterium,  croton-oil,  or  other  powerful  purgatives  immediately 
inverted  the  action  of  the  stomach,  and  were  rejected.  Calomel  was  the  only  medicine 
which  would  act  upon  the  bowels,  and  this  not  until  her  mouth  was  affected. 

From  this  cause  she  frequently  had  no  evacuation  for  six  weeks  together ;  and  in  one 
year,  when  much  weakened  by  repeated  salivation,  so  that  it  was  necessary  to  defer  the 
administration  of  the  calomel  as  long  as  possible,  she  had  only  one  evacuation  every  three 
months,  ov  four  in  the  year. 

At  the  times  her  bowels  acted  she  suffered  immensely,  her  pains  being  more  severe,  if 
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possible,  than  those  of  labour.  The  feecal  matter  when  passed  was  enormous  in  quantity, 
healthy  in  colour,  and  was  lormed  into  large  round  lumps  or  scybala,  each  certainly  not  less 
than  a  large  foetal  head,  and  so  numerous  as  often  to  till  a  common-sized  pail.^ 

We  may,  perhaps,  have  travelled  somewhat  from  the  path  of  our  especial  calling, 
in  introducing  the  latter  cases,  illustrative  of  chronic  obstruction  of  the  intestine. 
But  the  accumulation  of  large  quantities  of  fseces  is  often  pi-oductive  of  a  strange  and 
anomalous  train  of  symptoms  ;  often  such  as  indicate  structural  obstructions ;  or 
simulate  morbid  growths  in  the  abdominal  cavity,  and  even  retention  of  urine  from 
pressure  on  the  urethra,  &c.,  as  occurred  in  a  case  under  the  author's  notice,  in  which 
the  rectum  was  enormously  distended  by  hardened  fsBces.  Experience,  discrimination, 
and  careful  examination  are  often  requisite  to  insure  a  correct  diagnosis  as  to  the 
true  nature  of  these  collections  :  and  without  extreme  caution,  the  surgeon  may  be 
baffled  in  his  attempts  to  unravel  the  conditions  attendant  on  a  loaded  intestine, 
accompanied  by  obstinate  constipation.  With  a  gut  greatly  distended  by  faecal  matter, 
and  with  the  symptoms  of  organic  obstruction,  it  will  frequently  happen  that  the 
bowels  act  freely,  and  yet  without  relief,  or  any  reduction  of  the  size  of  the  abdomen. 
It  is  but  the  over-shot  of  the  sluice :  the  head-stream  is  dammed  up  ;  the  canal  is 
loaded  to  over-flowing. 

2.  Obstruction,  the  result  of  injury,  we  need  but  allude  to  here.  The  conditions 
and  treatment  have  been  already  described  ;  see  Yol.  I.  Injuries  of  Abdomen. 

3.  Constipation,  occasionally  amounting  to  obstruction  of  many  days'  standing,  or 
even  of  a  fatal  character,  is  apt  to  occur  iai  cases  of  peritonitis,  attendant  on  tubercu- 
lar deposit  in  the  subserous  cellular  tissue,  or  the  result  of  other  causes  ;  a  condition 
often  accompanied  by  ulceration  of  adjacent  and  adherent  surfaces  of  the  intestine.^ 
A  direct  communication  thus  takes  place  between  two  or  more  opposed  surfaces  of 
bowel ;  often  air  abscess  is  found  within  the  abdomen,  communicating  through  ulcer- 
ated openings  with  several  portions  of  the  intestinal  canal ;  there  is  great  irritability 
of  the  stomach,  and  often  rejection  of  all  food  ;  an  unyielding  abdominal  wall  and  an 
irregularity  of  its  surface  ;  general  but  not  exquisite  tenderness  ;  and  constipation  of, 
perhaps,  some  days'  standing.  Such  symptoms  might  at  fii"st  sight  convey  the  idea 
that  obstruction  was  due  to  some  of  the  causes  previously  enumerated.  But  in  such 
cases  as  we  have  now  under  consideration,  there  are  usually  general  indications  of 
tuberculous  cachexia  long  before  symptoms  of  obstruction  set  in.  The  conditions  of 
the  bowels  is,  however,  as  a  rule,  extremely  uncertain  in  these  cases :  occasionally 
confined,  but  more  frequently  relaxed.  With  adhesion  of  peritoneal  surfaces,  and 
ulceration  thi-ough  the  coats  of  the  intestines,  obstruction  is  rare  ;  and  is  rather  the 
exception,  unless  the  calibre  of  the  bowels  is  contracted  by  the  pressure  of  abscess,  or 
diminished  by  false  membrane,  or  other  media,  stretched  across  the  tube.  Looseness 
of  bowels  is  the  usual  condition  in  the  cases  just  considered. 

4.  Stricture  of  the  intestine  is  the  most  common  cause  of  obstruction. 
Strictures  of  the  intestine  occur  under  various  conditions,  independent  of  cancerous 

deposit  in  the  walls  of  the  gut.  The  chief  causes  of  simple  stricture  are  due  to  the 
action  of  caustic  substances  ;  to  the  presence  of  foreign  bodies,  causing  ulceration  and 
contraction ;  to  tuberculous  and  syphilitic  ulceration ;  to  ulceration  of  the  mucous 
membrane  without  any  known  cause  ;  to  the  thickening  attendant  on  an  old  reducible 
hernia  ;  and  to  an  inflammatory  action  taking  place  in  the  walls  of  a  portion  of  the 
intestine,  terminating  in  the  effusion  of  fibrine,  and  subsequent  contraction  of  the  canal. 

Stricture  the  result  of  disease  of  the  upper  portion  of  the  small  intestine  is  rare. 
We  believe,  when  met  with,  it  usually  follows  cicatrisation  and  contraction  after 
ulcer,  the  direct  effect  of  some  escharotic  swallowed  •  or  of  some  other  form  of  ulcer 
which,  in  healing,  has  narrowed  the  diameter  of  the  gut. 

Stricture  of  the  duodenum  is  uncommon.  We  have  met  with  a  few  instances  of 
it.  In  the  Museum  of  the  College  of  Surgeons  is  a  specimen  of  a  stricture  of  the  duo- 
denum ;  the  stricture  is  half  an  inch  in  length.  It  appears  simple  in  its  character, 
but  has  no  history  attached  to  it.^ 

^  Burne,  On  Habitual  Constipation,  p.  28. 

^  An  interesting  case  is  recorded  by  Dr.  Bristowe,  Path.  Trans,  vol.  viii.  p.  200. 

^  Series  xxiii.  No.  1176. 
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The  fullowing  case  well  illustrates  the  effects  of  an  escharotic  substance  introduced  into 
the  stomach.  A  woman,  aged  40,  accidentally  swallowed  about  half  a  winegla?sful  of 
'Burnett's  solution'  (chloride  of  zinc),  and  was  immediately  seized  with  violent  pain  and 
vomiting ;  but  under  treatment  recovered  from  the  immediate  effects  of  the  poison.  A  month 
afterwards,  pain  and  vomiting  returned  ;  and  in  about  two  months  after  she  was  admitted  into 
St.  Mary's  Hospital,  imder  the  care  of  Dr.  Markham.  All  food  taken  was  rejected;  and  she 
died  about  four  weeks  after  her  admission,  and  some  three  months  after  taking  the  fluid.  In 
the  pyloric  portion  of  the  stomach,  about  an  inch  and  a  half  above  the  valve,  the  stomach  was 
so  contracted  as  only  to  permit  the  passage  of  a  small  bougie.  The  constriction  was  clearly 
the  result  of  a  cicatrix. ^ 

A  young  lady  had  accidentally  some  '  Burnett's  fluid  '  given  to  her  instead  of  a  dose  of  medi- 
cine. Acute  pain  and  vomiting  were  the  immediate  result,  and  for  many  months  life  was  de- 
spaired of;  by  degrees  the  stomach  became  more  tolerant  of  food,  and  was  able  to  retain  small 
quantities  of  fluid  nourishment,  taken  at  frequent  intervals.  It  is  now  many  years  smce  the  acci- 
dent ;  but  the  greatest  care  was  at  first  requisite  on  the  part  of  the  patient  with  regard  to  diet. 
It  could  then  only  be  taken  in  a  fluid  form,  in  small  quantities  ;  and  was  generally  required  at 
intervals  of  four  hours.  Solid  meat,  or  indiscretion  in  quantity  of  food,  produced  vomiting. 
The  health  was  in  every  other  respect  good.  Probably  some  contraction  had  taken  place 
h'om  ulceration,  caused  by  the  caustic  applied  to  the  pyloric  extremity  of  the  stomach  or  to 
the  duodenum.     Of  late  years  the  patient  has  been  able  to  take  solid  food. 

Stricture  following  other  forms  of  ulceration  is  occasionally  met  with.  A  specimen  of 
stricture  of  the  ileum  after  ulceration  is  recorded  by  Dr.  Bristowe.  The  ileum  and  lower 
part  of  the  jejunum  presented  numerous  ulcers,  mostly  cicatrising.  At  the  commencement 
of  the  ileum  a  cicatrix  had  formed,  and  reduced  the  calibre  of  the  intestine  to  such  a  degree 
that  the  point  of  the  little  finger  could  barely  be  inserted.  Below,  the  bowel  was  contracted  ; 
above,  it  was  considerably  dilated.  One  slough,  opening  through  the  intestine,  allowed  the 
escape  of  fseculent  matter  into  the  peritoneal  cavity.  The  intestinal  wall  at  the  strictured 
part  was  an  inch  thick.  Throughout  the  large  intestine  were  tuimerous  cicatrising  ulcers. 
The  histoiy  of  the  patient  did  not  throw  any  light  on  the  case.  For  some  years  she  had  been 
liable  to  sudden  attacks  of  pain  and  constipation. 

A  man,  aged  54,  had  been  poorly  for  twelve  months.  At  the  commencement  of  that 
period  he  had  suff^ered  from  an  attack  of  fever,  since  which  he  complained  of  pinching  pain 
in  the  bowels  ;  the  abdomen  became  swollen;  and  he  lost  flesh.  He  could  take  very  little 
food  ;  was  constantly  sick,  but  the  bowels  acted  once  or  twice  daily.  A  constriction  of  the 
ileum  was  found  at  the  junction  of  the  upper  with  the  middle  third,  dependent  on  great 
thickening  of  the  walls  of  the  bowel.  The  stricture  was  an  inch  long,  and  barely  admitted 
the  tip  of  the  finger.  Immediately  above  this,  the  bowel  formed  a  pouch,  the  parietes  of 
which  were  thinned  almost  to  perforation.  In  this  pouch  were  found  thirty-three  plum- 
stones,  and  sixteen  cherry-stones,  all  perfectly  black  ;  and  half  a  dozen  recently  swallowed 
orange-pips.  There  was  an  oblique  inguinal  hernial  sac,  into  which  it  was  evident,  from  the 
position  of  the  parts,  that  the  strictured  portion  of  the  intestine  had  been  in  the  habit  of 
passing.^ 

These  cases  are  interesting  when  we  consider  the  causes  of  the  strictures  de- 
scribed. In  the  former,  though  there  was  extensive  ulceration  of  the  bowel  above 
and  below  the  stricture,  the  symptoms,  and  the  nature  of  the  latter,  incline  us  to 
believe  that  contraction  of  the  bowel  from  cicatrix  was  the  primary  disease.  In  the 
latter  case  it  is  most  probable  that  inflammation,  produced  by  the  bowel  frequently 
slipping  into  the  old  hernial  sac,  was  the  original  cause  of  the  stricture,  quite  inde- 
pendent of  the  attack  of  fever,  or  any  ulceration  of  bowel  following  that  attack. 

In  allusion  to  this  consideration,  viz.  whether  the  ulcei-ations  of  intestine  in  fever 
are  subject  to  contraction,  and  are  thus  productive  of  stricture,  Rokitansky  observes 
that  the  cicatrices  'have  occasionally  been  observed  thirty  years  after  the  fever  had 
occurred ' ;  and  he  adds, '  it  is  singular  and  characteristic  of  this  ulcer  and  its  cicati-ix, 
that  they  never  in  any  way  give  rise  to  a  diminution  of  the  calibre  of  the  intestine.'  ^ 

Of  the  healing  of  ulceration,  the  result  of  tubercular  infiltration,  he  further 
observes :  '  In  consequence  of  the  contraction  of  the  ulcer,  a  cicatrix  forms  on  the 
surface  of  the  intestine,  which  presents  a  more  or  less  elevated  ridge  on  the  internal 
surface  of  the  intestine.  If  the  ulcer  was  of  considerable  size,  or  if  it  encircled  the 
entire  intestine,  a  callous  annular  ridge  remains,  which  diminishes  the  calibre  of  the 
intestine,  and  when  viewed  from  without  occasionally  gives  rise  to  an  appearance  of 
invagination.  Thus  the  healing  of  a  tubercular  intestinal  ulcer  is  always  accom- 
panied by  a  diminution  of  the  intestinal  calibre.'  ^ 

^  Path.  Trans,  vol.  x.  p.  164.  -  lUd.  vol.  x.  p.  154. 

^  Path.  Anat.  vol.  ii.  p.  73.  *  Ihicl  vol.  ii.  p.  96. 
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So,  also,  in  the  ulceration  of  the  bowel  under  attacks  of  dysentery,  he  observes  : 
'  In  case  of  extensive  destrviction  of  substance,  the  approach  of  the  edges  is  rendered 
impossible ;  the  deeper  layers  of  the  tissue,  which  takes  the  place  of  the  mucous 
membrane,  is  frequently  condensed  into  fibrous  bands,  which  form  corded  projections 
into  the  intestinal  cavity,  interlace  with  one  another,  and  not  unfrequently  encroach 
upon  the  calibre  of  the  intestine,  in  the  shape  of  valvular  or  annular  folds,  thus 
giving  rise  to  a  stricture  in  the  colon  of  a  very  peculiar  form.  This  mode  of  regenera- 
tion is  more  remarkable,  as  it  closely  resembles  that  following  the  destruction  of  the 
oesophageal  mucous  membrane  by  mineral  acids.' ' 

A  case  of  stricture  of  the  sigmoid  flexure,  near  its  junction  with  the  rectum,  is  reported 
by  Dr.  Peacock.*  The  contraction  was  apparently  due  to  the  cicatrix  of  an  old  ulcer.  There 
was  much  thickening,  puckering,  and  induration  of  the  internal  tunics.  There  was  no 
appearance  of  any  cancerous  deposit.  Immediately  above  the  stricture  the  cavity  of  the  intes- 
tine was  very  large,  and  an  ulcerated  aperture  of  sufficient  size  to  admit  the  passage  of  the 
thumb  existed  on  the  anterior  and  inner  side;  a  portion  of  faecal  matter  had  escaped  into  the 
cavity  of  the  pelvis. 

5.  Obstruction  is  too  often  the  result  of  stricture,  dependent  on  cancerous  deposit 
in  or  about  the  walls  of  the  intestine.  The  ultimate  effects  are  equally  fatal.  Their 
treatment  must  vary  according  to  their  conditions  :  and  life  may  be  even  prolonged 
many  months  with  proper  care  and  judicious  management. 

Cancer  of  the  intestine  occurs  most  frequently  in  the  large  bowel.  When  the 
small  intestine  is  affected,  usually  the  disease  has  attacked  it  secondarily,  having  ori- 
ginated in  some  contiguous  tissue.  The  nature  of  the  deposit  varies  much  in  difierent 
cases  :  epithelioma,  true  scirrhus,  medullary  deposit,  or  villous  growth,  will  each  be 
met  with  ;  the  former  more  frequently  than  any  other  form  of  cancer ;  but,  as 
Rokitansky  justly  observes,  they  '  may  be  combined  with  one  another,  from  their  first 
origin,  or  consecutively.' 

'  The  colon,'  he  continues,  '  is  almost  exclusively  the  seat  of  cancerous  degenera- 
tion ;  but  there  is  a  gradation  in  the  proclivity  of  its  difierent  sections  to  the  affec- 
tion. The  rectum  is  most  frequently  attacked  ;  in  second  order,  the  sigmoid  flexure  ; 
and  the  remaining  portion  of  the  colon  but  rarely.  .  .  .  Carcinoma  occurs  as  a  pri- 
mary affection  of  the  intestine  in  three  forms.-  Firstly,  in  the  mucous  membrane,  as 
carcinomatous  infiltration  of  the  erectile  tissue,  into  which  the  former  has  been  pre- 
viously converted — fungus ;  secondly,  more  frequently  in  the  submucous  cellular 
tissue,  as  round  nodulated  accumulations ;  thirdly,  most  commonly  as  an  annular 
deposit  of  the  cancerous  tissue  in  the  submucous  cellular  layer.'  ^  And  he  adds  that 
*  cancerous  stricture  of  the  intestine  is  the  most  common  variety  of  stricture  that 
results  from  alterations  in  the  intestinal  coats,  and  at  the  same  time  the  one  that 
advances  to  the  highest  degree.' 

Out  of  a  total  of  thirty-one  cases  of  strictvire  of  the  intestines  examined  after 
death  at  the  Middlesex  Hospital,  in  no  fewer  than  twenty-seven  was  the  disease 
situated  in  the  large  intestine.  Of  the  remaining  four  cases,  in  one  it  involved  the 
ileo-cfecal  valve  ;  in  another  the  ileum  at  its  lower  end  ;  in  a  third,  the  upper  part  of 
the  ileum  :  and  in  the  fourth  the  jejun\im.  Out  of  thirty-two  cases  recorded  in  the 
Pathological  Transactions,  thirty-one  involved  the  large  bowel  alone,  and  one  the 
lower  end  of  the  ileum  and  caecum.  In  fifty -eight  cases  out  of  sixty- three,  the  seat 
of  stricture  was  in  the  large  bowel.  In  round  numbers,  nearly  three  fourths  of  the 
cases  of  stricture  involved  the  lower  end  of  the  intestine,  the  number  met  with  in  the 
sigmoid  flexure  and  in  the  rectum  being  practically  eqvial ;  whilst  of  the  remaining 
one  fourth,  the  ascending  colon  is  the  rarest,  and  the  caecum  the  next  rarest  seat ; 
the  remainder  being  equally  shared  by  the  regions  of  the  transverse  colon  and  the 
descending  colon.' "' 

J  Path.  Anat.  voL  ii.  p.  87.         ^  Path.  Trans,  vol.  xiii.  p.  97.         ^  Ibid.  vbl.  ii.  p.  97. 

^  On  Strictures  of  the  Intestine,  by  Sidnev  Ooupland,  M.D.,  and  Henry  Morris,  M.  A., 
F.R.C.S.  Eead  in  the  Section  of  Surgery  at' the  Annual  Meeting  of  the  British  Medical 
Association,  1877. 
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The  following  case  illustrates  the  history  of  such  a  stricture  : — 

A  man,  aged  58,  was  Kdmitted,  under  the  care  of  Mr.  Birkett,  into  Guy's  Hospital,  with 
constipation,  which  had  existed  for  a  week.  Twelve  months  previously  the  patient  had  heen 
attacked  with  dian-hcea,  sickness,  and  great  pain  over  the  whole  of  the  ahdomen.  The 
diarrhoea  ceased,  but  the  attacks  of  sickness  and  pain  recurred  at  intervals.  He  lost  flesh. 
The  bowels  were  sometimes  costive,  at  others  relaxed.  He  became  gradually  worse  in  every 
respect,  and  then  sought  admission  into  the  hospitah  At  this  time  he  had  constant  nausea; 
frequent  vomiting  every  two  or  three  hours,  and  always  after  taking  food.  The  abdomen 
was  tense,  but  not  tympanitic.  There  was  a  swelling  in  the  right  inguinal  canal,  but  no 
hernia  could  be  detected.  Two  days  after  his  admission,  as  the  symptoms  were  not  relieved, 
Mr.  Birkett  cut  down  upon  the  old  hernial  sac  ;  but  no  intestine  was  found  in  it.  The  symp- 
toms became  gradually  more  distressing,  and  the  patient  died  about  four  days  after  admis- 
siou.  The  right  flexure  of  the  colon  was  constricted,  as  if  a  string  had  been  tied  round  it. 
'  Within  this  constricted  part,  a  growth  was  seen  attached  to  the  anterior  wall  of  the  bowel ; 
and  was  of  the  nature  described  by  Rokitansky  as  "  villous  cancer."  '  ^ 

Malignant,  or  cancerous  deposit,  productive  of  stricture  of  the  intestine,  though 
usually  found  to  affect  persons  past  the  meridian  of  life,  may  occasionally  be  met  with 
in  youth. 

A  boy,  aged  15,  was  the  subject  of  a  stricture  of  the  rectum  from  three  to  four  inches  from 
the  orifice  of  the  bowel.  The  stricture  was  very  tight,  and  accompanied  by  ulceration  of  the 
mucous  membrane.  The  stricture  was  caused  by  the  deposit  of  medullary  cancer  external  to 
the  muscular  fibres  of  the  gut.     The  patient  died  of  acute  peritonitis. 

The  author  performed  colotomy  in  the  left  loin  in  a  gentleman,  under  30  years  of  age,  for 
obstruction  of  bowels  caused  by  extensive  cancerous  deposit  in  and  around  the  walls  of 
the  rectum,  with  considerable  contraction  of  the  gut.  The  patient  was  greatly  relieved  for 
some  weeks  by  the  operation.  He  then  became  the  subject  of  ascites,  and  for  this  was  tapped 
several  times.  After  the  fourth  tapping  he  sank  rapidly.  On  examination  after  death, 
extensive  and  general  deposit  of  cancerous  tubercles  were  found  in  the  sub-serous  tissue  of 
the  visceral,  as  also  of  the  parietal  peritonaeum  in  addition  to  the  extensive  cancerous  deposit 
in  the  walls  of  the  rectum. 

Advanced  age  generally  appropriates  to  itself  those  forms  of  intestinal  obstructions 
which  take  their  origin  in  cancerous  deposits.  From  the  pylorus  to  the  ileo-csecal 
valve,  from  the  csecum  to  the  rectum,  there  is  no  portion  invulnerable  to  their 
attacks.  Occasionally  they  are  found  to  affect  the  duodenum  ;  somewhat  oftener  the 
jejunum  and  ileum ;  most  commonly  the  lower  portions  of  the  large  intestine.  If 
medullary  stricture  be  found  in  youth,  the  rectum  is  almost  invariably  the  seat  of  the 
mischief. 

Spasmodic  sti-ictures,  as  they  are  termed,  appear  to  depend  on  disordered  or  cos- 
tive bowels,  and  need  no  comment  here. 

The  symptoms  attendant  on  obstruction  from  other  catises  will  vaiy  according  to 
the  completeness  of  the  strangulation,  or  block. 

In  twists  of  the  large  bowel ;  simple  stricture,  or  cancerous  contractions  ;  foreign 
bodies  ;  loaded  intestine  :  abscess  of  abdomen  ;  and  other  chronic  causes  of  impedi- 
ment, the  symptoms  may  vary  to  some  extent,  and  in  most  of  these  instances  may 
present  themselves  less  suddenly. 

Constipation,  more  or  less  difficulty  in  defsecation,  small  long  thin  or  flattened 
motions  occasionally  interrupted  by  passage  of  loose  evacuations,  some  blood,  mucus, 
or  even  pus,  constitute  the  primary  and  alarming  symptoms  of  commencing  stricture 
of  the  large  bowel.  The  belly  becomes  distended  by  degrees,  as  the  obstruction 
increases;  pain  follows  upon  the  increase  of  contents;  often  transient  periods  of 
diarrhoea  occur.  The  commencement  of  vomiting  depends  somewhat  on  the  position 
of  the  obstruction.  If  in  the  upper  portion  of  the  intestinal  canal,  it  will  occur  early, 
and  distension  of  the  abdomen  will  be  less  marked.  If  in  the  lower  bowel,  sickness 
sets  in  late,  but  great  accumulation  may  occur  in  the  large  gut,  and  the -peritoneal 
coat  be  in  consequence  ruptured  before  death,  unless  timely  relief  be  afforded. 

The  examination  of  the  general  surface  of  the  abdomen  does  not  often  convey 

rath.  Trans,  vol.  iv.  p.  154.     The  preparation  is  illustrated  by  an  excellent  engraving 
in  the  Transactions.  2  jn^  ^q1_  j  p  gy  ° 
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much,  if  any,  idea  of  the  exact  seat  of  the  obstruction,  unless  it  be  caused  by  a  tumovir 
in  that  cavity.  Occasionally,  with  a  twist  of  the  sigmoid  flexure,  the  chief  swelling 
has  been  observed  on  the  left  of  the  umbilicus;  but  very  little  dependence  can  be 
placed  on  such  evidence  as  a  solution  of  the  exact  cause  or  seat  of  the  obstruction. 
The  examination  of  the  rectum,  often  conveys  more  satisfactory  information.  The 
obstruction  may  be  frequently  here  detected  by  the  finger,  or  bougie  ;  water  thrown 
up  may  be  immediately  returned,  or  a  small  quantity  may  be  retained,  sufficient  to 
indicate  that  a  stricture,  not  to  be  detected  by  the  finger,  exists  higher  up. 

A  long  tube  passed  up  the  rectum  may  enable  us  to  detect  the  actual  obstruction  ; 
but  it  is  often  apt  to  deceive  vis  as  to  the  seat  of  the  stricture.  It  is,  however, 
desirable,  in  all  cases  of  obstruction,  to  attempt  its  introduction  as  far  as  possible 
without  any  force,  and  to  inject  warm  water  frequently  and  plentifully  as  long  as 
fjfical  discharge  accompanies  the  return  of  the  injected  fluid. 

The  emaciation  which  usually  accompanies  cancerous  deposits  in  other  parts,  the 
existence  of  fsecal  fistulje  in  the  abdominal  wall,  the  bladder,  or  the  vagina,  are 
symptoms  and  conditions  of  occasional  occurrence  in  cancerous  stricture.  But  as  in 
the  larger  majority  the  disease  is  of  the  epitheliomatous  character,  the  local  effects  are 
more  frequently  and  immediately  the  cause  of  death  than  the  constitutional  contami- 
nation, or  secondary  infection.  Hepatic  pains  of  previous  years,  or  months,  the 
symptoms  of  former  mischief  about  the  gall-bladder,  point  towards  the  supposition 
that  a  biliary  calculus  may  have  ulcerated  into  the  duodenum,  and  produced  the 
obstruction  by  blocking  up  the  canal.  Concretions,  the  offspi^ing  of  particular  kinds 
of  food,  the  stones  of  fruit,  or  substances  swallowed  under  peculiar  conditions  of 
hysteria  or  mania,  produce  similar  symptoms  of  obstruction. 

The  treatment  of  obstruction  of  the  bowels  is  a  question  of  the  deepest  interest. 
There  is  too  frequently  a  hopeless  condition  when  the  surgeon  is  called  in.  Death 
occure  often  so  early  in  the  scene,  even  in  a  constitution  otherwise  healthy,  that  not 
unfrequently  the  medical  attendant  has  little  time  to  propose,  or  the  patient  to 
acquiesce,  in  measures  which  may  prolong  life;  it  becomes  therefore  a  matter  of 
gi'ave  importance  to  decide  upon  rules  for  our  guidance  under  such  perplexing  cir- 
cumstances. 

In  the  early  management  of  this  class  of  cases,  purgatives  should  be  scrupulously 
avoided.  This  is  a  precaution  to  be  adhered  to  most  rigidly..  But,  as  already 
observed,  the  golden  rule  to  guide  us  in  the  treatment  of  cases  of  obstruction  is  that 
opium  be  administered  by  the  mouth,  and  aperients  only  by  the  rectum.  Every  rule 
may  have  an  exception ;  but  experience  has  taught  us  that,  whenever  this  one  has  been 
departed  from,  subsequent  occasion  for  regret  has  arisen.  Hot  fomentations  should 
be  applied  to  the  abdomen,  especially  if  pain  or  tenderness  exist.  Enemata  should 
be  used  frequently  and  in  large  quantities,  especially  if  it  be  suspected  that  the 
obstruction  is  the  result  of  impacted  fseces. 

Tlie  introduction  of  the  long  tube  may  be  attended  by  some  difficulty,  but,  if 
successful,  secures  a  most  efficient  administration  of  enemata.  The  use  of  the  latter 
may  occasionally  prove  injurious.  In  a  case  of  twist  of  the  sigmoid  flexure,  the 
fluids  injected  in  the  usual  manner  were  retained.  Subsequent  to  death,  it  was 
found  that  a  long  tube  could  be  inserted  beyond  the  twist  into  the  dilated  bowel ; 
but  in  consequence  of  a  flap-like  entrance  at  the  commencement  of  the  latter,  the 
fluid  introduced  could  not  return.  Enemata  should  consist  of  warm  water,  or  oil, 
mixed  with  castor  oil,  but  their  mechanical  action  is  of  more  importance  than  their 
specific  properties. 

In  the  management  of  every  case  of  supposed  intestinal  obstruction,  every 
variety  of  solid  food  should  be  rigidly  prohibited.  Life  should  be  entirely  sustained 
by  fluid  nourishment. 

When  situated  low  down  in  the  sigmoid  flexure,  or  upper  portion  of  the  rectum, 
the  obstruction  will  be  more  readily  detected,  as  the  accumulation  in  the  larger  bowel 
increases.  In  such  conditions  it  is  prudent,  if  practicable,  to  overcome  the  immediate 
effects  of  obstruction,  by  passing  a  small  gum  catheter  through  the  stricture,  and 
injecting  warm  water  into  the  bowel ;  or  by  introducing  the  finger  gently  and  slowly 
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into  the  gut  above,  to  dilate  slightly  the  contracted  part.  In  the  latter  attempt  much 
care  is  necessary.  The  passage  of  the  finger  should  not  be 'hurriedly  or  hastily 
effected.  The  stricture  in  these  parts  is  commonly  the  residt  of  some  form  of  cancer ; 
the  parts  are  consequently  thickened,  often  ulcerated,  and  brittle  under  manipulation. 
The  duration  of  the  disease  has  allowed  it,  probably,  to  implicate  the  whole  struc- 
ture of  the  surrounding  gut,  and  has  often  involved  the  peritonaeum  in  the  diseased 
mass.  As  the  bowel,  from  the  load  above,  is  pressed  down  far  lower  than  its  natviral 
relations,  the  peritoneal  reflection  in  consequence  comes  much  nearer  the  external 
apertvire  ;  a  sudden  dilatation  of  the  diseased  bowel,  a  rapid  thrust  of  the  finger 
through  the  obstruction,  can  only  be  effected  at  the  expense  of  some  laceration  of  the 
diseased  tissues. 

A  man  was  admitted  into  St.  Georg-e's  Hospital,  under  the  care  of  Dr.  Nairne,  with  con- 
stipation of  some  days'  standing.  Treatment  having  failed  to  procure  any  action  of  the 
bowels,  the  author  was  requested  to  make  an  examination  of  the  state  of  the  rectum.  This 
was  found  pushed  doAvn  so  that  the  orifice  was  on  a  level  with  the  lower  edge  of  the  nates. 
A  stricture  was  readily  felt,  within  a  short  distance  of  the  anus,  pressed  down,  however,  by 
an  immense  collection  of  ftecal  matter.  A  small  gum  catheter  was  introduced  without  diffi- 
cultj',  and  allowed  the  escape  of  some  fluid  fteces  and  flatus,  with  great  velocity.  The  fore- 
finger was  subsequently  passed  very  slowly  through  a  rather  resistant  contraction  of  the 
bowel,  the  result  of  large  deposit  around  it.  The  man  shortly  had  great  desire  to  pass  a 
motion,  and  a  copious  evacuation  of  fluid  ffeces  took  place  ;  but  while  on  the  close-stool,  he 
was  seized  with  excruciating  pain,  which  continued  for  some  time.  He  died  the  following 
morning.  The  intestines  were  greatly  loaded,  especially  the  lower  bowel.  In  the  pelvis, 
recent  efirision  of  lymph  and  faeculent  extravasation  were  observed.  A  small  rent  in  the 
peritonseum  on  the  anterior  face  of  the  rectum,  just  above  the  recto-vesical  fold,  ran  through 
the  diseased  (cancerous)  mass  into  the  cavity  of  the  gut ;  a  rent  no  doubt  made  in  the  wall 
of  the  bowel  during  the  dilatation  of  the  stricture  by  tue  finger.  Through  this  rent  the  faeces 
had  passed  into  the  cavity  of  the  peritonseum. 

We  have  now  to  discuss  the  conditions  under  which  it  is  justifiable  to  operate  in 
obstruction  of  the  intestines,  when  all  other  efibrts  have  failed  to  procure  relief. 

The  duration  of  constipation  is  not  the  positive  indication  for  such  interfei-ence. 
Death  takes  place  in  three  or  four  clays,  if  perfect  strangulation  of  the  bowel  has 
occurred  from  the  pressure  of  a  band  of  false  membrane,  or  from  intestine  having 
slipped  through  some  contracted  aperture  in  the  omentum  or  mesentery.  In  such  a 
case,  vomiting  is  the  most  important  symptom.  Vomiting  is  the  symptom,  which  of 
itself  indicates  the  absolute  necessity  of  active  interference,  and  the  hazard  of  delay. 
In  common  or  cancerous  stricture  of  the  rectum,  constipation  is  not  often  complete 
or  continuous,  although  the  accumulation  of  faeces  may  be  great.  Six  weeks  or  two 
months  may  elapse  without  a  motion,  and  without  fatal  results  from  such  an  occur- 
rence. Constipation  here  again  is  not  alone  the  symptom  which  warns  the  surgeon 
to  interfere  with  his  knife.  In  constipation  following  peritonitis  the  result  of  injury, 
in  habitual  or  other  accidental  constipation,  the  bowels  may  remain  locked  up  for  a 
month,  or  even  two,  and  yet  ultimately  yield  to  treatment  or  time,  and  recovery  take 
place.  Constipation  in  the  latter  instances  cannot,  therefore,  be  taken  as  the  signal  for 
the  establishment  of  an  extraneous  outlet  to  the  contents  of  the  bowel. 

But  in  the  more  acute  instances  of  strangulation,  with  vomiting,  pain,  and  dis- 
tension, complete  constipation  must  be  present  to  justify  operative  interference.  In 
the  more  chronic  instances  of  obstruction,  provided  the  distension  be  not  very  great, 
so  long  as  ftecal  ejections  can  be  secured  in  never  so  small  a  quantity,  the  means  to 
encourage  them  must  be  persevered  in ;  and  operative  measures  should  be  delayed. 

In  the  treatment  of  all  forms  of  obstruction  dependent  on  structiu-al  dei'ange- 
ment  or  organic  disease,  medicines  are  of  no  avail.  If  the  obstructing  cause  be  not 
removed,  or  if  the  condition  of  the  intestine  be  not  relieved  by  some  efiective  mea- 
sures, the  patient  will  surely  die,  and  in  a  comparatively  short  time. 

'  Internal  strangulation,'  observes  Rokitansky,  '  when  diagnosed,  most  impera- 
tively requires  an  operative  proceeding,  for  the  purpose  of  disentangling  and 
arranging  the  intestines,  and  for  the  division  of  the  strangulating  structures.'  '  In 
one  (Littre's)  the  abdomen  has  to  be  opened  by  cutting  through  the  abdominal  wall 

^  Path.  Annt.  vol.  ii.  p.  54. 
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into  the  peritoneal  cavity.  In  the  other  (Amussat's)  the  intestine  has  to  be  reached 
by  cutting  down  on  it  in  the  lumbar  region  external  to  the  peritonseum.  The  alter- 
native of  cutting  into  the  abdomen  for  the  relief  of  obstruction  in  the  small  intestine, 
or  of  opening  the  colon  in  the  loin  for  stricture  of  the  large  bowel,  must  always,  at 
the  best,  be  regarded  as  a  choice  of  evils.  A  patient  is  suffering  from  the  effects  of 
some  internal  stoppage  which  will  surely  destroy  life  in  a  few  days  ;  or  from  a  disease 
which,  by  causing  obstruction,  will  prove  fatal  in  the  course  of  a  few  weeks ;  unless, 
in  the  former,  the  stoppage  be  overcome ;  or,  in  the  latter,  the  effects  of  the  disease 
be  obviated  for  a  time  by  an  artificial  outlet  above  the  seat  of  stricture.  But  in 
either  case  the  operation  is  not  to  be  considered  any  but  a  seriou.s  one ;  especially 
so  when  it  is  necessary  to  open  the  peritoneal  cavity.  The  gravity  of  this  operation 
is  increased  in  proportion  to  the  youth  of  the  patient ;  in  infancy  it  is  one  attended 
by  veiy  great  danger  to  life.  Again,  its  gravity  is  also  increased  by  every  hour  of 
delay  permitted  after  the  symptoms  of  acute  strangulation  or  obstruction  manifest 
themselves.  In  the  other  case  there  is  the  suffering  entailed  by  distension,  uni-elieved 
bowels  and  vomiting,  diminished  nourishment,  and  last,  though  not  least,  the  danger 
of  ulceration  of  the  mucous  membrane  from  distension  and  pressure,  and  subsequent 
perforation  ;  or  from  the  distended  state  of  the  bowel  rupture  of  the  peritonseum,  to 
be  followed  shortly  by  the  giving  way  of  the  muscular  and  mucous  coats.  All  these 
circumstances  have  to  be  well  considered  by  the  surgeon  before  he  can  arrive  at  any 
satisfactory  conclusion  as  to  the  amount  of  immediate  relief  an  operation  may  confer, 
or  as  to  the  ultimate  advantage  of  any  surgical  interference.  If  operation  be 
decidedly  considered  advisable,  any  delay  in  its  execution  is  always  an  element  of 
danger ;  and  invariably  in  all  cases  the  earlier  it  is  had  recourse  to  the  greater  the 
prospect  of  benefit. 

In  strictures  of  the  rectum,  sigmoid  flexure,  or  transverse  colon,  the  operation  for 
relief  is  confined  to  either  lumbar  region,  from  whence  the  intestine  may  be  opened, 
where  it  is  uncovei'ed  by  peritonsevim.  The  advisability  of  this  operation  can 
generally  be  carefully  weighed  before  it  is  necessary  to  perform  it ;  for  there  is 
usually  less  urgency  of  symptoms  in  cases  which  requii"e  it  than  in  strictures  higher 
up  ;  and  often  a  period  of  a  week  or  two  may  be  permitted  to  elapse,  provided  the 
patient  be  carefidly  watched,  befoi-e  operation  is  absolutely  i-equisite. 

The  conditions  which  demand  it  are,  continued  and  unyielding  constipation, 
distension  of  the  abdomen,  and  commencing  irritability  of  the  stomach,  or  actual 
vomiting. 

The  conditions  which  forbid  us  to  anticipate  recovery,  and  therefore  should  nega- 
tive surgical  interference,  are,  shrunken  countenance,  feeble  and  quick  pulse,  cold  or 
clammy  skin,  and  general  tenderness  of  the  abdomen,  superadded  to  the  symptoms 
enumerated  above. 

The  operation  of  opening  the  peritonseum  for  the  examination  of  strangulated  or  < 
obstructed  intestine,  and  for  the  formation  of  an  artificial  anus  in  the  walls  of  the 
abdomen,  was  first  advocated  and  adopted  by  M.  Littre,  in  modern  times  at  least; 
though  the  abdomen  had  been  opened  by  Pillore  of  Eouen  in  1776,  and  an  artificial  | 
anus  formed  in  the  csecum,  for  cancerous  obstruction  of  the  rectum.'     The  operation  ' 
of  M.  Littre  is  thus  described  :  '  II  faudrait  faire  une  incision  au  ventre,  et  recoudre 
ensemble  les  deux  parties  apres  les  avoir  rouvertes,  ou  du  moins  faire  venir  la  partie 
superieure  de   I'intestin  a  la  plaie  du  ventre,  que  Ton  ne  refermerait  jamais,  et  qui 
ferait  la  fonction  d'anus.'  ^ 

This  operation,  originally  proposed  for  the  relief  of  imperforate  anus,  is  that  to 
which  we  can  alone  have  recourse  to  relieve  any  form  of  internal  strangulation,  or 
obstruction  dependent  on  mischief  covfined  to  the  small  intestine. 

It  is  not  desirable  to  adopt  this  operation  in  obstructions  confined  to  the  large 
intestine.  The  operation  which  insures  the  opening  of  the  ascending  or  descending 
colon,  commonly  termed  the  operation  of  Amussat,  is  alone  to  be  adopted  in  these  cases. 

^  '  On  Artificial  Anus,'  British  mid  Foreign  Medical  Review,  vol.  xviii.  p.  452.  The 
author  begs  to  acknowledge  the  assistance  he  has  received  from  the  perusal  of  this  most 
able  essay.  ^  Hist,  de  VAcad.  des  Sciences,  1710,  p.  36. 
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When  obstruction  is  known  to  be  situated  in  the  rectum,  or  suspected  in  the 
sigmoid  flexure,  the  descending  colon  must  be  opened  ;  when  suspected  in  the  trans- 
verse or  descending  colon,  the  ascending  colon,  or  caecum,  must  be  cut  down  upon. 
The  exact  seat  of  stricture  may  occasionally  be  ascertained — if  in  the  rectum,  by  the 
introduction  of  a  finger  or  a  bougie  ;  if  in  the  sigmoid  flexure,  it  is  often  made 
manifest  by  swelling,  thickening,  or  hardness  of  the  part.  The  stricture  is  less 
evident  externally,  when  seated  in  other  portions  of  the  colon.  It  then  often 
becomes  mere  speculation  at  which  part  of  the  bowel  the  obstruction  is  seated. 

No  experience  will  enable  a  surgeon  to  decide  positively  in  all  cases  as  to  the 
exact  position  of  the  stricture.  The  distension  of  the  bowel  may  in  some  cases  inter- 
fere with  the  detection  of  a  tumour,  should  one  exist;  fulness  in  the  left  loin,  which 
in  many  cases  can  be  taken  as  an  indication  of  the  distension  of  the  descending  colon, 
may  be  really  due  entirely  to  that  of  the  small  intestine  forced  into  the  lumbar  space, 
and  covering  over  a  contracted  descending  colon,  while  the  stricture  may  be  situated 
in  the  transverse  or  ascending  colon.  Careful  examination  of  the  rectum  may  o-ive 
nothing  more  than  negative  evidence  :  while  fulness  and  distension  in  the  left  loin 
must  not  necessarily  be  taken  to  indicate  distension  of  the  descending  colon.  In 
three  instances  under  the  author's  observation,  the  evidence  was  such  as  to  jastify 
an  opinion  that  the  seat  of  obstruction  was  in  the  sigmoid  flexure  ;  and  consequently 
the  descending  colon  was  opened  in  each.  It  turned  out  that  in  two  of  the  cases  the 
seat  of  obstruction  was  above  the  aperture  made  in  the  bowel,  but  within  reach  of 
the  finger;  in  the  third  case  it  subsequently  proved  to  be  in  the  transverse  colon. 
In  each  of  these  cases  the  patient  was  turned  over  to  the  left  side,  aa  incision  at  once 
made  in  the  right  loin,  and  the  ascending  colon  being  found  distended  was  opened 
and  treated  in  the  usual  manner. 

The  chronic  nature  of  the  symptoms,  and  the  slow  accumulation  of  faeces,  must 
always  point  to  the  large  bowel  being  the  seat  of  mischief;  but  when  symptoms 
render  it  doubtful  whether  the  obstruction  lie  in  the  transverse  or  descending  colon, 
the  safe  covirse  is  to  open  the  ascending  colon.  The  author  has  seen  enormous  dila- 
tation of  the  ascending  and  part  of  the  transverse  colon  follow  on  stricture  of  the 
left  extremity  of  the  latter  portion  of  the  large  bowel ;  in  one  instance,  to  such  an 
extent  as  almost  to  convey  the  impression  that  a  large  tumour  might  have  been 
pressing  on  the  bowel,  and  thus  produced  the  obstruction ;  so  very  uncertain  are  the 
conditions  in  some  cases  with  which  the  surgeon  has  to  contend. 

The  operation  of  opening  the  colon  Avas  first  advocated  by  Callisen,'  but  attempted 
by  him  only  on  the  descending  colon.  M.  Amussat  modified  it  by  extendino'  it  to 
the  ascending  colon.  To  him  alone  is  due  the  credit  of  having  revived  the  operation 
— an  operation  which  had  not  only  fallen  into  disuse,  but  was  condemned  as  danger- 
ous and  impracticable. 

The  advantage  of  this  operation  is,  that  it  enables  the  surgeon  to  expose  the 
intestine  and  open  it,  whei'e  it  is  uncovei-ed  by  peritonaeum,  and  where  it  lies  in  front 
of  the  quadratus  lumborum  muscle,  and  merely  separated  from  that  muscle  by  cellu- 
lar tissue.  The  situation  of  the  external  incision,  on  either  side,  is  in  the  lumbar 
region,  between  the  last  rib  above,  the  crest  of  the  ilium  below,  a  vertical  line 
running  from  the  end  of  the  rib  to  the  crest  of  the  ilium  in  front,  and  the  edge  of 
the  longissimus  dorsi  behind.  The  colon  in  this  space  is  fixed  to  the  abdominal  wall 
by  the  reflexions  of  the  peritonfeum,  and  lies  loosely  in  contact  with  the  quadratus 
lumborum.  The  kidney  is  situated  rather  above  the  seat  of  the  incision.  There  is 
no  meso-colon  here  ;  and  if  the  colon  be  much  distended,  the  cellular  space  between 
the  folds  of  peritonaeum  will  be  very  conspicuous.  It  is  at  this  part  that  the  intestine 
should  be  opened. 

Callisen  advocaited  a  vertical  incision  for  this  purpose  in  the  loin  ;  Amussat  has 
judiciously  recommended  a  transverse  one.  The  advantages  are  thus  fairh^  stated  : 
1st,  that  it  makes  the  operation  easier  and  more  certain,  and  avoids  the  dancrer  of 
dividing  the  lujnbar  vessels  and  nerves ;  2nd,  that  it  facilitates  finding  and  openiiio- 

^  Systema  Chir.  Hvdiern.  tome  xi,  p.  842,  Hafnite,  1817. 
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the  intestine  without  wounding  the  peritonseum ;  and  3rd,  it  enables  us  to  establish 
the  artificial  anus  more  anteriorly.  ^ 

The  incision  should  commence  in  front  of  the  longissiaius  dorsi,  and  be  carried 
forwards  to  the  extent  of  about  six  inches.  The  integuments  having  been  divided, 
the  muscles  are  to  be  carefully  cut  through  until  the  intestine  is  exposed.  This  is  not 
a  difficult  or  troublesome  proceeding.  The  intestine,  especially  if  loaded,  presents  its  - 
muscular  surface  in  the  bottom  of  the  wound,  uncovered  by  peritonseum.  The  bowel 
should  be  at  once  hooked  up  by  a  curved  needle ;  two  or  more  points  should  then  be 
secured  by.  threads  to  the  mai'gins  of  the  wound,  and  the  gut  opened.  Usually  a 
gush  of  fluid  feculent  matter  now  takes  place  ;  ample  provision  should  therefore  be 
made  to  secui-e  it  as  it  flows  out,  to  prevent  the  bed  becoming  soiled,  which  would  be 
the  case  in  a  few  seconds,  if  suitable  basins  be  not  at  hand  to  apply  to  the  edge  of 
the  wound. 

The  intestine  should  be  allowed  to  empty  itself  gradually.  The  relief  to  the 
patient  is  often  at  once  very  considerable ;  but  he  should  be  steadily  watched,  and 
well  supported,  as  faintness  is  very  apt  to  follow  upon  the  rapid  evac7.iation  of  the 
long  distended  bowel ;  or  should  peritonitis  have  set  in  prior  to  the  operation,  the 
patient  will  soon  sink.  Should  he  survive  the  operation,  the  treatment  of  the  wound 
is  of  next  importance.  In  the  first  instance  much  inconvenience  and  even  some  dis- 
tress may  be  experienced  from  prolapse  of  the  gut  through  the  artificial  opening ; 
especially  if  the  latter  be  a  free  one.  But  as  the  wound  in  the  integuments  has  a 
natural  tendency  to  contract  as  time  advances,  and  the  margins  of  the  intestinal 
opening  become  adherent  to  the  former,  the  prolapse  will  gi-adually  diminish  in  pro- 
portion to  the  contraction,  and  will  usually  cease  ultimately  when  the  orifice  becomes 
fully  contracted.  Indeed,  should  the  patient's  life  be  prolonged,  it  will  be  found  as 
a  rule  that  the  sui-geon's  attention  must  be  directed  towards  maintaining  the  freedom 
of  the  artificial  opening  sufliciently  to  insure  the  escape  of  the  contents  of  the  bowel. 
In  the  first  instance  the  escape  of  fsecal  matter  through  the  wound  may  be  controlled 
by  the  xise  of  an  ivory  ball  or  plug  attached  to  a  small  shield,  on  which  a  piece  of 
india-rubber  sheeting  may  be  placed,  and  fixed  in  its  position  by  a  bandage.  As  the 
wound  continues  to  contract,  it  will  be  found  best  to  substitute  for  the  ivoiy  plug  a 
viece  of  sponge-tent  :  this  may  be  introduced  and  worn  in  the  opening  day  and  night, 
but  changed  morning  and  evening.  Its  use  has  been  found  to  effectually  control  the 
escape  of  air  and  fsecal  matter. 

Sometimes  the  patient  will  experience  discomfoi't  from  the  accumulation  of  feeces 
between  the  strictured  portion  of  the  bowel  and  the  artificial  opening  •  or  fi-om  the 
contents  of  the  bowels  becoming  too  solid  to  pass  freely  through  the  aperture,  and 
therefore  care  must  be  taken  to  regulate  the  action  of  the  bowels  with  gentle  aperients 
as  circumstances  indicate.  • 

The  operation  of  opening  the  colon  in  the  lumbar  region  is  an  important  measure, 
not  only  for  the  prolongation  of  life  in  cases  of  total  obstruction  from  stricture  of  the 
rectum  ;  but  also  for  the  mitigation  of  suffering  in  cases  of  ulceration  and  stricture 
of  the  rectum  without  actual  obstruction.  In  such  cases  excruciating  pain  is  often 
experienced  when  the  bowels  act,  from  the  passage  of  fiecal  matter  over  the  ulcerated 
surface ;  and  it  has  been  found  that,  by  establishing  an  artificial  opening  above  the 
seat  of  disease,  and  thus  diverting  the  passage  of  faeces,  and  leaving  the  stricture  at 
rest,  great  comfort  has  been  conferred  upon  the  sufferer. 

Mr.  Curling  was  the  first  to  advocate  this  operation  under  such  circumstances, 
and  he  has  frequently  adopted  it  with  much  relief  to  the  patient's  sufferings  while  life 
lasted.  He  recommends  previous  to  the  operation  that  the  bowel  should  be  injected 
with  fluid  in  order  to  distend  it  to  some  extent,  as  when  in  a  distended  condition  the 
bowel  is  more  readily  detected  and  secured  than  when  empty  and  contracted. 

Mr.  Holmes  ~  has  published  the  particulars  of  a  case  in  which  he  opened  the  descending" 
colon  for  the  relief  of  a  patient  in  whom  there  was  a  fistulous  communication  between  the 
sigmoid  flexure  of  the  colon  and  the  bladder.     The  symptoms  were  immediately  relieved,  and 


'  Amussat's  Fu'sf  Memoir,  p..  241.  *  Trans.  Med.-Chir.  Soc.  vols.  xlix.  and  1. 
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the  patient  remained  free  from  the  passage  of  fsecal  matter  into  the  bladder  for  about  fifteen 
months,  when  fteces  again  appeared  in  the  urine.  He  shortly  after  this  died,  and  on  post- 
mortem examination  it  was  found  that  besides  the  communication  between  the  sigmoid 
flexure  and  the  bladder,  there  had  formed  a  more  recent  communication  between  the  bladder 
and  the  caecum. 

In  ten  cases  reported  by  Mr.  Curling,  the  patients  survived  over  periods  vaiying  from  two 
to  eighteen  mouths.  In  a  case  under  the  care  of  the  author,  and  in  which  complete  obstruction 
had  existed  nearly  three  w^eeks,  the  patient  survived  the  operation  over  two  years  and  a  half. 
The  artificial  opening  had  always  a  tendency  to  close,  but  was  kept  open  by  the  use  of 
sponge-tent. 

The  entire  removal  of  a  stricture  of  the  large  intestine  by  operation,  colectomy/  is 
a  subject  worthy  the  most  careful  consideration  of  every  surgeon,  who  may  have  to 
deal  with  cases  of  obstruction,  the  result  of  contracted  bowel,  due  either  to  cicatrix 
or  to  cancerous  or  other  growths  originating  in  its  walls. 

Mr.  Thomas  Bryant,  Surgeon  to  Guy's  Hospital,  deserves  the  thanks  of  the  pro- 
fession for  having  recently  discussed  this  question,  in  an  interesting  communication 
to  the  Medico -Chirugical  Soaiety  in  the  session  1881-82.  The  result  of  a  case 
operated  on  by  him  proved  so  satisfactory  that  we  have  every  reason  to  hope  his  ex- 
ample and  success  may  be  an  encouragement  to  others  to  undertake  the  operation, 
provided  circumstances  appear  to  render  it  justifiable  or  promising  in  its  results. 

To  enable  the  reader  to  appreciate  fully  the  nature  of  the  operation  adopted  by 
Mr.  Bryant,  we  record  the  particulars  related  by  him,  though  in  a  somewhat  abridged 
form. 

A  lady,  fet.  50,  had  suffered  from  complete  obstruction  for  eight  Aveeks,  and  was  in  a  very 
feeble  state  of  health.  The  abdomen  was  greatly  distended.  The  stricture  could  not  be 
detected  through  the  rectum,  nor  could  any  tumour  be  discovered  in  the  abdomen  after  the 
most  careful  examination.  Under  these  circumstances,  Mr.  Bryant  decided  to  perform  colo- 
tomy  in  the  left  side. 

After  the  bowel  was  opened,  the  stricture  was  detected  by  the  finger  introduced  through 
the  opening  in  the  colon.  As  the  diseased  portion  appeared  to  implicate  but  a  small  extent 
of  bowel,  and  not  to  be  complicated  by  surrounding  adhesions,  or  extension  of  growth  beyond 
the  surface  of  the  bow^el,  Mr.  Bryant  determined  to  attempt  its  removal.  He  found  it  prac- 
ticable to  draw  the  strictured  portion  through  the  external  wound,  and  then  removed  the 
whole  mass  involving  the  intestine  :  stitching  each  portion  of  the  bowel,  as  divided,  to  the 
lips  of  the  external  wound.  The  stricture  was  of  the  annular  kind,  and  involved  about  one 
inch  of  the  bowel.     It  was  so  narrow  as  barely  to  admit  the  passage  of  a  No.  8  catheter. 

In  the  operation  the  edges  of  the  upper  portion  of  the  opened  intestine  were  carefully 
secured  by  numerous  sutures  to  the  external  wound  ;  and  subsequently  the  lower  portion  dealt 
with  in  a  similar  manner,  so  that  the  margins  of  the  upper  and  lower  extremities  of  the 
divided  intestine  were  approximated  in  the  wound.  The  precautions  taken  prevented  any 
escape  of  fseculent  fluid  into  the  peritoneal  cavity.  The  patient  was  greatly  relieved  by 
the  operation,  and  steadily  recovered  without  any  unfavourable  occurrence.  She  remained 
well  more  than  six  months  after  the  operation,  and  reported  herself  to  be  much  improved  in 
health.     The  artificial  opening  was  treated  in  the  usual  maimer. 

In  some  observations  in  connection  with  the  case,  Mr.  Bryant  observed  that  he 
considered  this  operation  was  applicable  to  not  a  few  cases  of  stricture  of  the  descend- 
ing colon.  It  had  suggested  itself  to  his  mind  from  seeing  cases  of  localised  or  annu- 
lar stricture  of  the  bowel,  which  were  free  and  movable,  both  in  operations  of  colo- 
tomy  as  well  as  in  the  post-mortem  room.  He  also  very  justly  j-emarked  that  these 
annular  strictures  were  generally  local  diseases,  and  consequently  that  it  was  desir- 
able they  should  be  removed  where  possible.  He  considered  that  the  question  of 
excision  should  be  entertained  as  soon  as  the  diagnosis  of  the  case  was  made ;  and  that 
in  every  case  of  colotomy  for  chronic  obstruction  of  the  descending  colon,  the  possi- 
bility of  being  able  to  remove  the  diseased  bowel  should  be  considered  before  the  bowel 
is  opened.  He  also  pointed  out  how  desirable  it  was  that  the  question  of  excision  or 
of  colotomy  should  not  be  postponed  till  the  patient's  powers  M^ere  too  feeble  to  bear 
either  operation,  as  unfortunately  is  too  frequently  known  to  be  the  case. 

Since  the  publication  of  Mr.  Bryant's  case  of  colectomy,  a  second  has  been  repoii;ed 
by  Mr.  Marshall,^  Surgeon  to  University  College  Hospital. 


^  See  New  Sydenham  Societv's  Lexi 
^  Lancet,  May  6,  1882,  p.  72'3.. 
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In  tbe  latter  instance  the  abdomen  was  first  opened  in  the  median  line.  The  diseased 
portion  of  bowel  was  however  found  towards  the  lower  end  of  tbe  descending  colon  so 
that  it  could  not  be  readily  removed  through  the  aperture  in  the  anterior  abdominal 
■wall.  An  incision  was  subsequently  made  in  the  left  loin,  and  the  diseased  mass  of  bowel 
removed  through  the  latter  opening.  The  open  end  of  the  upper  portion  of  the  divided 
intestine  was  then  secured  to  the  edges  of  the  external  wound  by  sutures;  while  the  upper 
end  of  the  lower  portion  of  bowel  '  was  left  projecting  from  the  lower  and  hinder  part 
of  the  wound,  with  a  strong  catgut  ligature  drawn  tight  upon  it.'  The  anterior  wound  was 
closed  in  the  usual  way. 

The  patient  was  under  the  influence  of  ether  for  quite  an  hour  and  a  quarter.  She  had 
been  greatly  reduced  by  a  long  illness,  having  shown  symptoms  of  intestinal  disturbance 
some  nine  months  prior  to  the  operation — repeated  attacks  of  constipation,  vomiting,  and 
much  colic.  Her  condition  was,  so  far,  unfavourable  for  any  operation.  Though  she  rallied 
for  a  short  time,  symptoms  of  peritonitis  terminated  in  death  on  the  third  day.  The  post- 
mortem conditions  are  of  interest.  '  The  abdomen  was  moderately  full ;  the  wound  in  the 
mid-line  was  united  by  first  intention,  except  at  the  skin  between  the  lowest  two  stitches  • 
no  adhesions  existed  between  it  and  the  intestines.  There  was  diffuse  peritonitis  starting 
i'rom  the  lumbar  wound,  and  the  hollows  of  the  abdomen  contained  some  thin  blood-stained 
puriform  tiiuid,  with  flakes  of  lymph  in  it.  One  or  two  coiis  of  small  intestine  were  adherent 
by  recent  lymph,  in  the  left  loin;  and  the  descending  colon  was  similarly  attached  to  the 
parts  about  the  wound.  On  raising  it,  a  small  collection  of  pus  was  opened,  and  from  the 
cavity  containing  it*  a  finger  passed  easily  out  between  the  bowel  and  the  edge  of  the  lumbar 
wound  ;  but  elsewhere  the  union  between  these  parts  was  tolerably  firm.  There  was  no  sio-n 
of  extravasation  of  faeces.  There  was  very  little  in  the  intestines  ;  the  wall  of  the  whole 
colon  above  the  line  of  excision  was  much  thickened,  and  its  mucous  membrane  had  a 
uniform  deep-brown  colour.  From  this  up  to  the  oesophagus  the  alimentary  canal  was 
normal,  no  ulcer  or  scar  could  be  found.  The  liver  was  small,  and  on  its  surfaces,  chiefly  the 
upper,  were  fourteen  yellow-white  new  growths,  most  of  which  were  covered  by  thickened 
peritonaeum,  containing  visible  vessels :  most  of  these  were  distinctly  umbilicated.  Many 
other  growths  were  scattered  through  the  substance  of  the  organ.  They  varied  in  size  from 
that  of  a  small  chestnut  downwards.  On  section  they  were  grey-white  and  firm,  with 
centres  made  up  of  spots  of  soft  opaque  yellow  material.  Each  was  surrounded  by  a  bile- 
stained  ring.     No  other  secondary  deposits  were  discovered.' 

'The  diseased  mass,  which  was  removed  with  a  piece  of  the  intestine,  was  about  one  inch 
and  a  quarter  long,  and  so  thick  as  to  leave  a  channel  through  it  only  as  wide  as  a  No.  8 
catheter.  Its  thickness  was  uniform  all  round  the  gut.  It  formed  not  an  annular  but  a 
short  cylindrical  stricture.  Its  epitheljomatous  character  was  undoubted.  A  microscopic 
examination  of  a  nodule  in  the  fresh  liver  showed  the  growth  to  be  a  columnar  epithelioma.' 

Although  the  above- recorded  cases  are  probably  the  only  ones  in  which  attempts 
have  been  made  to  remove  stricture  of  bowel  by  operation  in  this  country,  several 
operations  have  been  performed  on  the  Continent  within  ^  somewhat  recent  period, 
though  not  altogether  with  very  satisfactory  results. 

Since  the  time  when  Littre  advocated  opening  the  intestine  in  the  left  groin  for 
the  formation  of  artificial  anus  in  cases  of  congenital  malformation  or  exclusion  of  the 
rectum,  the  attention  of  surgeons  has  more  or  less  been  drawn  to  the  importance  of 
endeavouring  to  remove,  by  operation,  the  various  causes  of  obstruction.  But  the 
more  efiective  method  of  treating  strictures  by  removal  may  be  said  to  date  within 
the  last  fifty  years  or  less.  The  subject  is  one  of  so  much  interest  that  we  think  it 
right  to  relate  in  a  short  summary  the  more  recent  results  in  this  field  of  surgery.^ 

In  1833,  an  operation  for  excision  of  an  abdominal  growth  with  part  of  the  colon,  throufh 
an  incision  above  and  parallel  with  the  crest  of  the  ileum,  was  perJbrmed  by  M.  Reybard  of 
Lyons.  The  tumour  was  removed  with  three  inches  of  intestine  ;  and  the  divided  ends  of 
the  latter  joined  by  suture.  On  the  third  day  the  external  wound  gaped  ;  but  had  healed  on 
the  thirty-eighth  day,  and  the  action  of  the  bowels  had  become  natural.  Six  months  after 
recurrence  of  growth  commenced,  and  death  took  place  ten  months  after  the  operation. 
There  was  no  post-mortem  examination  to  explain  the  condition  of  the  intestine,  or  to  ac- 
count for  the  manner  in  which  the  restoration  of  the  passage  of  faeces  was  accomplished. 
Some  doubt  is  thrown  on  the  .accuracy  of  the  details  of  this  case. 

Another  attempt  was  made  by  Gussenbauer  of  Liege,  in  1877.  He  first  made  an  incision 
in  the  median  line,  but,  as  it  was  not  possible  to  remove  the  growth  through  this  opening,  a 
transverse  incision  was  subsequently  made  from  the  above,  as  far  back  as  the  lumbar  fascia. 
The  tumour  was  partially  attached  to  small  intestine,  which  was  torn  in  the  endeavour  to 
liberate  the  diseased   portion.     This  mass,  with  about  three  inches  of  colon,  was  removed. 


'  We  are  indebted  to  Mr.  Marshall's  able  communication  to  the  Lancet  for  drawing  our 
attention  to  the  references  here  given. 
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Ffeces  escaped  into  the  peritoneal  cavity.  The  wound  of  small  intestine  was  closed,  and  the 
ends  of  the  divided  bowel  brought  together  by  suture.     The  patient  died  iu  fifteen  hours. 

In  a  second  case  recorded  by  the  same  surgeon  in  1879,  an  exploratory  median  abdominal 
section  was  completed  subsequently  by  lumbar  colotum3\  The  patient  died  on  the  third  day. 
An  annular  cancerous  stricture  of  sigmoid  flexure,  with  large  attached  mass,  in  and  behind 
rectum,  was  found_after  death. 

The  small  intestine  was  opened  above  Poupart's  ligament  by  Baum  of  Dantzic,  in  1878, 
in  a  case  suffering  from  obstruction,  but  in  which  he  could  not  satisfy  himself  of  an  over- 
loaded large  intestine.  Seven  days  later,  the  distension  having  been  relieved,  a  slightly 
movable  tumour  could  be  felt  below  the  right  hypochondrium.  The  peritonseum  was  again 
laid  open  by  a  longitudinal  incision  over  the  tumour,  about  two  and  a  half  inches  to  the  right 
of  the  mesi al  line.  From  this  a  transverse  incision  was  afterwards  made,  directed  towards 
the  right  side.  The  growth  was  connected  with  the  ascending  colon,  near  the  commence- 
ment of  the  transverse  portion.  The  tumour  with  three  inches  of  intestine  was  removed. 
The  open  ends  of  the  intestine  were  passed  one  into  the  other,  and  secured  by  sutures.  On 
the  seventh  day  severe  pain  commenced,  and  death  occurred  on  the  ninth  day.  The  examina- 
tion after  death  showed  that  the  edges  of  the  meso-colic  portion  of  intestine  had  united  ;  but 
the  upper  part  was  gaping,  and  communicated  with  a  large  cavity  connected  with  the  loose 
cellular  tissue  around  the  kidney,  but  did  not  communicate  with  the  peritoneal  cavitj^  The 
growth  removed  was  of  a  cancerous  character,  and  had  blocked  the  passage  of  the  bowel. 

In  another  case,  the  abdomen  was  opened  by  Martini  of  Hamburg,  for  the  removal  of  a 
tumour  felt  in  the  left  side,  the  lower  end  of  which  could  be  detected  in  the  rectum.  It  was 
found  to  implicate  the  sigmoid  flexure.  It  was  readily  drawn  into  the  wound,  and  removed 
with  four  inches  of  the  intestine.  It  was  found  impossible  to  approximate  the  separated  ends 
of  bowel.  The  upper  end  was  attached  to  the  skin  as  in  colotomy,.  while  the  lower  was  in- 
vaginated  within  itself,  closed  with  sutures,  and  returned  into  the  abdomen.  No  severe 
symptoms  followed  the  operation ;  in  two  months  the  patient  returned  to  his  business. 

A  very  interesting  case  is  one  in  which  two  separate  portions  of  intestine  were  re- 
moved by  Czerny  of  Heidelberg,  in  1880.  When  the  peritoneal  cavity  was  opened  by 
anterior  abdominal  section,  a  growth  was  found  to  be  connected  both  with  a  portion  of 
transverse  colon  and  sigmoid  flexure.  First  a  piece  of  the  latter,  two  inches  and  three 
quarters  long,  was  removed,  and  the  divided  ends  stitched  together  ;  secondly,  about  four 
inches  and  half  of  the  transverse  colon  was  removed,  and  the  divided  portions  brought 
together  by  suture.  The  operation  lasted  two  hours  and  a  half.  The  subsequent  progress 
was  satisfactory.  On  the  eighth  day  ffeces  escaped  through  the  woinid,  and  continued  to  do 
so  to  the  twenty-sixth  day.  On  the  tenth  and  thirteenth  days  copious  relief  took  place, 
naturally,  and  daily  evacuations  subsequently.  The  external  wound  slowly  liealed,  but  the 
cicati'ix  soon  assumed  a  hardened  condition,  and  the  patient  died  of  recurrent  disease,  some 
seven  months  subsequent  to  the  operation.  There  was  extensive  cancerous  deposit  in  the 
course  of  the  descending  colon  and  sigmoid  flexure,  and  other  deposits  in  liver.^ 

In  analysing  the  evidence  afforded  by  these  cases,  it  will  be  observed  that  in 
three  of  them  the  sigmoid  flexui'e  was  the  seat  of  disease ;  in  one,  the  descending 
colon  was  affected  ;  in  one,  the  ascending  colon  ;  and  in  one,  the  transverse  colon  and 
sigmoid  flexure  were  both  affected.  Incision  into  the  peritoneal  cavity  by  anterior 
abdominal  section  was  made  in  all  of  these  cases  ;  in  four  the  divided  intestine  was 
brought  together  by  sutvires  and  returned  into  the  abdomen  ;  in  one  artificial  anus  was 
established,  and  in  one  the  operation  was  ended  by  subsequent  performance  of  colo- 
tomy and  artificial  anus. 

In  the  cases  in  which  the  intestine  was  returned  into  the  abdomen,  one  is  reported 
to  have  lived  some  time  after  the  operation,  one  died  in  fifteen  hours,  one  on  the 
ninth  day,  and  one  seven  months  after  the  operation,  escape  of  faeces  having  occurred 
through  the  external  wound  subsequent  to  the  removal  of  the  stricture. 

In  the  case  in  which  an  exploratory  incision  was  made  and  colotomy  subsequently 
performed,  death  occurred  in  fifteen  hours.  In  the  case  in  which  artificial  anus  was 
at  once  established  aftei-  abdominal  section,  the  patient  recovered  sufliciently  to  resume 
his  occupation  for  a  time. 

In  this  analysis  the  results  of  the  cases  published  by  Mr.  Bryant  and  Mr, 
Marshall  are  not  included  ;  they  are  referred  to  hereafter. 

The  question  which  naturally  aiises  fi-om  the  experience  now  before  us  is,  whether 
it  were  better,  in  the  first  instance,  to  have  recourse  to  lumbar  colotomy  in  any  case 
of  obstruction  suspected  to  arise  from  disease  of  the  large  intestine,  to  be  followed  by 
colectomy  in  such  cases  as  may  appear  suitable  for  such  an  operation ;  or  whether  an 

^  We  beg  to  refer  the  reader  to  Mr.  Marshall's  communication  for  further  p?«rticulars  of 
this  case.     See  Lancet,  May  9,  1882, 
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anterior  abdominal  opening  into  the  cavity  of  the  peritonseum  shoukl  be  decided  on 
for  the  removal  of  a  diseased  and  strictured  portion  of  intestine. 

Another  qviestion  also  demands  our  serious  consideration  :  whether  it  were 
better,  subsequent  to  the  removal  of  the  diseased  portion,  that  the  ends  of  the  divided 
bowel  be  fastened  together  by  suture  and  returned  into  the  abdomen ;  or  that  an 
artificial  anus  be  established  in  the  first  instance,  as  after  the  operation  of  colotomy. 

The  operation  itself  of  removing  any  portion  of  the  intestinal  canal  must  ever  be 
regarded  as  a  most  serious  vmdertaking.  It  can  only  be  requisite  in  a  case  in  which 
the  local  disease  has  already  to  some  extent  marked  its  eifects  on  the  patient ;  this  may 
be,  and  often  is,  associated  with  cancerous  deposit  elsewhere;  often  not  externally 
evident,  frequently  not  suspected ;  and  may  be  so  surrounded  by  adhesions  or  out- 
growths that  its  removal  becomes  an  undertaking  of  difficulty,  and  consequently  of  no 
small  hazard.  The  operation  can  only  be  justifiable  when  there  is  a  hope  that  in  its 
performance  the  mass  can  be  readily  and  entirely  removed,  without  incurring  more 
than  the  usual  risks  attendant  on  such  an  opei'ation,  and  with  a  fair  prospect  of 
prolonging  life. 

We  have  already  pointed  out  that  in  a  considerable  proi^ortion  of  cases  of 
obstruction  of  the  larger  bowel  the  disease  is  situated  in  the  descending  colon  and 
sigmoid  flexure,  and  that  in  a  very  large  proportion  of  cases  in  advancing  life  the 
disease  partakes  of  the  nature  of  epithelioma. 

These  facts  rather  point  to  the  advantages  offered  to  the  operation  of  colotomy  in 
the  first  instance,  even  though  only  adopted  as  a  means  of  investigation  when  our 
diagnosis  as  to  the  seat  of  obstruction  is  at  fault. 

With  all  the  modern  improvements  in  operative  surgery  it  must,  however,  be  ever 
accepted  that  abdominal  section  for  the  relief  of  a  loaded  bowel,  with  its  surrounding 
complications,  is  a  far  more  serious  undertaking  than  to  open  the  bowel  in  the  loin. 
And  every  surgeon  of  experience  will  allow  that,  to  open  the  abdomen,  to  remove  a 
portion  of  bowel,  to  connect  the  divided  ends  by  suture,  and  to  return  the  bowel 
to  the  cavity  of  the  abdomen,  is  a  far  more  formidable  and  hazardous  opera- 
tion than  to  cut  down  on  the  loin,  to  open  the  bowel,  if  feasible  to  remove  the 
cause  of  obstruction  through  the  luoibar  incision,  and  finally  to  establish  an  artificial 
anus. 

In  many  cases  it  will  be  found  impossible  to  decide  at  what  exact  spot  the  seat 
of  obstruction  is  placed.  The  disease  may  be  too  high  to  be  detected  by  the  finger 
in  the  rectum  ;  the  abdomen  may  be  too  distended  to  allow  of  the  mass  being 
felt  externally ;  or  the  diseased  portion  may  be  too  small  to  be  distinguished  by 
touch,  even  were  the  intestine  not  much  distended.  This  is  no  theoretical  state- 
ment :  it  sums  up  the  results  of  general  clinical  expeiience. 

Taking  all  the  evidence  brought  to  bear  on  this  question,  it  appears  to  us  that 
the  safest  practice  in  a  great  majority  of  cases  would  be  to  open  the  colon  in  the 
loin ;  whether  the  right  or  the  left  side  be  selected  must  of  course  depend  on  the 
evidence  in  each  case,  as  well  as  on  the  judgment  of  the  operator.  As  it  has  often 
occurred  to  us,  so  it  will  not  unfrequently  happen  to  others,  that  after  the  bowel  has 
been  exposed  in  the  loin,  and  opened,  the  seat  of  mischief  has  been  detected  by  the 
fingers,  and  much  more  satisfactorily  examined  as  to  its  surroundings,  than  could 
possibly  be  the  case  prior  to  the  incision  in  the  loin. 

In  illustration  of  this  statement,  we  may  mention  a  case  in  which,  as  soon  as  the  bowel 
was  opened,  the  stricture  was  detected  just  above  the  opening'  in  the  descending  colon.  It 
was  so  tied  down  that  it  would  Imve  been  more  tliau  hazardous  to  have  attempted  its 
removal.  Colotomy  in  the  right  loin  was  subsequently  performed,  and  free  escape  of  faeces 
followed. 

The  circumstances  of  this  case  suggested  to  us,  at  the  time,  the  possibility  of 
removing  a  stricture  of  the  colon,  and  the  subject  was  subsequently  discussed  with 
some  of  our  colleagues  at  St.  George's  Hospital,  but  no  opportunity  had  since 
occurred  to  test  its  applicability.  The  particidars  of  the  case  published  by  Mr. 
Bryant  offer  strong  positive  evidence  in  support  of  the  views  now  put  forward,  while 
the  facts  related  by  Mr.  Marshall  in  reference  to  this  operation  we  consider  equally 
favourable  to  the  pi-actice  suggested. 


EXCISION   OF   CANCEROUS   PORTIONS   OF   INTESTINE.        739 

The  other  important  question  remains  to  be  considered  :  how  to  deal  with  the 
divided  bowel  after  the  diseased  portion  has  been  removed,  whether  it  were  better  to 
stitch  the  ends  together  and  return  the  intestine  into  the  abdomen,  or  to  form  an 
artificial  anus  as  in  simple  colotomy. 

The  evidence  appears  to  us  to  be  greatly  in  favour  of  establishing  an  artificial 
anus,  rather  than  to  return  the  stitched  bowel  into  the  abdomen. 

It  must  always  be  borne  in  mind  that  the  above  remarks  apply  only  to  treatment 
of  stricture  of  the  large  bowel.  If  removal  of  a  portion  of  small  intestine  be  desira- 
ble, we  cannot  doubt  the  propriety  of  invaginating  the  upper  into  the  lower  extremity 
and  uniting  them  by  suture.  Moreover  in  such  a  case  there  will  not  arise  a  doubt  as 
to  the  necessity  of  anterior  abdominal  section. 

In  some  cases,  after  removal  of  a  portion  of  the  large  intestine,  it  may  be  found 
that  the  divided  ends  of  the  bowel  cannot  be  made  to  approximate.  In  such  circum- 
stances there  can  be  no  alternative  but  the  establishment  of  an  artificial  opening.  Still 
another  difficulty  may  decide  the  question  for  the  surgeon.  The  bowel  above  the 
stricture  in  a  case  of  obstruction  is  often  greatly  thickened,  not  unfrequently  much 
soddened  and  softened,  so  that  the  walls  will  readily  tear  under  the  most  careful 
manipulation,  while  on  the  other  hand  the  lower  bowel  is  often  contracted  to  such  an 
extent,  that  time  and  care  may  be  requisite  to  dilate  it  sufficiently  to  accommodate  the 
upper  portion.  Mr.  Marshall  has  alluded  to  this  difficulty.  This  contrast  between 
the  condition  of  the  portions  above  and  below  the  stricture  must  be  familiar  to  all 
who  have  had  much  experience  in  cases  of  colotomy. 

Let  us  take  then  the  evidence  before  us.  and  what  is  likely  to  be  the  opinion  of 
surgeons,  as  to  whether  the  bowel  should  be  returned  into  the  abdomen  after  the 
divided  ends  have  been  made  continuous,  or  whether  the  operation  should  end  in  the 
formation  of  an  artificial  anus  1 

The  following  points  placed  before  the  practitioner  may  somewhat  serve  to  guide 
him  in  his  practice  that  in  many  instances  the  cause  of  obstruction  is  a  small  mass 
of  disease  confined  entirely  to  the  walls  of  the  bowel,  often  without  secondary  com- 
plication ;  that  the  disease  in  a  large  majority  of  cases  is  epithelial  in  character ;  and  in 
a  considerable  proportion  attacks  either  the  ascending  colon  or  sigmoid  flexui'e ;  that 
the  disease  frequently  kills,  by  ulceration  and  perfoi'ation  at  the  seat  of  stiicture  or 
elsewhere,  the  I'csult  of  pressure  and  distension ;  and,  lastly,  that,  when  epithelioma  can 
be  completely  removed,  it  may  possibly  not  recur,  or  some  time  may  elapse  before  its 
reappearance ; — with  all  these  facts  before  us,  it  must  be  conceded,  that  following  on 
colotomy,  the  removal  of  the  diseased  mass  of  bowel  is  not  only  justifiable,  but  should 
be  attempted  when  circumstances  are  in  favour  of  such  operation  ;  the  removal  to  be 
attempted  first  through  the  lumbar  opening  ;  but  should  this  not  be  practicable,  then 
by  an  extension  of  the  wound.  But,  by  whatever  external  wound  the  diseased 
portion  of  large  intestine  be  removed,  we  should  decidedly  prefer  to  complete  the 
operation  by  establishing  an  artificial  anus,  than  have  recourse  to  the  alternative  of 
returning  the  united  ends  of  bowel  into  the  abdominal  cavity. 

When  the  strictured  portion  has  been  drawn  towards  or  outside  the  external 
opening,  so  that  the  bowel  can  be  fixed  to  the  external  opening,  safety  ligatures  may 
be  placed  above  and  below  the  portion  to  be  removed ;  each  should  be  tied  sufficiently 
Itight  to  prevent  escape  of  contents  when  the  diseased  portion  is  severed  from  the 
healthy  parts.  The  edges  of  the  upper  extremity  should  be  attached  to  the  margins 
of  the  external  opening  as  soon  as  convenient,  and  for  this  purpose  we  recommend 
the  continuous  suture.  If  the  safety  ligature  be  not  employed,  the  intestine  may  be 
stitched  to  the  external  opening  to  a  very  considerable  extent,  if  not  entirely,  before 
jthe  diseased  mass  is  removed.  Care  must  be  taken  that  the  contents  of  the  bowel  do 
aot  enter  the  peritoneal  cavity.  The  edges  of  the  lower  extremity  should  be  secured 
lis  near  as  possible  to  the  margins  of  the  upper  extremity,  and  then  the  external 
kound  contracted  by  suture  as  much  as  necessary,  care  being  taken  that  the  opening 
In  the  peritoneum  is  entirely  closed.  This  being  done,  nothing  remains  but  to  treat 
phe  case  simply  as  one  of  colotomy. 

If  the  surgeon  decide  to  bring  the  divided  ends  of  the  bowel  together,  and  unite 
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them  by  suture,  the  upper  portion  should  be  placed  within  the  lower,  and  secured  by- 
continuous  suture.  The  entire  edge  of  the  lower  bowel  should  be  inverted,  and  so 
fixed  by  the  sutures,  in  order  to  secure  the  contact  of  two  serous  surfaces.  The  ends 
of  the  suture,  fastened  and  cut  short,  will  in  time  ulcerate  and  fall  into  the  bowel, 
should  the  patient  recover. 

On  the  Kemoval  of  the  Pylorus  for  Cancer. 

The  removal  of  the  pylorus  for  the  relief  of  cancerous  or  simple  stricture  must 
always  be  considered  one  of  the  most  formidable  operations  in  surgery.  In  the  first 
place,  the  diagnosis  as  to  the  extent  of  the  disease  must  always  be  diflicult,  if  not  in  a 
great  measure  imperfect ;  the  structures  to  be  dealt  with  are  complicated  by  their 
surroundings ;  and  the  operation  itself,  under  the  most  favourable  circumstances, 
must  be  tedious  in  execution,  even  in  the  hands  of  the  most  skilful  operator,  and 
consequently  exhausting  to  one  already  much  reduced  by  partial  starvation. 

That  the  pylorus  is  a  common  seat  of  cancer,  and  that  the  stricture  caused  by  the 
latter  rapidly  destroys  life,  by  its  interference  with  nutrition,  are  facts  well  known 
to  all  familiar  with  the  disease.  With  regard  to  the  liability  of  the  pylorus  to  cancer, 
Rokitansky  remarks,  '  the  pylorus,  indiiferently  at  all  parts  of  its  circumference,  is 
known  to  be  the  chief  seat  of  primary  fibrous  and   areolar  cancer  of  the  stomach. 

'  From  this  point  the  degeneration  extends  chiefly  along  the  lesser  curvature  over 
the  pyloric  half  of  the  stomach.  It  is  singular  that  cancer  of  the  pylorus  is  accurately 
bounded  by  the  pyloric  ring,  and  never  extends  to  the  duodenum.  The  scirrhous 
pylorus  is  commonly  bound  down  by  the  tissues  that  lie  behind  it ;  but  exceptions 
occur  which  require  the  more  to  be  known  as  they  materially  aifect  the  diagnosis. 
The  degenerated  pylorus  may  i-emain  unattached,  and  will  then,  owing  to  its  increase 
in  weight,  descend  to  the  lower  region  of  the  abdomen,  even  down  to  the  symphysis 
pubis,  causing  a  hard,  very  movable  tumour,  which  easily  gives  rise  to  mistakes. 

'  In  proportion  as  the  parietes  increase  in  size  and  thickness,  the  stenosis  of  the 
pyloric  channel  will  be  more  or  less  considerable  ;  nodose  protuberances,  uneven  con- 
traction of  the  tissues,  and  corrugation  of  the  parietes,  give  rise  to  inflections  pre- 
senting a  more  or  less  acute  angle.  The  greater  the  stenosis,  and  the  more  the 
cancerous  degeneration  is  limited  to  the  pylorus,  the  more  considerable  will  be  the 
dilatation  of  the  stomach,  which  sometimes  reaches  to  an  enormous  size,  and  presents 
a  more  or  less  hyportropliied  state  of  its  muscular  wall.^  Dr.  Wolfler  ^  mentions 
that  among  903  cases  of  gastric  cancer,  the  disease  started  in  542  from  the  pylorus  ; 
but  of  these  it  was  found  at  the  post-mortem  examination  that  in  2.33  there  wei-e  no 
cancerous  nodules.  Still  more  important  is  the  fact  that  in  172  instances  there 
were  no  adhesions  to  the  neighbouring  oi'gans.' 

Before  the  surgeon  can  undertake,  or  even  contemplate,  the  performance  of  the 
operation  for  removal  of  the  pylorus,  it  is  imperative  that  the  diagnosis  of  the  case 
should  be  most  carefully  and  thoroughly  considered.  In  the  first  place,  to  facilitate 
the  means  of  arriving  at  a  correct  conclusion  as  regards  the  nature  of  the  disease  and 
its  surrounding  complications,  if  any  exist,  the  patient  should  be  placed  under  the 
influence  of  an  aneesthetic.  The  tumour  should  be  readily  felt;  the  extent  should  be 
limited  ;  the  mass  should  be  freely  movable ;  and  jaundice  should  be  absent.  But, 
with  the  most  careful  examination,  although  it  may  result  that  all  the  most  desira- 
ble conditions  exist,  there  may  appear  complications  when  the  parts  are  exposed 
whi^h  would  entirely  defeat  all  attempts  to  remove  the  diseased  pylorus.  Indeed, 
it  may  be  fairly  laid  down  as  a  principle,  if  this  ojDeration  is  to  be  undertaken,  that 
no  one  can  decide  on  its  completion  until  the  exploratory  incision  has  been  made, 
and  either  the  hand  introduced  into  the  cavity  of  the  peritonseum  to  ascei'tain  the 
relative  conditions  of  the  diseased  mass,  or  it  is  found  that  the  mass  itself  can  be 
drawn  out  through  the  opening  and  more  fully  examined  externally. 

^  Manual  of  Pathological  Anatomy,  vol.  ii.  p.  4.3.     Published  by  Sydenham  Society,  1849, 
-  See  BiUroth's  Clinical  Surriery.     Translated  by  Clinton  Dent,  F.R.C.S.,  and  published 
b}'  New  Sydenham  Suciety,  p.  494. 
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Let  us,  however,  take  what  may  be  considered  a  favourable  case  for  removal ;  a 
case  in  which  the  sui'geon  is  satisfied  that  the  disease  of  the  pylorus  is  entirely  con- 
fined to  the  walls  of  the  part ;  without  adhesions  to  surrounding  viscera,  and  free  from 
complications  connected  with  the  stomach,  what  are  the  precautions  to  be  taken 
prior  to  the  operation,  and  what  should  be  the  steps  of  the  operation  itself] 

Billroth  ^  recommends  that  when  the  mass  is  distinctly  felt,  and  all  external  cir- 
cumstances are  considered  so  far  favourable  for  the  I'emoval  of  the  pylorus,  that  the 
patient  is  to  be  prepared  for  the  operation  by  having  the  stomach  washed  out  with 
tepid  water  several  times  previous  to  the  day  of  its  performance,  and  thoroughly  so 
two  hours  before  the  operation  is  commenced.  Should  the  stomach,  however,  be 
greatly  dilated,  it  will  be  found  a  rather  difficult  matter  to  do  this  completely.  The 
bowels  should  also  be  attended  to  the  day  previous,  but  in  the  class  of  cases  under 
considei'ation  the  intestines  are  usually  somewhat  empty. 

The  steps  of  the  operation  are  thus  described  by  Billroth  : — '  An  incision  should  be 
made  through  the  abdominal  wall  over  the  situation  of  the  tumour.  If  the  cancerous 
pylorus  has  sunk  down  particularly  low,  it  should  be  raised  vip  before  the  incision  is 
made.'  A  transverse  incision  from  four  to  five  inches  in  length  should  be  made  over 
the  seat  of  the  tumour,  and  before  the  peritoneal  coat  is  divided  every  bleeding 
point  should  be  secured.  The  peritonaeum  is  then  to  be  opened,  and  the  parts  sur- 
rounding the  diseased  pylorus  examined  as  to  adhesions.  He  advises,  if  the  cancer 
be  found  adherent  to  the  pancreas,  that  the  idea  of  removal  should  be  abandoned,  and 
the  external  wovind  closed  ;  so  also  as  regards  the  transverse  colon,  or  if  the  cancer 
had  extended  over  the  horizontal  part  of  the  duodenum. 

'  As  soon  as  the  condition  of  the  parts  has  been  made  out,  the  stomach  is  drawn  up 
to  the  wound,  and  examined  to  see  the  point  at  which  it  must  be  cut  through  ;  and  then 
to  commence  the  removal  of  the  pylorus  with  the  portion  of  stomach  and  duodenum 
immediately  adjoining.'  To  begin  with,  the  large  omentum  is  detached  from  the 
greater  curvature,  and  the  gastro-colic  ligament  cut  through.  The  layers  of  omentum 
are  taken  up  between  two  clip  forceps,  which  form  gi'oovesjust  suitable  for  the  appli- 
cation of  silk  ligatures.  The  tissue  is  cut  throvigh  in  the  middle  between  the  liga- 
tures ;  or,  still  better,  burnt  through-  with  the  thermo-caiitery.  This  is  not,  however, 
always  necessary,  for  by  means  of  blunt  forceps  the  great  omentum  may  be  detached 
without  any  haemorrhage ;  the  lesser  omentum  is  then  separated  in  the  same  way. 
In  detaching  the  omentvim,  enlarged  lymphatic  glands  may  be  met  with  requiring 
removal.  During  the  entire  operation  the  portion  of  the  stomach  which  it  is 
intended  to  replace  must  be  covered  by  cloths  which  have  been  soaked  for  fourteen 
days  in  a  five  per  cent,  carbolic  solution.  When  the  part  to  be  resected  is  completely 
exposed,  the  most  disagreeable  and  diflicult  steps  are  over.  After  the  stomach  has 
been  isolated,  a  large,  flat,  disinfected  sponge  or  cloth  should  be  laid  beneath  the 
viscus,  so  that  the  further  manipulations  may  be  carried  on  with  ease  and  care.  By 
gently  lifting  out  the  stomach  as  far  as  is  necessary,  all  further  proceedings  may  be 
conducted  outside  the  peritoneal  cavity.  The  sponge  and  cloth  will  prove  a  valua- 
ble protection  if  any  contents  left  in  the  stomach  escape  when  it  is  cut  into,' 

To  attach  the  duodenum  to  the  lesser  curvature  of  the  stomach,  '  the  tumour 
should  be  seized  by  the  vulsellum ;  the  walls  of  the  stomach  are  cut  through  with 
scissors,  commencing  at  the  greater  curvature.  After  each  stroke  of  the  scissors,  any 
bleeding  points  are  secured  ;  about  two-thirds  must  be  divided.  If  it  is  found  that 
the  stomach  is  not  completely  empty,  the  contents  should  be  soaked  up  with  a 
sponge  specially  reserved  for  this  purpose.  All  vessels  are  ligatured  with  fine  anti- 
septic silk,  and  the  cut  edges  of  the  stomach  so  united  together  that  the  serous  coats 
are  applied  to  each  other,' 

'  The  cancerous  pylorus  is  now  connected  to  the  intestine  alone.  If  there  is  any 
fear  lest  the  duodenum  should  slip  away  when  the  division  is  completed,  a  few  silk 
threads  may  be  passed '  to  secure  it,  and  Billroth  recommends  a  small  sponge  to  be 
inserted  temporaiily  into  the  duodenum. 

With  respect  to  the  insertion  of  the  duodenum  into  the  stomach,  he  says,  '  we 

^   Op.  cit. 
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must  be»in  at  the  posterior  walls  of  stomach  and  duodenum.  A  very  good  plan  of 
uniting  them  is  to  insert  the  posterior  sutures  before  the  duodenum  is  completely 
separated.  In  our  first  case  the  stomach  was  cut  away,  and  then  the  upper  half  of 
the  duodenum.  Several  threads  were  then  carried  through  the  walls  of  the  stomach 
and  duodenum  to  form  the  posterior  "  ring  suture,"  and  were  then  given  to  an 
assistant  to  hold  while  the  occlusion  sutures  were  being  inserted.'  The  posterior 
walls  of  the  stomach  and  duodenum  are  to  be  first  united  by  passing  the  sutures  from 
within  outwards  to  secure  the  contact  of  two  serous  surfaces;  then  the  anterior 
portion  is  to  be  dealt  with  in  the  ordinary  way. 

Billroth  makes  some  remarks  about  various  kinds  of  sutures  employed  in  this 
operation  to  connect  the  stomach  with  the  duodeiium ;  but  it  appears  to  us  that  the 
continuous  suture  is  more  applicable  for  this  purpose  than  any  other ;  it  is  most 
easily  carried  round  the  entire  wound,  and  can  be  readily  adapted  to  ensure  the 
approximation  of  the  edges  of  the  wound  in  the  most  complete  manner,  and  so  retain 
them  more  perfectly  than  any  number  of  uninterrupted  sutures,  however  carefully 
applied.  One  of  its  great  advantages  is  the  extreme  simplicity  of  its  application, 
and  the  more  rapid,  as  well  as  more  complete,  approximation  of  the  edges  of  a  long 
wound.  If,  however,  a  long  single  continuous  suture  were  used  to  complete  the 
approximation  of  the  whole  circumference  of  the  wound,  in  this  instance  it  would  be 
apt  to  act  slightly  as  a  ligature  round  the  orifice  of  the  duodenum,  and  so  occasion 
obstruction  after  the  operation  had  been  completed.  To  avoid  such  an  occurrence,  it 
is  only  necessary  to  knot  the  suture  after  every  three  or  four  stitches,  or  to  use  three 
or  four  separate  sutures  ;  the  former  is  the  simplest  and  a  perfectly  effectual  mode  of 
vising  the  continuous  suture ;  but,  when  used  in  attaching  the  duodenum  to  the 
stomach,  it  must  be  borne  in  mind  that  the  suture  has  to  escape  through  the  bowel, 
and  a  very  long  one  might  be  some  time  becoming  perfectly  detached,  or  inconveniently 
long  to  escape  readily  through  the  intestinal  canal ;  therefoi'e  it  would  be  well  to  use 
three  or  four  to  secure  the  duodenum  to  the  stomach,  one  following  the  other. 
Whatever  can  in  the  least  degree  contribute  to  shorten  the  period  of  the  operation, 
in  one  of  such  gravity,  must  be  regarded  of  some  importance,  and  certainly  the  con- 
tinuous suture  can  be  applied  in  a  much  shorter  time  than  the  usual  number  of 
interrupted  sutures  required  here. 

When  the  edges  of  the  two  cut  surfaces  have  been  adjusted  and  united  by  suture, 
the  external  wound  should  be  treated  in  the  usual  manner. 

It  is  remarked  by  Billroth,  '  when  all  the  sutures  had  been  inserted  in  the  first 
case,  we  were  not  a  little  astonished  at  the  excellent  shape  of  the  new-formed 
stomach,  which  was  almost  normal  in  appearance.  The  greater  and  lesser  curvatures 
were  somewhat  flattened.  In  our  second  case,  therefore,  we  saw  no  i-eason  to  alter 
the  plan  of  attaching  the  duodenum  to  the  lesser  curvature.  In  consequence,  how- 
ever, of  an  immense  dilatation  of  the  stomach  in  this  case,  and  the  greater  extent  of 
the  cancer,  which  rendered  it  necessary  to  modify  the  direction  in  which  the  duodenum 
was  divided,  a  diverticulum  formed,  as  will  be  described  presently.  Profiting  by 
this  experience  the  following  plan  was  adopted  in  the  third  case — the  diiodenum  was 
attached  to  the  greater  curvature  of  the  stomach,  in  order  to  guard  against  the  forma- 
tion of  a  diverticulum,  and  to  provide  for  the  more  ready  passage  of  the  gastric  con- 
tents.' '  Under  all  circiimstances  it  is  desirable  to  divide  the  stomach  obliquely,  in 
order  to  prevent  the  formation  of  a  diverticulum.' 

The  diet  after  the  operation  is  a  point  of  great  importance  in  the  after-treatment. 
All  patients,  the  subjects  of  cancer  of  pylorus,  who  submit  to  the  operation  for  its 
removal  are  invariably  sure  to  be  in  a  greatly  reduced  condition  prior  to  undergoing 
it,  or  may  be  at  death's  door  from  previous  and  long  inability  to  take  sufificient 
nourishment.  Consequently  great  judgment  is  required  in  its  administration.  A 
tablespoonful  of  fresh  milk  every  hour  may  be  given  during  the  first  twenty-four 
houi's,  provided  there  be  no  vomiting,  and  nutrient  enemata,  with  small  doses  of 
laudanum,  should  be  administered  every  four  or  six  hours.  After  the  first  day,  if  all 
goes  well,  the  quantity  of  milk  may  be  increased,  and  subsequently  the  fluid  supple- 
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mented  by  moi-e  solid  food,  should  the  condition  of  the  patient  permit  or  indicate 
such  a  change  of  diet. 

Removal  of  the  pylorus  was  first  performed  by  Pean  of  Paris,  in  1879.^  The 
patient  died  in  five  days.  More  recently  the  attention  of  surgeons  has  been  drawn 
to  the  subject  by  the  operations  performed  by  Professor  Billroth  of  Vienna,  and  a 
few  other  continental  surgeons. 

The  first  case  operated  ou  hj  Billroth  was  a  patient,  set.  43.  '  In  the  umbilical  region 
could  be  felt  a  hard,  easily  moveable  tumour,  painful  on  pressure,  and  about  the  size  of  a 
small  fist.  The  pyloric  end  of  the  stomach,  with  a  portion  of  the  duodenum,  was  removed. 
The  duodenum  was  cut  from  above,  and  the  stomach  was  obliquely  divided.  Four  vessels 
in  the  stomach  reqiured  ligature.  All  the  sutures  were  cut  short,  and  left  in  the  cavity  of 
the  abdomen.  The  operation  lasted  one  hour  and  a  half.  The  part  removed  measured  five 
and  a  half  inches  long  at  the  lower  border,  and  four  inches  along  the  upper  bo2'der.  The  pyloric 
opening  was  so  narrowed  that  a  probe  could  with  difticulty  be  passed  through.  The  tumour 
was  an  alveolar  colloid  cancer,  and  a  similar  morbid  growth  was  found  in  the  lymphatic 
glands.' 

The  progress  of  tlie  case  was  favourable.  With  the  exception  of  a  feeliag  of  weight 
during  the  first  twenty-four  hours,  the  patient  had  no  particular  stibjective  sensations.  The 
abdomen  kept  flaccid,  there  was  no  vomiting,  and  from  the  very  first  flatus  passed  abundantly. 
During  the  first  day  the  patient  had  nothing  but  ice ;  on  the  second  day,  a  co fi'ee- spoonful  of 
acid  milk  every  hour  ;  subsequently  sweetened  milk,  and  then  gradually  coffee,  &c.  On  the 
twentieth  day  after  the  operation  the  patient  was  able  to  eat  a  cutlet. 

'  During  the  first  twelve  days  the  state  of  the  bowels  gave  rise  to  some  anxiety.  Although 
the  patient  ate  comparatively  little,  still  large  quantities  of  fseces  were  passed,  but  so  hard 
were  they  that  the  nurse  had  sometimes  to  scoop  them  out  with  her  fingers.'  '  The  motions 
were  so  white  and  chalk-like,  that  we  feared  that  the  functions  of  the  bile  were  not  properly 
discharged.  As  soon,  however,  as  the  patient  began  to  take  solid  food,  the  stools  (at  the  end 
of  the  second  week)  again  became  of  a  brown  colour,  and  the  faecal  masses  diminished  in  size.' 
Mr.  Clinton  Dent,  the  editor  of  the  English  edition  of  Billroth's  work,  reports  in  a  rute  that 
this  patient  died  about  four  months  after  the  operation.  'The  post-mortem  revealed  can- 
cerous degeneration  of  the  peritonftum,  and  infiltration  of  the  retro-peritoneal  lymphatic 
glands.     The  form  of  the  stomach  was  similar  to  that  of  the  normal  organ. 

The  second  patient,  operated  on  by  Billroth,  was  39  years  of  age.  The  operation  was 
very  similar  in  its  details  to  that  already  described.  It  lasted  two  hours  and  three  quarters. 
The  pylorus  w^as  filled  up  by  a  cancerous  mass,its  opening  just  admitted  the  top  of  the  finger. 
The  growth  was  ulcerated  on  its  surface,  and  proved  to  be  an  epithelial  cancer. 

The  patient  died  on  the  eighth  day  after  the  operation.  The  morning  after  the  operation 
the  patient  vomited  ;  and  again  ou  the  fourth  day  bilious  vomiting  took  plp.ce.  There  was 
no  distension  ;  flatus  passed,  the  wound  was  satisfactory.  Pulse  112  to  120.  'Evidently 
the  gastric  contents  did  not  flow  into  the  duodenum ;  and  evidently  also  there  was  no  com- 
plete stenosis  where  the  "  ring  sutures  "  were  applied,  for  bile  was  present  in  the  vomit. 
Suspecting  that  a  quantity  of  fluid  might  have  collected  in  the  flaccid  sac  of  the  stomach,  we 
drew  oif  the  contents,  and  evacuated  about  200  grammes  (nearly  8  ozs.)  of  yellowish  sour 
fluid.  Attempts  were  made  to  restore  the  functions  by  the  administration  of  good  wme  and 
meat,  but  all  in  vain ;  the  greater  part  was  thrown  up  again  in  a  few  hours.  By  the  next 
day  we  were  restricted  to  giving  nutrient  enemata.  Thinking  that  a  diverticulum  might  have 
been  left  in  the  stomach,  and  that  some  obstruction  must  exist  which  had  not  been  present 
before  the  operation,  for  the  patient  had  never  previously  vomited,  and  had  always  been 
able  to  take  fluid  food,  Professor  Billroth  adopted  the  last  resource  which  the  circumstances 
seemed  to  indicate.  The  wound  was  re-opened,  and  the  occlusion  sutures  cut.  The  index-finger, 
passed  into  the  stomach,  could  only  wdth  difficulty  be  introduced  into  the  duodenum.  The 
anterior  ring  sutures  were  also  divided,  and  the  wall  of  the  duodenum  attached  to  the 
abdominal  walls,  a  drainage-tube  being  passed  into  the  gut  for  the  administration  of  fond. 
The  patient  was  very  pale,  and  collapsed  after  this  operation,  which  lasted  an  hour.  She 
died  on  the  following  day.' 

The  post-mortem  showed  no  general  peritonitis,  but  only  general  ansemia  and  marasmus. 

In  a  third  case,  the  cancer  of  the  pylorus  was  found  to  be  attaclied  to  the  pancreas,  and 
consequently  the  operation  w^as  rendered  more  tedious,  as  '  the  isolation  of  the  pancreas  alone 
occupied  about  an  hour.'  The  entire  operation  lasted  two  hours  and  a  half.  The  patient  was 
much  collapsed  during  the  operation  ;  frequently  retched  during  the  afternoon,  and  died  the 
same  evening. 

The  growth  removed  proved  to  be  medullary  cancer.  The  opening  of  the  pylorus  just 
admitted  the  finger.  Cancerous  glands  w^ere  found  near  the  head  of  the  pancreas,  and  in  the 
lesser  omentum.  In  addition  there  was  old  tuberculosis  of  the  apices  of  the  lungs,  and 
miliary  tubercle  on  and  about  the  pleura. 

The  fourth  case  related  was  operated  on  by  Dr.  Wolfler.     The  patient  was  52  years  of 
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age.     The  tumour  was  about  the  size  of  an  apple,  and  freely  moveable  in  every  direction. 
The  operation  appears  to  have  been  attended  by  no  difficulties. 

'  The  patient  was  perfectly  free  from  reaction  after  the  operation.  She  had  no  fever, 
vomiting,  or  S3'^mptoras  of  peritonitis.'  For  the  first  nine  days  she  was  able  to  partake  of 
meat.  The  operation  was  performed  on  April  8, 1881.  On  June  28,  the  patient  was  reported 
as  '  perfectly  well,  and  as  able  to  take  all  kinds  of  nourishment  without  harm.'  She  was 
kept  under  close  observation,  but  no  trace  of  recurrence  had,  up  to  date,  been  discovered. 
Such  are  the  cases  and  their  results,  as  related  in  the  work  referred  to.  In  the  '  British 
Medical  Journal,'  July  1,  1882,  p.  22,  a  case  is  reported  to  have  been  operated  on  by  Professor 
Caselli,  of  the  University  of  Genoa.  The  opei'ation  appears  to  have  been  performed  in  the 
manner  recommended  by  Billroth.  It  occupied  two  hours  and  a  half.  The  portion  excised 
measured  four  inches  and  a  half  in  length,  by  three  and  three-quarters  in  breadth.  The 
patient  sank  from  shock  a  few  hours  after  removal  to  the  ward.  A  post-mortem  examination 
showed  the  viscera  free  from  cancerous  infiltration.  The  nature  of  the  growth  removed  is  not 
reported. 

Professor  Czerny  of  Heidelberg,  at  the  Medical  Congress  held  in  London  in  1881,  related 
a  case  in  which  he  had  excised  the  pylorus — a  man,  set.  28,  'who  had  suffered  from  symp- 
toms of  disease  of  the  stomach  for  fifteen  weeks,  and  who  for  the  last  ten  weeks  had  been  so 
reduced  by  vomiting,  in  spite  of  the  methodical  use  of  the  stomach-pump  and  careful  feeding, 
which,  however,  gave  him  temporary  relief,  that  his  weight  had  been  reduced  to  ninety-four 
pounds.  Still  he  was  able  to  get  about ;  and  to  this  circumstanoe  alone  I  attribute  the  good 
result  of  the  operation.  The  stomach  was  enormously  distended,  the  great  curvature  of 
which  reached  actually  to  the  pubes,  and  contained  a  tumour  in  the  neighbourhood  of  the 
pylorus,  as  large  as  a  child's  fist,  tender  to  the  touch,  and  changing  its  position  considerably, 
according  to  the  greater  or  lesser  distension  of  the  stomach.'  An  incision  was  made,  four 
inches  long,  in  the  middle  line  ;  the  stomach  was  drawn  out,  and  an  incision  made  into  it ; 
the  entrance  to  the  duodenum  was  found  to  be  completely  obstructed  by  hard,  knobby 
excrescences,  which  seemed  to  confirm  the  diagnosis  of  carcinoma.  The  diseased  mass  was 
removed  in  the  manner  described.  The  operation  lasted  moi*e  than  two  hours.  The  mass 
removed  proved  to  be  cancer  with  small  alveoli,  starting  from  sub-mucous  tissue,  involving 
the  muscular  coat,  but  leaving  the  mucous  membrane  intact. 

The  wound  healed  without  a  sign  of  inflammation.  The  patient  took  soup  on  the  second 
day,  meat  on  the  fifth,  and  got  up  on  the  twentieth.  In  the  next  fourteen  days  he  gained 
eleven  pounds  in  weight,  and  had  returned  to  his  occupation  when  these  particulars  were 
given. 

Professor  Czerny  also  related,  on  this  occasion,  the  particulars  of  a  case  operated  on  by 
Professor  Nicolaysen  of  Christiana.  A  woman,  eet.  37,  suffered  from  pain  in  the  region  of  the 
stomach,  which  at  last  became  so  severe,  and  the  vomiting  so  constant,  that  she  was  completely 
deprived  of  sleep.  The  pylorus  was  exci!^ed  in  the  manner  recommended  by  Billroth.  The 
operation  lasted  two  hours  and  a  half,  although  no  difficulties  presented  themselves,  the 
tumour  being  freely  moveable.     The  patient  died  collapsed,  fifteen  hours  after  the  operation. 

Professor  Czerny  remarked,  in  reference  to  these  two  cases,  that  he  considered 
this  operation  for  the  removal  of  the  pylorus  as  one  of  the  most  recent  advances  in 
intra-pevitoneal  surgery,  but  one  which  sceptics  still  regard  with  a  good  deal  of  sus- 
picion. He  considered  that  excision  of  the  pylorus  ought  not  merely  to  be  confined 
to  cases  of  cancer,  but  that  a  great  future  is  opened  up  l)y  it  for  those  cases  of  simple 
stricture  of  the  pylorus  in  which  an  incurable  dilatation  of  the  stomach  is  found,  an 
argument  already  put  forward  by  Gussenbaiier  and  Winniwarter. 

The  results  of  the  eases  above  alluded  to  have  now  to  be  examined.  We  find  that 
two  may  be  considered  as  complete  recoveries  after  the  operation,  that  the  disease  was 
removed,  and  life  prolonged  for  a  time,  and  that  the  patients  were  alive  and  well  some 
few  months  after.  Czerny  one,  Wolfler  one.  In  one  (Billroth)  the  patient  recovered 
from  the  effects  of  the  operation,  but  died  four  months  after  from  recurrence  of  disease. 
In  one  (Billroth)  the  patient  died  on  the  eighth  day.  In  one  (Nicolaysen),  in 
another  (Caselli),  and  in  a  third  (Billroth)  the  patient  succumbed  from  the  effects  of 
the  operation.     In  one  (Pean)  the  patient  died  on  the  fifth  clay.^ 

These  facts  are  interesting  and  important,  and  perhaps  may  be  considered  suffi- 
ciently encouraging  to  justify,  if  not  to  stimulate,  surgeons  to  undertake  the  removal 
of  the  pylorus  when  the  seat  of  growth  and  stricture.  The  symptoms  to  justify  the 
attempt  should  be  the  free  mobility  of  the  diseased  portion,  and  the  continued  suffer- 
ing and  emaciation  of  the  patient.  It  must  at  all  times  be  doubtful  how  far  the 
disease  may  affect  surrounding  parts ;  this  point  can  only  be  decided  by  an  explora- 

'  Whilst  writing  these  pages,  we  see  a  case  reported  in  the  Brit.  Med.  Journ.,  July  20, 
1882,  by  Mr,  Southam  of  Manchester.     Ti:e  patient  died  of  shock. 
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tory  incision.  If,  then,  the  disease  be  found  limited  to  the  pjlorns,  it  would  be  right 
to  attempt  the  removal  of  the  mass,  in  the  manner  recommended  by  Billroth.  The 
disease  left  to  itself  will  surely  kill,  and  that  with  much  suffering,  and  in  a  short 
time.  The  operation  may  prove  fatal,  but  it  offers  a  chance  of  life  to  one  who  can- 
not long  survive  if  no  operation  be  undertaken,  and  it  would  be  well  that  the  patient 
should  decide  on  the  benefit  of  the  dovibt.  The  emaciated  condition  of  patients  who 
suffer  from  stricture  of  the  pylorus  is,  to  some  extent,  an  advantage  in  the  operation. 
There  will  arise  no  complication  from  superabundant  fat :  the  walls  of  the  abdomen 
will  be  thin ;  the  omentum  will  be  but  a  fine  thin  membrane.  But  emaciation 
must  not  be  permitted  to  run  too  far.  Patients  suffering  from  any  interference 
with  nutrition  i-apidly  fail  in  power,  and  in  such  conditions  especially  the 
words  of  Macbeth  apply  with  trebled  force  as  regards  the  operation — '  if  it  were  done, 
when  'tis  done,  then  'twere  well  it  were  done  quickly.'  Procrastination  is  danger 
when  once  the  disease  is  detected  and  the  operation  considered  applicable ;  whilst  early 
removal  offers  a  better  prospect  of  success,  inasmuch  as  the  patient  may  be  better  able 
to  withstand  the  shock  of  the  operation.  The  operation  itself  has  proved  a  long  one 
in  the  hands  of  the  most  skilful ;  whatever  will  aid  to  shorten  it  will  be  a  gain  to  the 
patient ;  we  therefore  again  urge  the  trial  of  the  continuous  suture,  rather  than  the 
use  of  the  interrupted  one,  as  more  rapidly  applied,  and  as  thoroughly  eflicacious. 

Mr.  Lawson  Tait  ^  has  published  a  case  in  which  he  removed  a  large  impacted 
gall-stone  from  the  dilated  bile-duct.  The  edges  of  the  cyst  were  connected  to  the 
edges  of  the  parietal  wound  by  continuous  suture.  The  patient  did  well.  A  similar 
operation  was  performed  by  Dr.  Mai  ion  Sims  in  Paris,  in  1878,  which  did  not,  how- 
ever, prove  successful.  Mr.  Lawson  Tait  ^  also  mentions  having  applied  the  operation 
of  abdominal  section  in  five  cases  of  hydatids  of  the  liver,  and  in  one  of  large  cystic 
abscess  of  the  same  organ  :  all  these  cases  recovered. 

The  0-peration  of  Tapping  ;    Paracentesis  Ahdominis. 

"When  the  abdomen  becomes  inconveniently  distended  with  fluid,  contained  either 
in  the  peritoneal  sac  or  in  an  ovarian  cyst,  it  is  desirable  to  relieve  the  patient  by 
tapping  the  cavity  in  which  the  fluid  is  lodged. 

'Previous  to  the  operation,  the  patient  may  be  placed  upright  on  the  edge  of  a 
chair,  or  recumbent  on  the  side  of  a  bed.  A  broad  towel,  warmed,  should  be  passed 
round  and  above  the  umbilicus,  and  a  second  one  below ;  the  ends  of  these  towels 
should  be  held  behind  the  patient,  and  tightened  as  the  fluid  escapes  from  the 
abdominal  cavity,  in  order  that  a  certain  amount  of  support  be  afforded  to  the 
viscera  when  the  whole  of  the  fluid  is  abstracted.  Previous  to  the  introduction  of 
the  trocar,  a  catheter  should  be  passed  into  the  bladder  and  the  urine  drawn  off.  A 
small  incision  should  first  be  made  through  the  skin,  about  two  or  three  inches  below 
the  umbilicus,  just  sufficient  to  permit  the  passage  of  the  cutting  surfaces  of  the 
trocar.  This  proceeding  allows  it  to  be  passed  readily  into  the  abdomen,  and  with 
less  pain  than  if  the  trocar  is  thrust  through  the  integument.  The  trocar  should  be 
pushed  nearly  up  to  the  hilt  of  the  cannula,  and  the  stilette  then  withdrawn,  and 
care  taken  that  the  cannula  does  not  slip  out  after  it.  The  fluid  will  now  escape 
freely ;  if  serous  in  character,  and  the  cavity  will  soon  be  emptied. 

If  the  patient  become  faint  during  the  flow  of  the  fluid,  a  finger  may  be  applied 
to  the  oiifice  of  the  cannula  to  arrest  the  escape,  while  some  stimulant  is  administered, 
and  until  faintness  passes  off.  The  common  trocar,  with  short  cannula,  is  the  simplest 
implement  to  use  in  this  operation,  and  as  efficacious  as  any ;  but  of  late  a  tube  of 
india-rubber  has  been  adapted  to  the  cannula,  so  that  the  fluid  may  be  carried  to  a 
basin  at  the  foot  of  the  chair  or  bed  which  supports  the  patient. 

It  sometimes  happens  that,  after  a  certain  quantity  of  fluid  has  escaped,  the  flow 
suddenly  ceases,  while  there  is  still  much  remaining  in  the  cavity ;  this  is  occasioned, 
probably,  by  intestine  or  some  other  substance  coming  in  contact  with  the  inner 

1  Med.-Chir.  Trans.  1880. 
^  Transactions  of  Medical  Congress,  1881,  vol.  ii.  p.  229. 
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extremity  of  the  cannula ;  the  obstruction  may  be  remedied  by  either  moving  the 
position  of  the  cannula,  or  introducing  a  blunt-pointed  but  perforated  tube,  with 
which  each  case  of  trocB,rs  should  be  provided. 

The  large  accumulation  of  fluid  in  the  cavity  of  the  pei-iton£Bum,  or  in  an  ovarian 
cyst,  usually  pushes  the  anteiior  abdominal  wall  so  far  forward  that  a  considerable 
interval  intervenes  between  it  and  the  surface  of  the  intestines ;  so  that  when  the 
trocar  is  introduced,  there  is  little  risk  of  wounding  the  bowels.  This  is,  however, 
an  accident  which  occasionally  happens,  and  therefore  it  behoves  the  surgeon  to  make 
a  very  careful  examination  of  the  surface  of  the  abdomen,  before  proceeding  to 
operate;  if  any  tympanitic  resonance  be  detected  near  the  umbilicus,  or  below  it,  the 
operation  had  better  be  postponed  or  avoided.  Mr.  Gay  exhibited  at  the  Pathological 
Society  a  specimen  of  a  portion  of  the  jejunum,  which  had  been  punctured  in  the 
operation  of  tapping,  in  a  case  of  ascites  ;  but  the  patient  survived  the  accident,  and 
died  three  months  aftei-wards,  apparently  from  the  disease  which  produced  the 
ascites.'  The  wound  caused  by  the  trocar  should  be  dressed  with  lint  and  plaster, 
and  a  bandage  applied  over  it,  round  the  belly.  In  a  few  days  the  parts  have  usually 
healed. 

George  Pollock. 
^   Tatliologicul  Trans,  vol.  ii.  p.  203, 
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PAET   I. 
PATHOLOGY  AND   TREATMENT  OF  HERNIA    IN  GENERAL. 

AN  escape  of  any  visciis  from  the  cavity  in  which  it  is  naturally  placed  is  termed 
a  hei-nia ;  but  the  observations  in  this  essay  are  exclusively  restricted  to  pro- 
trusions of  the  abdominal  viscera.  Iq  common  language  this  disease  is  called  rvipture. 
Our  object  will  therefore  be  to  describe  the  varieties  of  hernia  developed  in  the  dif- 
ferent regions  of  the  abdomen,  their  pathology  and  treatment. 

The  whole  subject  is  divided  into  two  parts. 

The  first  embraces  general  considerations  in  relation  to  the  statistics,  pathology, 
and  treatment  of  the  disease. 

The  second  is  devoted  to  an  examination  of  the  special  regional  vaiieties  of  hernia, 
their  anatomical  characteristics,  aetiology,  diagnosis,  prognosis,  and  the  treatment 
especially  adapted  to  each  kind. 

Sex. — Both  sexes  are  afflicted  with  hernial  protrusions.  After  cai-efuUy  consider- 
ing the  statements  of  writers  in  relation  to  the  numerical  proportion  in  which  the 
two  sexes  are  subject  to  hernia,  we  must  admit  that  we  have  not  the  requisite  data 
to  enable  us  to  arrive  at  any  satisfactory  conclusion.  We  may,  however,  broadly 
state  the  fact  that  hernia  occurs  more  frequently  in  males  than  females.  Out  of  a 
gross  total  of  96,886  applicants  for  trusses  at  the  City  of  London  Truss  Society,  the 
males  were  78,394,  the  females  18,492.  After  a  careful  consideration  of  all  the 
circumstances,  Mr.  Kingdon  estimates  the  proportion  at  two  males  to  one  female,  for 
all  ages  and  including  every  variety  of  hernia. ' 

Frequency  of  hernia  at  different  ages. — The  only  trustwoi-thy  facts  relating  to  the 
various  ages  at  which  hernial  protrusions  are  first  developed  have  been  collected  by 
Mr.  Kingdon.  In  the  reports  of  the  City  of  London  Truss  Society  for  the  years 
1860  and  1861,  he  has  tabulated  9,296  cases  of  inguinal  and  femoral  hernia.  All 
these  patients  passed  under  his  personal  examination,  and  the  respective  age  of  each 
individual  when  the  hernia  developed  itself  was  ascertained  as  accurately  as  possible, 
by  reckoning  back  to  the  age  at  which  it  was  first  noticed.  Observers  have  been 
before  this  occupied  in  attempts  to  ascertain  the  ages  when  protrusions  most  fre- 
quently occur ;  but  they  have  uniformly  noted  the  ages  of  the  persons  at  the  time  of 
their  appearance  before  them.  Accurate  data  were,  under  these  conditions,  never 
obtained  ;  that  is,  if  a  knowledge  of  the  age  at  which  hernia  is  developed  is  to  be 
regarded  as  a  desidei'atum.  Hence  M.  Malgaigne  makes  it  appear  that  there  are 
fewer  cases  of  hernia  before  thirty-five  years  of  age  than  after.  This  is  a  funda- 
mental error,  unless  national  peculiarities  produce  different  i-esults.  The  truth  is, 
taking  all  varieties  of  hernia  in  both  sexes,  that  the  majority  of  cases  are  developed 
before  thirty-five  years  of  age.^     I  believe  in  the  correctness  of  this  fact,  after  having 

^  The  proportion  between  males  and  females  varies  considerably  at  different  periods  of 
life,  on  account  of  causes  connected  with  certain  congenital  malformations,  which  will  be 
spoken  of  in  treating  of  the  special  forms  of  hernia.  Thus,  in  Mr.  Kingdon 's  statistics  for 
1860  and  18G1,  there  were  in  the  first  five  years  of  life,  1,409  males,  and  only  107  females  ; 
while  in  the  five  years  from  25  to  30  years  of  age,  the  proportion  had  changed  to  846  males 
against  207  females. 

^  The  following  statements  show  the  number  of  cases  of  hernia  occurring  at  different 
ages,  when  the  age  of  each  patient  was  recorded  by  M.  Malgaigne,  at  the  time  each  one  came 
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tested  its  accuracy  as  far  as  my  means  allow.  It  is,  I  know,  directly  in  opposition 
to  the  received  dogmas ;  but  as  we  proceed  we  shall  be  able  to  assign  veiy  wood 
reasons  why  hernia  is  so  much  more  common  before  middle  life  than  after  that 
period. 

Frequency  of  hernia  in  relation  to  population. — We  have  no  trustwoi'thy  data  on 
this  subject.  The  general  statements  which  have  been  advanced,  in  some  of  which 
the  proportion  is  put  as  high  as  one  in  eight  of  the  male  inhabitants  of  the  whole 
kingdom,  and  even  one  in  five  of  the  whole  population  of  one  district,  do  not  rest  on 
any  precise  information,  and  appear  exaggerated. 

Frequency  of  hernia  in  relation  to  age. — Mr.  Kingdon's  statistics  (Table  A)  show 
that,  out  of  9,296  applicants  for  trusses,  1,-516  were  under  five  years  of  age.  This 
would  apjjear  at  first  sight  to  show  a  much  greater  prevalence  of  hernia  in  infancy 
than  during  any  other  period  of  life.  But  this  disproportion  vanishes  when  we  take 
into  consideration  the  number  of  infants  out  of  any  given  population.  Thus,  if  we 
take  Mr.  Kingdon's  table  as  giving  an  accurate  idea  of  the  numerical  prevalence  of 
hernia  at  different  ages  in  London,  we  must  compare  the  ratio  between  the  number 

Table  A. — Showing  the  Ages  of  the  patients  when  the  Hernia  was  first  noticed. 


Age 

I860 

1861 

Kinpdon's  Tables — 

Report  of  Truss 

Society,  1861-62. 

Age  at  development 

Inguinal 

Femoral 

Inguinal 

Femoral 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

under  1  year 

1  to    5 
6  „  10 
11  „  15 
16  „  20 
21  „  25 
26  „  30 
31  ,.  35 
36  „  40 
41  „  45 
46  „  50 
51  „  55 
56  „  60 
61  „  65 
66  „  70 
71  „  95 

473 

181 

91 

115 

284 

348 

381 

334 

320 

271 

258 

1G7 

147 

97 

69 

32 

27 

17 

23 

19 

27 

30 

45 

48 

38 

31 

11 

12 

6 

6 

5 

1 

3 

4 

3 

18 

21 

19 

18 

30 

18 

12 

9 

10 

8 

1 

1 

2 
14 
31 
58 
55 
59 
47 
32 
26 
16 
11 

2 

1 

563 
192 
112 
133 
291 
375 
424 
399 
373 
268 
272 
224 
151 
110 
44 
54 

37 

26 

16 

19 

38 

33 

50 

37 

41 

24 

10 

IL 

4 

3 

1 

3 

2 

3 

8 

13 

20 

14 

16 

11 

15 

11 

8 

7 

1 

3 

6 

15 
37 
64 
70 
68 
49 
30 
27 
15 
12 
3 
7 

1,100] 
416  \  1,764 
248  J 

301  ( 
680  i     "^ 

1,053  1  I'^^S 

933  [l'^^^ 
731  \  .  . .7 
646  (^'"'''^ 

'^\  «« 

SI    370 

102 

3,558 

346 

174 

355 

3,985 

353 

132 

393 

9,296 

of  cases  of  hernia  at  any  given  age  and  the  total  number  of  cases  of  hernia,  with 
the  ratio  between  the  number  of  the  population  living  at  that  age  and  the  total 
population.  Proceeding  in  this  manner,  we  shall  find  that,  while  thei-e  is  no  exact 
proportion  maintained,  yet  the  frequency  of  hernia  slightly  advances  towards  the  latter 
end  of  life.  Thus,  taking  the  census  of  1851,  the  total  population  of  London  of  both 
sexes  at  all  ages  was  2,362,236  ;  out  of  these,  293,562  were  under  5  years  of  age  :  a 
i-atio  of  1  to  8-004.  Out  of  the  9,296  which  form  Mr.  Kingdon's  total,  1,516  were 
under  5  years  of  age:  a  ratio  of  1  to  6*  13.  Taking  the  next  decade,  we  find  the 
total  number  of  the  population  between  5  and  10  to  be  243,648,  or  in  a  ratio  of  1  to 

undar  his  observatiou  ;  and  when  the  respective  ages  were  carefully  ascertained  by  Mr.  King- 
don,  to  show  when  the  hernia  was  first  noticed.  Out  of  2,343  cases  recorded  by  M.  Malgaigne 
ifJ  Union  niedicale,  1854,  p.  53),  565,  or  23  6  per  cent.,  were  under  35  years  of  age  ;  1,788, 
or  76'4  per  cent.,  above  that  age.  On  the  contrary,  out  of  9,296  cases  recorded  by  Mr.  King- 
don,  5,659,  or  60-8  per  cent.,  had  commenced  before  35  years  of  age :  and  3,637,  or  392  per 
cent.,  after  that  age. 

As  the  two  tables  exhibit  such  different  results,  1  wrote  to  M.  Malgaigne,  who  kindly 
returned  the  following  polite  reply 

'  Mon  cher  confrere, — La  rej  onse  a  votre  question  : — les  ap^es  marques  a  la  page  63  (de 
L'  Union  med.  vol.  viii.  1854)  sort  ceux  des  malades  au  moment  oii  ils  venaient  a  la  visite 
du  bureau  central.' 
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9'69  to  the  total  population ;  the  number  of  cases  of  hernia,  however,  is  only  248,  or 
in  the  ratio  of  1  to  37'08  to  the  total  number  of  cases  of  hernia.  Again,  it  was 
shown  above  that  the  absolute  number  of  cases  of  hernia  developed  under  35  years 
of  age  was  greater  than  that  of  those  developed  above  that  age,  the  proportion  in 
Mr.  Kingdon's  table  being  61  to  39.  But  in  the  census  table  the  proportion  of 
persons  alive  under  35  to  those  above  that  age  is  still  higher,  viz.  69  to  31.  There- 
fore hernia  is  more  common  relatively  to  the  number  of  the  population  above  the 
age  of  35  than  under  that  age.  It  appears  from  calculation  on  these  data,  that 
41  per  cent,  of  cases  of  hernia  are  developed  under  the  age  of  35,  and  59  per  cent, 
over  it. 

The  relative  proportions  of  the  different  kinds  of  hernia  at  various  ages  and  in 
both  sexes,  together  with  explanations  of  their  occurrence,  based  upon  anatomical  and 
physiological  facts,  will  be  found  in  other  parts  of  this  essay. 

The  influence  of  occupations  on  the  formation  of  hernia. — AH  persons,  in  every 
station  of  life,  are  liable  to  hernia.  By  far  the  majority  of  cases  occur  among  the 
labouring  class,  which,  abounding  as  it  does  in  all  large  towns,  affords  a  favourable 
opportunity  to  ascertain  whether  the  pursuit  of  any  particular  trade  or  occupation 
involves  a  greater  liability  to  hernia  than  another. 

Mr.  Kingdon  has  inquired  into  this  subject  with  his  usual  care,  and  the  results 
of  the  investigation  are  printed  in  the  Report  of  the  City  of  London  Truss  Society.^ 
He  has  produced  a  table  in  order  to  compare  the  twenty-five  largest  classes  of  occu- 
pation, arranged  in  the  order  of  their  magnitude  from  the  census  of  1851,  with  the 
numbers  of  each  class  who  applied  to  the  Society  during  three  successive  years.  This 
'  indicates  that  the  patients  who  seek  relief  on  account  of  hernia  bear  a  direct  pro- 
portion to  the  numerical  magnitude  of  the  classes  to  which  they  respectively  belong, 
and  not  to  the  severity  of  the  toil.' 

The  influence  of  hereditary  conformation  predisjyosing  to  the  development  of 
hernia. — A  disposition  to  hernia  may  be  inherited  ;  that  is,  the  children  of  ruptured 
parents  are  frequently  afflicted  in  like  manner.  Mr.  Kingdon  has  taken  great  pains 
to  ascertain  the  proportion  of  cases  in  which  this  hereditary  influence  exists.  In  the 
i^eports  of  the  City  of  London  Truss  Society  for  1860-61,  he  has  published  the  result 
of  his  inquiries.  Both  sexes  show  an  equal  tendency  to  be  thus  influenced.  The 
proportion,  by  calculation,  seems  to  be  about  34  per  cent.  This  hereditary  predis- 
position, paternal,  maternal,  or  on  both  sides,  is  manifested  in  the  most  marked 
degree  with  infants  under  one  year ;  the  cases  being  about  1 2  per  cent,  of  the  whole 
number  in  the  first  twelve  months  of  life. 

This  fact  points  to  two  very  important  causes  which  give  rise  to  hernial  protru- 
sions at  this  early  age  \  first,  to  the  ai'rested  efforts  of  nature  in  closing  the  ventral 
orifice  of  the  vaginal  process  of  the  paritonasum,  and  the  obliteration  of  that  sheath  ; 
and,  secondly,  to  an  abnormal  elongation  of  the  mesentery.  Those  two  structural 
conditions  belong  to  a  class  of  anomalies  very  likely  to  be  determined  by  hereditary 
influences. 

Congenital  defects  of  the  parietes  of  the  abdomen  have  been  already  mentioned  as 
predisposing  causes  of  hernia,  and  this  subject  will  be  further  dwelt  upon  in  discuss- 
ing its  various  forms.  Wounds,  inflammatory  lesions  of  the  abdominal  walls,  and 
other  predisposing  causes  may  be  mentioned.  It  is  a  question  whether  a  portion  of 
small  intestine  can  reach  the  fundus  of  the  scrotum,  unless  its  mesenteric  ligament  be 
of  preternatural  length.  For  it  is  difficult  to  understand  how  the  upper  portion  of 
the  small  intestine  or  the  caecum  can  descend  so  low  as  they  are  sometimes  seen, 
without  at  the  same  time  their  mesenteric  folds  being  elongated.  But  the  fact  to  be 
accurately  ascertained  is  whether  the  mesentery  is  abnormally  long  antecedent  to 
the  descent  of  the  hernia;  whether,  in  truth,  a  morbid  elongation  of  the  mesenteiy 
be  a  primary  cause  of  hernia  or  not.  Doubtless  this  structure  becomes  lengthened 
and  stretched  as  the  result  of  repeated  or  continued  descents  of  the  intestine ;  but  we 

1  Report,  1861,  p.   11. 
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are  not  cognisant  of  any  facts  to  prove  a  congenital  condition  of  the  kind  above 
alluded  to.  At  first  sight,  this  circumstance  regarding  the  elongation  of  the  mesen- 
tery may  seem  to  have  very  slight  practical  value.  Upon  reflection,  however,  we 
shall  arrive  at  an  opposite  conclusion.  It  has  a  very  important  bearing  on  the 
question  of  the  radical  cure  of  hernia,  as  it  is  termed.  For  if  it  be  proved  that  the 
primary  cause  of  any  viscus  protruding  from  the  abdominal  cavity  can  be  traced  to  a 
morbid  condition  of  its  peritoneal  retaining  ligaments,  the  mere  obliteration  of  the 
hernial  sac  can  avail  but  little  in  producing  the  intended  result  of  affording  per- 
manent immunity  from  the  disease.  That  which  often  happens  when  a  truss  is 
used  to  support  one  kind  of  hernia  would  occur  in  this  case  also — namely,  the 
development  of  another,  perhaps  even  on  the  opposite  side  of  the  body ;  and  thus 
any  operation,  even  if  successful  in  obliterating  the  first  sac,  would  be  of  little  value. 
Persons  in  whom  a  hernial  sac  exists  certainly  state  that  they  are  more  troubled 
with  the  descent  of  a  hernia  if  they  get  out  of  health.  This  circumstance  leads  to  the 
inference,  that  when  the  tissues  generally  are  weakened  and  relaxed  by  indisposition, 
those  which  shoxild  maintain  the  viscus  in  its  proper  situation  participate  in  the 
general  moi-bid  condition,  and  then  permit  the  hernia  to  escape  moi-e  readily. 

It  is  equally  certain,  too,  that  persons  constitutionally  of  a  weak  frame  of  body; 
whose  contractile  and  fibrous  tissues  are  deficient  in  tone  and  power,  become  more 
commonly  subject  to  the  development  of  a  hernial  sac  as  age  advances,  than  those  of 
an  opposite  conformation ;  always,  of  course,  excepting  those  persons  who  have  a 
congenitally  open  vaginal  process  of  the  peritonseum. 

And  further  we  may  state,  as  the  result  of  actual  observation,  that  in  both  males 
and  females  of  middle  age  the  subject  of  hernia,  the  heavy  abdominal  viscera,  the 
solid  glands  for  example,  are  usually  disposed  in  a  much  lower  situation  than  their 
normal  one ;  that,  in  fact,  the  abdominal  viscera  generally  are  not  so  firmly  held  in 
their  proper  places  by  their  peritoneal  ligaments  as  when  no  disposition  to  hernia  is 
shown. 

Between  the  muscular  walls  of  the  abdomen  and  the  contents  of  that  cavity  a 
constant  antagonism  exists.  The  gaseous  and  fluid  distension  of  the  intestinal  tube 
exerts  an  ever -variable  pressure  against  the  abdominal  walls,  whilst  they,  in  their 
turn,  react  upon  the  inflated  viscera ;  thus  between  these  opposing  forces  a  sort  of 
equilibrium  is  maintained.  The  balance  between  them  is,  however,  sometimes 
destroj'ed,  and  the  parietes  are  no  longer  able  to  restrain  the  viscera  within  their 
normal  limits.  Thus  hernia  is  often  associated  with  a  great  increase  in  the  bulk  of 
the  viscera,  from  the  rapid  development  of  fat  in  the  omentum  and  mesentery.  A 
persistent  laxity  of  the  parietal  peritomeum  likewise,  subsequent  to  distension  of  that 
membrane,  occasioned  by  the  gravid  uterus,  is  a  morbid  condition  which  renders  it 
liable  to  pass  readily  out  of  the  abdomen,  under  the  influence  of  any  pressure  from 
within,  through  the  weak  points  of  the  walls,  and  it  must  also  be  reckoned  among 
the  predisposing  causes  of  hernia. 

The  mimediate  cause  of  a  hernia  is  certainly,  in  some  cases,  to  be  traced  to  a 
sudden  and  forcible  diminution  in  the  capacity  of  the  abdominal  cavity,  the  result  of 
compression  or  contraction  of  its  walls ;  in  other  woi'ds,  the  combined  actions  of  the 
abdominal  muscles,  coincident  with  strained  attitudes  and  postures  of  the  body  during 
the  effort  of  violent  muscular  exertion  generally,  give  rise  to  the  sudden  development 
of  a  hernia.  We  cannot,  perhaps,  accept  as  truth  the  statement  of  all  the  ruptured 
men  who  attribute  their  affliction  to  muscular  exertion  ;  but  all  surgeons  who  have 
had  much  hospital  experience  will  be  able  to  call  to  mind  cases  depending  upon  this 
cau.se. 

A  large  propoi'tion  of  the  cases  of  hernia  are  undoubtedly  of  gradual  development. 
In  many  of  these,  however,  violent  muscular  contraction  doubtless  plays  an  active 
part.  How  often  we  observe  hernial  tumours  in  patients  afflicted  with  dysuria  !  Is 
not  hernia  very  liable  to  occur  in  persons  labouring  under  bronchitis  of  one  form  or 
another'?  And,  although  it  must  be  admitted  that  more  or  less  laxity  and  loss  of  re- 
stiaining  power  in  the  tissues  of  these  persons  exist  with  regard  both  to  the  fibrous 
walls  of  the  abdomen  and  the  peritoneal  ligaments  of  the  viscera,  yet  this  effective 
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agent,  muscular  contraction,  exerts  its  powers  with  less  restraint  and  limit,  and  thus 
presses  the  viscera  away  from  their  normal  situation. 

The  hernia  consists  of  a  part  only  of  any  of  the  abdominal  viscera.  Such  of  them 
as  are  permitted,  by  their  peritoneal  attachments,  to  change  their  relative  situation 
within  the  abdominal  cavity  with  the  greatest  freedom,  most  frequently  escape  or 
protrude  through  its  walls.  Thus  portions  of  the  small  intestines  and  omentum  form 
the  contents  of  the  hernial  sac  in  the  majority  of  cases,  although  a  part  of  every 
abdominal  viscus  has  been  occasionally  found  therein. 

Semeiology. — The  signs  which  denote  a  rupture  are  more  or  less  marked  according 
to  its  volume,  its  condition,  the  viscus  composing  it,  and  the  thickness  of  the  tissues 
by  which  it  is  covered.  The  patient  complains  of  '  a  weakness  '  in  the  region  in 
which  a  hernia  commonly  occurs  :  and  this  is  often  the  first  symptom  which  indicates 
a  tendency  to  a  protrusion  in  the  adult.  The  inguinal  region,  especially  in  a  male 
adult  who  makes  a  complaint  of  this  kind,  shows  a  remarkable  fulness  at  the  site  of 
the  internal  abdominal  ring,  and  often  along  the  whole  track  of  the  region  of  the 
abdominal  walls  teimed  the  inguinal  canal,  if  carefully  examined.  From  a  similar 
appearance,  a  tendency  to  hernia  may  be  detected  in  the  weakly  and  delicate  adult 
female  at  the  crural  aperture.  In  both  cases  the  fulness  becomes  much  more  distinct 
if  the  patient  maintains  the  erect  posture  and  forcibly  contracts  the  abdominal  muscles. 

Next,  a  small  swelling  or  '  lump  '  is  felt  at  the  external  abdominal  ring,  which  is 
not  permanent,  but  disappears  under  slight  px^essure  or  on  assuming  the  recumbent 
posture.  It  reappears  when  the  pressure  is  removed  or  on  standing  erect,  and  it 
becomes  more  prominent  when  the  abdominal  muscles  are  put  into  strong  action  by 
coughing  or  some  voluntary  effort. 

In  infants  and  children  the  tumour  produced  by  a  hernia  is  often  of  considerable 
size  when  noticed  for  the  first  time  ;  but  it  soon  diminishes  if  the  swelling  be  pressed, 
or  the  recumbent  posture  imposed.  In  youthful  adults  also  a  hernia  is  often  developed 
suddenly,  generally  in  the  inguinal  region  or  scrotum.  This,  happening  under  the 
influence  of  violent  muscular  exertion  or  forcible  compression  of  the  abdominal  walls, 
is  visually  attended  with  more  or  less  pain.^ 

The  structure  of  the  viscus  which  forms  the  hernia  also  modifies  its  signs  and 
indications  :  thus,  if  the  protrusion  be  solid,  as  when  omentum  escapes  (epiplocele), 
the  hernial  swelling  will  be  hard,  resisting,  and  lobulated ;  if  the  protrusion  be 
hollow,  as  in  hernia  of  intestine  (enterocele).  the  swelling  will  V)e  yielding,  soft, 
elastic ;  and  if  the  contents  be  gaseous  and  fluid,  it  will  yield  a  dull  sound  on  gentle 
percussion,  or  a  peculiar  gurgling  is  heard  at  the  time  the  rupture  is  handled. 

Some  swellings  formed  in  those  regions  where  hernial  protrusions  commonly 
occur  closely  resemble  that  disease ;  but  as  they  are  liable  to  simulate  some  special 
kind  of  hernia,  their  differential  diagnosis  is  given  in  other  parts  of  this  essay. 

Prognosis.- — By  ordinary  care  and  precaution,  a  person  the  subject  of  hernia  is  not 
in  great  danger  of  those  accidents  affecting  it  which  imperil  life.  On  the  contrary, 
however,  by  neglecting  to  employ  a  bandage  to  prevent  the  escape  of  the  hernia,  or 
by  making  use  of  an  instrument  which  fails  to  etifect  the  purpose  intended — namelv, 
the  complete  retention  of  the  hernia  within  the  abdomen — the  life  of  the  individual 
is  pex'petually  in  jeopardy  from  the  liability  to  inflammation  or  strangulation  of  the 
protruded  viscus. 

In  proportion,  then,  as  the  palliative  measures  directed  by  the  surgeon  are  care- 
fully employed  by  the  patient,  the  prognosis  in  any  case  of  reducible  hernia  may  be 
regarded  as  favourable  or  the  reverse. 

If  the  hernia  be  a  small  reducible  entei-ocele,  a  truss  may  be  used,  which  will 
prevent  its  descent  for  months,  or  even  years.  If  the  case  be  one  of  irreducible  epi- 
plocele, complicated  with  the  occasional  descent  of  small  intestine,  the  prognosis  must 

^  In  a  manuscript  lent  to  me  by  Mr.  Kino-don,  he  shows  that,  out  of  796  adult  males, 
only  48  pretended  to  assig-n  any  cause  for  the  protrusion  ;  but  I  find  that  the  majority  of  the 
men  iu  whom  the  inguinal  hernia  was  suddenly  developed  were  youthful  adults. 
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be  regarded  as  relatively  unfavourable,  in  consequence  of  the  great  difficulty  in 
preventing  the  entrance  of  the  bowel  at  the  oiifice  of  the  sac,  where  it  may  become 
strangulated  without  any  premonitory  symptoms. 

Nomenclature  of  her  nice. — The  varieties  of  abdominal  herniae  are  named  from  the 
pei'iod  of  life  at  which  the  hei'nial  sac  is  formed  ;  the  region  in  which  the  protrusion 
takes  place  or  exists  ;  as  well  as  from  the  viscus  which  composes  the  tumour. 

When  named  fi'om  the  viscus  forming  the  protrusion,  a  hernia  is  styled  intestinal 
when  any  portion  of  the  alimentary  canal  escapes.     This  is  also  termed  an  enterocele. 

If  a  portion  of  omentum  protrude,  the  expression  omental  hernia,  or  epiplocele, 
signifies  its  nature. 

A  combination  of  these  two  is  called  an  entero-epiplocele. 

The  terms  gasti-ocele,  cystocele,  have  been  applied  to  protrusions  of  the  stomach 
or  bladder  from  the  abdomen. 

The  classification  of  hernia  according  to  the  regions  in  which  it  occurs  is  given  in 
the  second  pait  of  this  essay. 

The  essential  farts  of  a  hernial  tumour. — When  an  anatomist  dissects  a  tumour 
caused  by  the  pi-otrusion  or  escape  of  any  viscus  from  the  cavity  or  region  in  which 
it  is  naturally  contained,  his  observations  should  be  especially  directed  to  three  prin- 
cipal objects.     These  are  : 

1.  The  tissues  outside  the  sac,  or  the  ordinary  structures  of  the  region  in  which 
the  hernia  is  developed  ; 

2.  The  sac  ;  containing 

3.  The  hernia  itself,  or  the  protruded  viscera. 

Under  these  three  sections  we  shall  describe  the  essential  elements  of  a  hernial 
tumour  :  first,  in  the  condition  in  which  they  commonly  exist,  when  the  only  source 
of  trouble  depends  upon  the  mere  tendency  to  the  protrusion  of  the  hernia ;  and, 
secondly,  under  those  moi'bid  conditions  which  aflfect  certain  parts  of  the  sac ;  the 
contents  of  the  sac,  the  real  hernia;  and  the  tissues  outside  the  sac.  Upon  the  judi- 
cious surgical  treatment  of  these  morbid  conditions  the  salvation  of  life  depends. 

The  incithig  causes  of  hernia. — Protrusions  of  the  abdominal  viscera  result  from — ■ 

1 .  Wounds  or  lacerations  of  the  abdominal  walls ; 

2.  The  weakening  or  destruction  of  the  same  parts  by  inflammatory  processes ; 

3.  The  existence  at  birth,  a,nd  persistence  afterwards,  of  a  canal  which  is  a  pro- 
longation of  the  peritonaeum. ;  and, 

4.  The  gradual  expulsion  of  the  parietal  peritoneal  membrane  at  weak  parts  of 
the  abdominal  walls,  forming  a  pouch  or  recej)tacle  for  portions  of  the  viscera. 

1.  In  this  essay  I  am  not  required  to  describe  those  of  the  first  class;  such  cases 
are  mentioned  under  the  head  of  Injuries  of  the  Abdomen. 

Hernia,  however,  occasionally  occurs  in  the  inguinal  region,  as  the  result  of  the 
application  of  direct  violence  \xi  its  vicinity,  without  any  wound  of  the  integuments. 

2.  TJie  weakening  or  destruction  of  the  abdominal  jKirietes  from  the  eff'ects  of 
inflammation  and  its  resvilts  give  rise  to  the  secondary  occurrence  of  hernia.  Thus, 
after  the  healing  of  abscesses  in  those  parts,  it  is  not  very  uncommon  to  see  a  hernial 
tumour  developed  at  the  site  of  the  primary  disease.  It  is  important,  therefore,  as  a 
prophylactic  measure,  to  support  the  abdominal  region  by  means  of  a  suitable  bandage 
during  the  healing  of  such  abscesses,  and  for  some  time  after  cicatrisation. 

3.  Congenital  patency  of  the  vaginal  jyrocess  of  the  j^eritonoium. — We  must  now 
consider  that  congenital  condition  of  the  peritonseum  which  allows  a  portion  of  the 
abdominal  viscera  to  escape  from  its  natural  cavity  and  occupy  an  abnormal  position 
in  its  immediate  vicinity. 

Towaixls  the  close  of  the  last  century,  and  at  the  commencement  of  this  one,  ana- 
tomists were  very  much  interested  in  observing  the  changes  in  the  situation  of  the 
testicles  during  the  period  of  fijetal  iife.  Accurate  observation  established  the  fact, 
that  the  development  of  the  testicles  commenced  in  the  lumbar  regions  of  the  fcstus 
in  utero,  and  that  when  those  oi'gans  had  reached  a  certain  stage  of  perfection,  they 
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migrated  from  their  primary  locality,  and,  pvirsuing  a  coui-se  towards  the  pelvis,  they 
at  last  reached  the  scrotum,  the  final  point  of  their  destination.  In  this  progress, 
termed  the  '  descent  of  the  testicles,'  and  whilst  they  are  within  the  abdomen,  they 
are  placed  behind  the  peritonseum,  and  partially  invested  by  it.  A  prolongation  from 
this  serous  membrane  accompanies  them  into  the  scrotum,  and  receives  the  name  of 
the  vaginal  process  of  the  peritonaeum. 

Thus  wrote  Wrisberg  in  the  year  1800  :  '  Testis  semel  in  scrotum  delapsus  pluribus 
cingitur  velamentis.  Tria  esse  membranarum  genera,  quae  id  prsestant.  Tunica  vagi- 
nalis communis  pro  teste,  epididymide  et  funiculo  spermatico  simul ;  Tvmica  vagi- 
nalis propria  vasorum  spermaticorum  ;  et  Tunica  vaginalis  similiter  testi  et  epididy- 
midi  propria  ;  cuilibet  in  arte  anatomica  tironi  nunc  cognitum  est.'  ^ 

A  direct  and  uninterrupted  communication  exists  between  the  cavity  of  the  peri- 
tonteum  and  the  interior  of  this  sheath ;  so  perfect,  indeed,  that  the  more  movable 
abdominal  viscera  can  pass,  withovit  impediment,  from  the  one  into  the  other.  The 
line  of  demarcation  between  these  cavities  corresponds  to,  or  is  in  relation  with,  that 
arrangement  of  the  internal  abdominal  fascia  termed  the  inguinal  ring  :  and,  adherent 
to  the  posterior  sui-face  of  the  vaginal  process,  near  its  inferior  termination,  is  placed 
the  testicle. 

In  early  foetal  life,  and,  in  many  instances,  for  a  month  or  even  a  longer  period 
after  birth,  this  tubular  process  of  the  peritonaeum  extends  into  the  scrotum.  It  lies 
in  front  of  the  spermatic  cord  and  testicle  ;  extends  from  the  internal  inguinal  ring 
to  the  lowest  end  of  that  gland  ;  and  forms  a  membranous,  cylindrical  canal  until  it 
reaches  the  testis,  when  it  expands  into  an  elliptical  cul-de-sac.  Before  birth,  or  soon 
after,  this  vaginal  process  of  the  peritonaeum  is  divided  into  two  portions — a  superior 
and  inferior.  The  sheath  contracts  near  the  head  of  the  epididymis,  its  surfaces 
adhere  firmly  at  that  spot,  and  thus  two  cavities  are  formed.  The  inferior  one  is 
termed  the  tunica  vaginalis  propi'ia  testis  ;  for  it  is  in  immediate  relation  with  a  large 
portion  of  the  surface  of  the  testicle.  The  superior  canal,  termed  the  tunica  vaginalis 
propria  funiculi,  lies  in  front  of  the  spermatic  cord. 

When  these  parts  are  in  a  normal  condition,  the  inferior  cavity  or  vaginal  covering 
peculiar  to  the  testis  remains  throughout  life  as  a  closed  serous  sac,  and  contains 
a  little  serum.  Under  similar  conditions  the  superior  canal  or  vaginal  covering 
peculiar  to  the  spermatic  cord  is  entirely  obliterated.  Its  superior  abdominal  or 
ventral  orifice  is  permanently  closed ;  and  although  a  trace  of  the  existence  of  this 
canal  is  sometimes  observable  in  adult  life,  it  is  merely  a  delicate  fibrous  cord,  the 
riiinae  processus  vaginalis  peritonei.  Occasionally,  althoiigh  very  rarely,  a  fine 
membranous  canal  remains  throughout  a  long  life  sufiiciently  large  to  admit  an 
ordinary- sized  probe.  In  the  account  of  the  post-mortem  examination  of  Sii'  Astley 
Cooper,  it  is  stated  that '  a  minute  serous  canal,  not  more  than  a  line  in  breadth  when 
opened,  was  traced,  extending  from '  a  depression  at  the  right  internal  abdominal 
ring  '  along  the  spermatic  cord,  into  the  cavity  of  the  tunica  vaginalis.'  ^ 

Sir  Astley  Cooper  himself  writes:  'I  dissected  a  boy,  six  years  of  age,  in  whom 
the  opening  of  the  tunica  vaginalis  (vaginal  process  of  the  peritonaeum)  was  still  so 
large  that  I  could  pass  a  female  catheter  through  it  down  to  the  testis.'  And 
further  on,  in  the  same  chapter,  he  relates  a  case  of  '  sudden  descent  of  a  hernia 
into  a  congenital  vaginal  process  of  the  peritonaeum,  of  the  nature  above  described, 
in  the  person  of  a  young  man  whilst  in  the  act  of  lifting  a  sugar-cask.'  ^  Several 
instances  of  a  similar  kind  have  come  under  the  observation  of  the  author  of  this 
essay. 

Of  the  changes  which  fake  jjlace  in  the  vaginal  process  of  the  jyeritoncBum. — - 
Several  distinguished  anatomists  have  traced  the  changes  which  occur  in  this  serous 
sheath  to  render  its  obliteration  perfect.     Without  producing  a  literal  translation  of 

^  II.  A.  Wrishergii,  Coinmentaticnium  Med.  8fc.  Soc.  Reg.  Sclent.  Goettingeiui  ohlatarwn 
et  editarum,  vol.  1.  p.  179,  §  5. 

-   Guy's  Hosp.  Reports,  1841,  p.  232. 

^   The  Anat,  and  Surg.  Treatment  of  Ahdom.  Hernia,  2nd  edit.  chap.  xvii. 
Vol.  II.  3C 
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the  writings  of  Seiler,  I  believe  it  will  be  interesting  as  well  as  useful  to  the  reader 
to  quote  the  substance  of  his  observations.' 

When  the  testis  has  reached  the  bottom  of  the  scrotum,  the  inguinal  canal,  along 
which  the  cord  passes,  is  still  very  short,  scarcely  one  and  a  half  to  two  lines  long. 
In  the  fourth  and  fifth  month  the  internal  inguinal  ring  lies  almost  directly  behind 
the  external.  The  inguinal  canal  is  developed  in  the  later  months,  and  soon  after 
birth  it  is  always  longer.  The  spermatic  cord  now  consists  of  the  blood-vessels,  vas 
deferens,  nerves,  and  the  vaginal  canal,  at  the  termination  of  which  lies  the  testis 
and  the  larger  part  of  the  epididj^mis. 

After  the  testicle  has  reached  the  fundus  of  the  scrotum,  the  obliteration  of  the 
vaginal  canal  proceeds  from  the  inguinal  rings  downwards  to  the  superior  border  of 
the  testis,  so  that  only  the  proper  vaginal  membrane  of  the  testis  remains,  as  a 
rudiment  of  the  vaginal  canal — the  tunica  vaginalis  propria  testis.  The  time  at 
which  the  closure  of  its  ventral  orifice  takes  place  and  the  obliteration  of  the  canal  is 
completed  cannot  be  well  defined.  It  is  usually  closed,  at  least  on  one  side,  and 
generally  at  the  upper  part,  from  the  internal  inguinal  ring  to  the  centre  or  middle 
of  the  spermatic  cord,  even  before  the  whole  vaginal  canal  has  contracted,  especially 
that  portion  which  is  embraced  by  the  internal  inguinal  ring.  The  first  stage  of  the 
obliteration  of  this  canal  commences  with  this  process. 

In  the  second  stage,  the  walls  of  the  vaginal  sheath  unite  together  entirely,  as  far 
as  the  siiperior  end  of  the  testis  ;  or  it  first  closes  in  the  neighbourhood  of  the  testis, 
so  that  the  centre  part  still  remains  open. 

The  third  stage  is  accomplished  when  the  canal  is  partially  or  entirely  closed. 
This  portion  of  serous  membrane  is  converted  into  a  flat  band,  which  afterwards 
becomes  connective  tissue,  but  which  is  rather  closer  and  finer  than  the  rest  of  the 
same  tissue  of  the  spermatic  cord. 

In  the  fourth  stage,  this  stripe  of  connective  tissue  always  becomes  thinner,  and 
at  last  entirely  disappears ;  or  there  remains  behind  only  a  slight  trace  of  it  below, 
above,  or  in  the  centre. 

State  of  the  vaginal  process  of  the  peritonceum  at  birth.- — In  the  majority  of  new- 
born infants  some  portion  of  the  vaginal  canal  still  remains.  In  21  Seiler  found  4 
in  Avhich  it  was  open  on  both  sides;  5  in  which  it  was  open  on  the  right  side ;  4  on 
the  left ;  and  of  these  13,  5  in  which  the  abdominal  aperture  continued  open  on 
either  one  side  or  the  other.  In  5  of  the  21  infants  the  canal  was  closed  above  and 
below,  but  in  the  centre  open ;  in  3  the  inferior  part  was  closed,  but  in  the  upper 
part,  from  the  internal  abdominal  ring,  a  portion  remained  wide  open.  Likewise,  in 
other  examinations,  he  found  the  inferior  part  unclosed  towards  the  middle  of  the 
spermatic  cord,  or  even  as  far  as  the  internal  abdominal  ring  ;  more  rarely  the  centre 
was  open,  and  still  more  rarely  the  upper  part  only. 

Camper  found,  in  -53  new-born  infants,  23  in  which  the  canal  was  not  closed  on 
both  sides  ;   1 1  in  which  it  was  open  on  the  right  side  ;  6  on  the  left. 

Schreger  found  the  following  relations  :  in  13  new-born  infants,  the  canal  was 
open  on  both  sides  in  8 ;  in  6  in  its  centre  part  between  the  abdominal  orifice  and 
the  testis;  in  2  in  its  whole  length,  in  which  also  the  abdominal  orifice  of  the 
right  side  still  remained  open.  In  the  remaining  5  it  was  open  between  the 
abdominal  fold  and  the  testis,  but  only  on  the  right  side. 

Paletta  states  that,  as  a  rule,  the  complete  closure  of  the  vaginal  canal  takes  place 
from  the  twentieth  to  the  thirtieth  day  after  birth. 

I  have  myself  dissected  numerous  foetuses  of  full  age,  and  have  been  surprised  to 
find  in  what  a  large  majority  of  them  this  canal  continued  patulous  either  on  one  side 
or  both  sides. 

With  a  knowledge  of  these  anatomical  facts,  we  can  readily  understand  how  it 
happens   that   a  canal  or   receptacle   exists  at   birth  into  which  a  portion  of  the 

^  Anton  Scarpa's  Keue  Abhandlungen  ii.  d.  Schenkel-  h.  Mittelfleischh'uche,  ^-c,  hearbeitet 
mit  einer  Anleitung  zu  der  Zergliederu7ig  d,  Lei^tengegend,  ^-c.  Kupfertafeln  vou  B.  ^^'. 
Seiler,  vol.  ii.  p.  374,  &c.     Leipzig,  1822. 
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intestines  may  enter.  When  this  takes  place,  the  hernia  of  infancy  exists.  It  is  a 
circumstance  of  very  common  occurrence  to  see  an  infant  soon  after  birth  with  an 
enlargement  of  the  scrotum,  which  varies  in  size,  and  sometimes  disappears  altogether. 
It  attains  its  largest  dimensions  when  the  infant  exerts  its  abdominal  muscles ;  it. 
slowly  decreases  and  is  lost  sight  of  during  repose,  the  recumbent  posture,  or  in  sleep. 
This  tumour  of  the  scrotum  is  due  to  a  hernia  of  small  intestine  which  escapes  from 
the  abdominal  cavity  into  the  prolongation  from  the  great  serous  peritoneal 
membrane,  known  by  the  name  of  the  vaginal  process  of  the  peritonaeum.  This 
serous  sheath,  which,  from  its  structure,  allows  of  considerable  distension,  is  thus 
converted  into  a  hernial  sac.  The  attention  of  pathologists  was  first  drawn  to  this 
fact  by  Haller  in  1749.  His  observations  were  confirmed,  and  the  nature  of  the 
disease  was  still  further  elucidated,  by  John  Hunter  and  Percival  Pott,  Haller 
employed  the  term  hernia  congenita  to  express  that  variety  in  which  the  intestine 
and  the  testis  touch  each  other,  or  are  contained  in  the  same  sac ;  and  by  this  name 
the  disease  has  been  distinguished  since  the  date  of  his  publication.  It  is,  however, 
a  most  inappropriate  term,  inasmuch  as  the  hernia  does  not  exist  either  during  intra- 
uterine life  or  at  birth.  A  congenital  imperfection,  it  is  true,  allows  the  descent  of  a 
hernia  soon  after  birth  ;  and  therefore  M.  Malgaigne  calls  it  the  '  hernia  of  infancy.' 
But  even  this  term  is  not  sufficiently  definite.  I  prefer  the  designation,  hernia  into 
the  vaginal  process  of  the  peritonaeum. 

4.  Of  the  slow  and  gradital  development  of  the  hernial  sac. — The  peritoneal  mem- 
brane is  capable  of  very  great  but  gradual  extension.  This  capacity  is  illustrated  by 
cases  of  serovis  dropsies  and  of  ovarian  growths.  In  the  same  manner  as  the  whole 
membrane  yields  to  the  general  pressure  of  accumulating  fluid,  so  it  dilates  under  the 
influence  of  local  pressure  into  a  diverticulum,  or  sac,  until  it  is  sufficiently  capacious 
to  contain  a  very  large  part  of  the  alimentary  canal.  This  condition  we  see  in 
those  cases  of  enormous  double  scrotal  hernia,  which  reach  sometimes  even  below  the 
knees. 

Every  hernial  sac  is  composed  of  a  body,  or  central  part,  above  which  is  the 
neck,  and  below  the  fundus.  The  mouth,  orifice,  abdominal  or  ventral  aperture  {le 
collet  of  the  French),  is  the  point  of  immediate  communication  with  the  cavity  of  the 
peritonseum.  To  the  tissues  forming  the  margins  or  boundaries  of  this  opening  par- 
ticular attention  must  be  directed.  These  constitute,  by  their  rigidity  and  unyield- 
ing texture,  the  principal  impediment  to  the  reduction  of  the  hernia,  in  most  cases  ; 
and  it  is,  therefore,  this  part  of  the  sac  which  requires  to  be  cut  in  order  to  replace 
the  pi-otruded  viscus  within  the  abdominal  cavity,  when  the  reduction  cannot  be 
efiected  without  opening  the  peritoneal  sac. 

The  develo2)ment  of  the  hernial  sac. — The  evolution  of  the  slowly-formed  hernial 
sac  has  been  very  completely  traced  and  described  by  Drs.  Jules  Cloquet  ^  and 
Demeaux.2  I  shall  here  quote  as  briefly  as  possible  the  chief  facts  related  by  the 
last-named  pathologist. 

When  the  peritonseum,  depressed  by  the  pressure  of  the  abdominal  viscera,  tra- 
verses the  walls  of  the  abdomen,  it  presents,  at  first,  the  shape  of  a  digital  depression  ; 
then,  of  a  funnel ;  and  next,  that  of  a  finger  of  a  glove.  These  forms  are,  however, 
somewhat  dependent  upon  the  region  in  which  the  hernia  is  developed.  During 
this  period  the  entrance  to  the  hernial  sac  is  larger  than  the  fundus,  and  in  these  con- 
ditions a  strangulation  of  the  herniated  viscus  cannot  take  place.  But  when  the 
fundus  of  the  sac  has  reached  those  tissues  which  ofier  less  resistance,  it  dilates, 
becomes  rounded,  and  assumes  a  spherical  shape ;  in  this  condition  the  entrance 
is  more  contracted  than  the  fundus,  and  under  these  conditions  strangulation  may 
occur. 

There   are  three  periods  or  states   in  which  the  oiifice  and  neck  of  the   sac 

'  Recherches  anatomiques  sur  les  Hernies  de  V Abdomen,  4to,  Paris,  1817  ;  and  Recherches 
sur  les  Causes  et  V Anatomic  des  Hei-nies  abdominales,  4to,  Paris,  1819. 
^  Recherches  sur  VEvolution  du  Sac  herniaire,  &c.  8vo,  Paris,  1842. 
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sbould  be  examined:   1st,  of  their  formation-  2nd,  of  their  organisation;  and  3rd,  of 
their  contraction. 

The  first  period  of  formation.  It  is  important  to  describe  the  mode  of  formation 
of  the  mouth  of  the  sac,  since,  from  certain  facts,  conclusions  which  are  ussful  in 
practice  may  be  deduced.  In  the  formation  of  the  hernial  sac  it  is  demonstrable  that 
the  displacement  of  the  peritonEeiim  is  a  condition  of  more  import  than  the  stretching 
of  the  membrane. 

When  the  hernial  sac  is  complete,  the  portion  of  peritoniBum  employed  to  form  it 
may  be  represented  by  a  plain  membrane  about  three  inches  in  diameter  and  ten  in 
circumference ;  whilst  the  centre  of  this  surface  is  placed  at  the  fundus  of  the  sac  at 
the  most  dilated  part,  the  periphery,  folded  and  puckered  like  the  mouth  of  a  closed 
purse,  would  be  placed  on  a  level  with  the  opening  at  the  narrowest  part ;  that  is 
to  say,  at  the  orifice  of  the  sac,  supported  by  the  ring  or  the  canal  which  the  hernia 
has  traversed.  This  puckering  has  been  described  by  all  authors,  and  in  the  plates 
of  Jules  Cloquet  and  Langenbeck  the  fact  is  delineated.  It  is  also  attested  by  pre- 
parations in  almost  all  pathological  museums.  During  this  first  period,  the  orifice 
and  neck  of  the  sac  exist  only  in  a  condition  to  be  preserved  by  a  fibrous  or  muscular 
ring,  which  prevents  the  dilatation  of  the  peritonaeum ;  if  this  is  returned  into  the 
abdomen  by  any  mechanical  means,  the  puckering  disappears,  and  the  orifice  of  the 
sac  is  effaced.  If  the  fibrous  ring  is  cut,  or  widely  dilated,  the  same  phenomenon 
takes  place.  The  solution  of  the  problem  of  strangulation  of  the  intestine  by  the 
muscular  or  fibrous  rings  r<r,sts  upon  the  study  of  this  stage  of  the  disease ;  for,  at  a 
more  advanced  stage,  the  orifice  of  the  sac  itself  acquires  an  organisation  which  suf- 
ficiently explains  all  the  phenomena  of  which  it  is  the  focus. 

The  second  period,  that  of  organisation.  We  may  now  examine  the  series  of 
phenomena  which  take  place  in  the  neck  and  orifice  of  a  perfectly-formed  hernial  sac. 
In  the  first  period,  the  puckering  only  exists  in  such  a  condition  as  to  be  preserved 
by  a  ring,  but,  at  a  more  advanced  period,  the  difiierent  peritoneal  folds  form  adhesions 
together,  in  consequence  of  the  prolonged  contact  of  their  serous  surfaces,  and  then 
the  mouth  or  orifice  of  the  sac  exists  independently  of  other  structures ;  it  becomes  a 
new  organ,  annexed  to  the  peritonaeum,  and  has  no  longer  need  of  being  supported 
by  the  ring  in  order  to  exist.  From  this  moment  the  orifice  has  an  evolution  peculiar 
to  itself ;  it  becomes  the  seat  of  very  remarkable  phenomena,  which  may  be  observed 
at  ditfei-ent  periods,  and  which  may  now  be  explained. 

The  serous  surface  is  not  alone  the  seat  of  morbid  action  relating  to  the  organisa- 
tion of  the  orifice.  In  the  sub-serous  connective  tissue  changes  of  no  less  interest 
take  place.  The  adipose  tissue  in  this  part  diminishes,  and  even  disappears,  although 
the  person  be  very  fat.  The  connective  and  adipose  tissues  seem  to  be  transformed 
into  a  new  covering,  which  encloses  a  large  quantity  of  blood-vessels.  This  rich 
vascularisation  is  often  seen  through  the  transparent  peritonaeum  of  the  periphery  of 
the  herniai-y  opening,  converging  from  all  parts  towards  the  orifice,  and  afterwards 
radiating  on  the  superior  part  of  the  sac,  where  it  is  insensibly  lost  by  blending  with 
the  connective  tissue. 

M.  Demeaux  considers  that  the  organisation  of  this  annular  induration  begins  in 
the  sub- peritoneal  connective  tissue,  and  that  at  a  certain  time  the  peritonaeum  itself 
undergoes  a  change ;  it  becomes  vascular,  and  the  two  structures  united  together 
adhere  closely.  This  induration  of  the  internal  surface  of  the  orifice  of  old  hernial 
sacs  is  due  to  an  annular  thickening  of  the  peritonaeum,  nearly  limited  to  the 
boundaries  of  the  mouth  of  the  sac,  which  is  thus  reduced  to  ranch  less  dimensions 
than  any  other  part  of  it.  Preparations  demonstrating  these  conditions,  with  the 
exception  of  the  vascularity,  are  preserved  in  the  Museums  of  the  Royal  College  of 
Surgeons  and  of  the  different  hospitals  of  London. 

A  layer  of  fibres,  which  interlace  in  every  direction  and  resemble  the  tissue  of  the 
dartos,  is  said  to  exist  around  the  orifice  of  the  sac.  If  these  be  contractile  fibres, 
they  must  exert  considei-able  influence  to  prevent  the  reduction  of  hernia,  and  may 
be  considered  as  one  impediment  to  that  result.     Are  they  not,  probably,  an  excess 
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of  development  of  the  contractile  fibres  of  the  connective  tissue  ?  M.  Desprez  con- 
siders them  to  be  an  exaggeration  of  the  normal  state.  This  dartos-like  layer, 
having  contractile  properties,  may  also  play  its  part  in  producing  strangulation  of 
some  varieties  of  hernia. 

The  third  i^eriod  is  one  of  contraction.  Most  writers  on  hernia  have  remarked 
the  constant  tendency  which  the  orifice  of  the  sac  has  to  contract,  and  even  to  become 
obliterated,  as  soon  as  the  herniated  organs  cease  to  act  upon  it. 

This  process  is  demonstrated  in  the  cases  of  adhesion  of  the  embouchure  of  the 
sac  in  infants;  closure  of  its  orifice  in  adults  ;  and  obliteration  of  the  sac  by  persist- 
ence of  omentum  in  its  cavity.  This  termination,  the  most  desirable  of  all,  does  not 
constantly  occur.  A  gradual  contraction  may  take  place  without  the  obliteration 
being  complete  :  it  is  this  disposition  especially  which  gives  rise  to  such  formidable 
accidents. 

At  this  period,  if  the  orifice  be  examined  anatomically,  it  is  easy  to  prove  that  it 
has  been  the  seat  of  a  new  transformation.  In  proportion  as  the  tissues  around  the 
orifice  becomes  thicker  and  contract,  their  vascularity  diminishes ;  and  this  layer, 
originally  resembling  the  dartos,  shows  the  firmness  and  resistance  of  fibrous  tissue. 
In  the  second  period,  the  orifice,  susceptible  perhaps  of  contracting  spasmodically, 
may  also  permit  of  slight  dilatation.  In  the  third,  all  dilatation  becomes  impossible; 
either  the  margins  of  the  orifice  resist  the  pressure  of  the  viscera,  or  the  viscus  which 
passes  through  the  orifice  becomes  strangulated. 

The  tissues  composing  this  annular  contraction  of  the  mouth  of  the  sac  often 
become  nearly  as  hard  as  cartilage ;  and  this  change  especially  occurs  in  old  cases, 
when  the  hernia  has  not  been  allowed  to  descend  for  a  long  time  ;  for  then  the 
boundaries  of  the  orifice  are  placed  in  the  most  favourable  position  for  the  process  of 
contraction  and  induration  to  take  place.  But  when  the  hernia  is  not  reduced,  the 
constant  pressure  of  the  viscera  dilates  the  mouth  of  the  sac  as  well  as  the  fibrous 
rings. 

Of  the  two  kinds  of  hernial  sac. — The  'hernial  sac'  is  always  a  prolongation  of 
the  parietal  peritonaeum  from  the  abdominal  cavity  into  the  neighbouring  structures. 
Its  development  and  formation,  however,  depend  upon  very  opposite  causes.  Two 
kinds  recjuire  to  be  described  ;  the  intrinsic  and  essential  distinction  between  them 
depending  upon  their  mode  of  development. 

1.  That  kind  which,  being  congenital,  is  merely  a  serous  canal  or  sheath,  the 
vaginal  process  of  the  peritonaeum,  until  a  hernia  takes  place  and  escapes  into  it, 
when  it  becomes  converted  into  a  hernial  sac.     The  physiological   designation  for  it 

would  be   THE    CONGENITAL   HERNIAL    SAC. 

2.  That  kind  which  is  the  result  of  a  slow  and  gradual  process  of  relaxation,  and 
is  produced  by  a  stretching,  yielding,  or  elongation  of  the  parietal  peritonaeum,  before 
and  under  the  pressure  of  the  viscus  itself,  which  constitutes  the  hernia.  For  the 
sake  of  brevity,  this  kind  may  be  termed  the  acquired  hernial  sac. 

The  first  kind,  or  congenital  serous  canal,  which  may  become  converted  into  the 
congenital  hernial  sac,  sometimes  exists  throughout  life  simply  as  a  diverticulum  of 
the  peritonaeum,  and  without  a  hernia  entering  it ;  but  the  second  kind,  the  acquired 
hernial  sac,  cannot  exist  unless  a  viscus,  almost  entirely  invested  by  peritonseum, 
pushes  the  parietal  layer  of  that  membrane  before  it. 

In  other  words,  the  first  kind  of  sac  is  peculiar  to  a  person  born  with  any  portion 
of  the  vaginal  process  of  the  peritonseum  open,  and  who  then  possesses  a  receptacle 
for  the  ready  iiTuption  of  a  hernia ;  and  if  the  ventral  orifice  and  cavity  of  this 
sheath  should  not  become  obliterated  soon  after  birth,  a  ruptui-e  may  occur  at  any 
subsequent  period  of  life ;  but  the  second  kind,  being  an  acquii-ed  formation,  some 
length  of  time  is  necessary  for  its  production,  and  it  cannot  exist  at  all  without  the 
continued  and  efiective  influence  of  the  hernia  itself. 

Pott,  writing  of  the  two  varieties  of  oblique  inguinal  hernia,  the  congenital  and 
ordinary,  expresses  his  belief  '  that  common  ruptures,  or  those  in  a  common  sac,  are 
generally  gradually  formed, — that  is,  they  are  first  inguinal,  and  by  degrees  become 
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scrotal ;  but  the  congenital  are  seldom,  if  ever,  remembered  by  the  patient  to  have 
been  in  the  groin  only.'' 

The  paramount  importance  of  a  due  appreciation  of  the  physiological  differences 
between  the  one  kind  of  hernial  sac  and  the  other  will  be  demonstrated  in  many 
points  of  view,  but  especially  with  regard  to  the  sui'gical  treatment  of  hernia. 

The  treatment  of  reducible  hernia. — The  surgical  treatment  of  all  kinds  of  re- 
ducible abdominal  hernia  is  divisible  into  two  categories  : 

1.  The  employment  of  palliative  or  prophylactic  measures. 

2.  The  adoption  of  some  proceeding  designed  to  effect  a  permanent  cure. 

1.  Palliative  measures. — To  this  class  belong  all  contrivances  which  prevent  the 
descent  of  the  hernia.  These  are  the  recumbent  posture,  bandages  and  trusses  of 
various  descriptions.  If  we  only  judge  from  the  class  of  cases  observed  in  the 
hospitals,  and  selected  from  among  the  labouring  population,  we  should  form  a  very 
inadequate  estimate  of  the  advantage  which  accrues  to  sufferers  with  hernia  by  the 
employment  of  well-adjusted  trusses.  We  know  of  adult  persons  in  comfortable 
circumstances  who,  having  no  need  for  toil,  have  taken  precautionary  measures  to 
prevent  the  recurrence  of  the  rupture,  and  have  consequently  been  free  from  every- 
thing of  the  kind  for  several  years  after.  Some  have  even  been  enabled  to  dispense 
with  the  use  of  the  truss  entirely,  after  wearing  it  some  months.  It  is,  however,  a 
condition  of  the  utmost  practical  importance  that  the  case  be  treated  immediately 
that  the  disposition  to  the  formation  of  rupture  is  detected.  When  the  hernia  enters 
the  vaginal  process  of  the  peritonseum,  and  that  sheath  is  converted  into  the  hernial 
sac,  we  may  effect  a  ciire  by  attempting  to  call  forth  the  processes  adopted  by  nature 
to  close  its  orifice  and  obliterate  that  canal ;  or,  in  other  words,  to  procure  adhesions 
of  the  serous  surfaces  of  this  peritoneal  diverticulum. 

On  the  other  hand,  in  the  slowly-forming  hernial  sac,  the  object  in  making  use  of 
a  truss  should  be,  in  the  first  instance,  to  prevent  the  development  of  the  peritoneal 
sac.  This  may  be  accomplished  by  applying  support  to  those  weak  parts  of  the 
abdominal  walls  through  which  the  parietal  peritonaeum  is  forced.  When,  however, 
the  sac  is  once  developed — and  this  is  commonly  the  period  at  which  a  surgeon  is 
consulted — measures  should  be  immediately  adopted  to  assist  in  arresting  its  dilata- 
tion by  preventing  the  descent  of  the  rupture. 

The  expediency  of  judiciously  pursuing  the  mechanical  treatment  of  every  variety 
of  hernia  cannot  be  too  strongly  urged  upon  the  laity  by  the  profession.  In  both 
sexes  it  should  be  carefully  conducted  the  moment  that  the  slightest  protrusion  shows 
itself.  Whether  the  hernia  occur  in  infancy,  youth,  at  middle  age,  or  at  later  periods 
of  life,  if  properly  watched  and  judiciously  supported,  it  usually  gives  but  little 
trouble ;  in  many  cases  it  is  even  cured.  But,  on  the  conti-ary,  if  it  be  neglected, 
increase  in  bulk,  and,  sooner  or  later,  diseased  states  of  the  rupture,  often  leading  to 
the  death  of  the  individual,  will  almost  infallibly  occur. 

The  only  exception  to  be  made  to  this  rule  applies  to  those  rare  cases  of  hernia 
into  the  vaginal  process  of  the  peritonseum  in  which  the  abnormal  situation  of  the 
testis  interposes  a  practical  difiiculty  to  wearing  a  truss,  the  necessary  pressure  of 
which  occasions  intolerable  pain  by  compressing  that  organ  simultaneously.  But 
even  such  cases  should  not  be  abandoned  as  hopeless  of  cure,  without  a  reasonable 
attempt  being  first  made  to  afford  relief. 

The  pi^actice  of  leaving  cases  of  rupture  in  the  hands  of  mere  tradesmen  cannot 
be  too  strongly  censured.  Among  the  poor,  we  constantly  observe  the  lamentable 
effects  of  this  proceeding.  Ill-shaped  trusses  are  applied ;  the  springs  being  too 
feeble,  allow  the  hernia  to  descend  behind  the  pad,  where  it  becomes  compressed  ;  or 
they  are  too  strong,  and  their  pressure  induces  absorption  of  the  abdominal  parietes, 
on  which  the  pad  presses.  Frequently  a  truss  suitable  for  supporting  a  femoral 
hernia  is  applied  to  one  of  the  inguinal  kind,  and  vice  versd.     That  which  is  worth 

1   The  Chirurgical  Works  of  P.  Pott,  edit.  3808,  vol.  ii.  p.  120. 
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doing  at  all  is  always  worth  doing  well.  This  injunction  receives  strong  confirma- 
tory testimony  in  the  treatment  of  ruptures  by  mechanical  means. 

Characteristics  of  trusses. — The  requisite  and  essential  qualities  of  a  truss  are 
lightness,  firmness,  elasticity,  so  that  it  shall  retain  the  required  form  or  shape, 
suitable  adaptation  to  the  configuration  of  the  wearer,  and  sufiicient  strength  of  spring 
to  prevent  the  escape  of  the  rupture  from  the  abdomen. 

The  instrument  consists  of  a  pad  or  cushion  attached  to  a  metallic  spring,  with 
straps,  so  arranged  that  its  movement  during  the  varied  postures  of  the  body  may  be 
i-estrained. 

Through  the  kindness  of  Mr.  J.  A.  Kingdon,  Surgeon  to  the  City  of  London 
Truss  Society,  we  are  enabled  to  give  the  results  of  his  extensive  experience  in  the 
employment  of  trusses. 

He  considers  that  the  circular  spring  truss  is  the  most  suitable  form,  in  the 
majority  of  cases.  Bandages  which  are  not  elastic  do  not  afibrd  suflBcient  support  to 
the  hernia  in  every  posture  of  the  body.  They  are  necessarily  unsafe  on  this  account, 
as  they  become  lax  in  the  stooping  posture  of  the  wearer — the  position  of  all  others 
in  which  the  hernia  most  easily  descends,  because  of  the  relaxation  of  the  pillars  of 
the  external  ring.  The  curve  of  the  spring  and  the  relative  position  of  the  pad  with 
it  should  be  appropriate  to  the  configui-ation  of  the  wearer.  A  single  piece  of  metal 
should  form  the  spring  and  foundation  of  the  pad.  As  far  as  practicable,  the  spring 
of  the  truss  should  pass  around  the  bony  rim  of  the  pelvis,  fitting  closely  to  the 
figure,  and  should  lie  out  of  the  region  of  the  glutsei  muscles.  For,  unless  it  be  so 
placed,  their  alternate  action  in  progression  produces  a  coi-responding  movement  of 
the  pad.  If  these  mviscles  be  largely  developed,  extending  upwards  to  the  very  edge 
of  the  pelvis,  the  curve  of  the  spring  should  be  wide  at  the  shoulder,  so  that  its 
bearing  or  resting  part  may  be  on  the  base  of  the  sacrum. 

For  a  single  pad  truss  the  free  end  of  the  metal  spring  should  be  beaten  out  flat 
and  thin,  and  so  shaped  as  to  cling  around  the  opposite  hip — an  arrangement  which 
materially  aids  in  steadying  the  truss. 

The  form  of  the  spring  may  be  designated  as  after  the  French  model  or  the 
German.  The  former  resembles  the  coil  of  a  watch-spring,  and  is  very  elastic  and 
clinging;  the  latter  almost  exactly  fits  the  outline  of  the  body  in  its  state  of  repose. 
It  is  almost  inelastic,  and  very  hard.  The  French  is  always  pressing  inwards,  even 
when  the  wearer  is  at  rest.  The  German  scarcely  presses  at  all  when  the  abdomen 
is  soft,  but  resists  with  power  when  any  expulsive  force  makes  the  abdomen  swell. 
In  practice,  the  best  shape  for  the  spring  is  one  which  forms  a  medium  between  these 
two  extremes. 

The  pad  or  cushion  should  be  of  moderate  dimensions.  For  the  adult,  it  should 
not  exceed  two  and  a  half  inches  in  length,  and  two  inches  at  the  widest  part.  Its 
superior  edge  should  follow  the  upper  line  of  the  spring,  which  falls  a  little  from  the 
shoulder  or  bend,  where  it  lies  in  contact  with  the  hip.  The  inner  surface  should  be 
directed  slightly  upwards,  but  this  inclination  must  depend  upon  the  prominence,  or 
otherwise,  of  the  abdomen,  as  well  as,  in  some  measure,  on  the  anatomical  relations 
of  the  pelvis  to  the  spine.  The  proper  shape  for  the  cushion  or  pad,  and  the 
materials  of  which  it  should  be  constructed,  may  be  varied  to  accommodate  particular 
cases,  or  to  accord  with  the  views  of  different  inventors.  Generally,  the  wearer 
discovers,  after  a  little  experience,  which  kind  of  pad  is  most  free  from  annoyance. 
That  pad,  however,  is  the  best  which  maintains  perfect  and  unintermitting  retention 
of  the  hernia.  Every  pad  should  have  attached  to  it  two  studs — one  near  its  junction 
with  the  spring,  and  another  at  its  lowest  point.  To  the  upper  one  the  transverse 
strap  passing  from  the  free  end  of  the  spring  is  attached.  The  lower  stud  is  used 
with  the  thigh-strap,  which  should  be  always  worn.  It  is  loosely  fastened  on  to  the 
spring  of  the  truss  near  its  shoulder,  and  should  fall  along  the  hollow  beneath  the 
buttock.  In  the  erect  posture  of  the  wearer  this  strap  should  be  moderately  tight. 
It  prevents  the  pad  from  shifting  from  its  proper  position,  and  should  never  be 
discarded. 

These  appear  to  be  the  general  principles  by  which  a  surgeon  is  to  be  guided  in 
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the  selection  of  a  truss.     Particular  modifications  suitable  for  special  kinds  of  hernia 
will  be  noticed  in  other  places. 

Of  the  so-called  radical  cure  of  a  hernia. — It  would  be  idle  to  encroach  upon  the 
limits  of  this  essay  by  describing  in  detail  every  method  employed  to  efiect  a  cure  of 
hernia,  from  the  most  remote  periods.  A  mere  notice  of  them  will  suffice.  They 
were — castration  ;  cauterisation  of  the  orifice  and  neck  of  the  sac ;  ligature  applied 
around  the  neck  of  the  sac  ;  incision  of  the  sac,  and  subsequent  healing  of  the  wound 
by  granulation  ;  excision,  suture,  and  scarification  of  the  sac ;  detaching  the  sac  from 
its  connections  and  returning  it  into  the  abdomen;  immediate  and  forcible 
compression  of  the  sac  by  a  bandage  or  truss  ;  cold  douche ;  stimulating  injections, 
especially  tincture  of  iodine.  Such  proceedings  have  been  long  abandoned,  in 
consequence  of  the  fatal  results  which  frequently  attended  their  employment. 

We  must,  however,  add  the  treatment  recently  adopted — namely,  invagination  of 
the  hernial  sac.  Every  modification  of  this  operation  is  usually  designated  by  the 
name  of  the  inventor  :  thus  there  is  the  method  of  Gerdy,  of  Wutzer,  of  Rothmund, 
and  others.' 

The  principle  of  this  operation  is  expressed  by  the  words  *  invagination  of  the 
hernial  sac'  That  is  to  say,  the  fundus  of  the  sac  is  pushed  up  into  its  mouth,  and 
retained  there  until  adhesions  have  formed  between  it  and  the  entire  circumference 
of  the  orifice.  By  this  means  it  is  hoped  that  obliteration  of  the  ventral  orifice  of  the 
sac  and  of  its  cavity  may  become  permanently  established.  It  is  an  indisputable 
fact,  that  cases  of  i-educible  inguinal  hernia  have  been  permanently  cured  by  the 
performance  of  an  operation  on  the  plan  of  Wutzer.  We  have  not,  however,  the 
data  by  which  to  establish  the  proportion  of  cures  to  failures  ;  but  that  a  considerable 
number  of  the  cases  operated  upon  did  fail,  is  certain. 

Mr.  Kingdon  has  very  kindly  given  me  the  notes  of  sixteen  cases  in  which  an 
operation  for  the  radical  cure  of  the  rupture  has  been  performed,  eitiier  by  London, 
provincial,  or  colonial  surgeons.  The  patients  applied  to  him  for  relief  at  the  City 
of  London  Truss  Society.  In  most  of  these  persons,  at  the  time  they  ceased  to  be 
under  the  observation  of  the  operator,  the  rupture  was  '  cured  ; '  for  reports  of  some 
of  the  cases  appear  in  the  medical  pei'iodicals  of  the  day.  In  some  of  these  patients 
the  rupture  was  larger  than  before  the  operation,  and  greater  difficulty  was  experienced 
in  retaining  it  within  the  abdomen.  In  others,  a  protrusion  existed  on  both  sides, 
the  second  having  become  developed  after  the  operation. 

Thi'ough  the  intervention  of  Dr.  Hermann  Weber,  Physician  to  the  German 
Hospital,  I  have  received  a  valuable  communication  fi^om  Dr.  Otto  Weber,  of  Bonn, 
who  was  formerly  clinical  assistant  to  Professor  Wutzer.  The  number  of  persons 
upon  whom  the  Professor  operated  amounts  to  about  fourteen.  Between  1852  and 
1856  the  operation  was  performed  but  once  in  the  '  Klinik,'  during  which  time  Dr. 
Otto  Weber  was  clinical  assistant  to  Wutzer.  The  patient  was  a  teacher,  forty  years 
old.  He  quitted  the  hospital  '  cured,'  but  the  hernia  returned  in  spite  of  his  having 
worn  a  truss. 

Wutzer  is  still  of  opinion — 1.  That  when  the  operation  is  properly  performed 
after  his  method,  it  is  not  attended  with  danger.  2.  That  he  has  succeeded  in  fixing 
the  plug  of  skin  with  invagination  of  the  hernial  sac  by  inducing  adhesions  between 
its  internal  surface  and  the  interior  of  its  neck.  3.  That  in  consequence  of  this, 
if  the  patient  continues  to  wear  a  truss  (for  life),  a  return  of  the  hernia  may  be 
avoided. 

However,  Dr.  0.  Weber  writes  that  he  has  never  seen  any  of  the  so-called  'cured 
cases '  radically  cured,  but  that — First,  the  plug  of  skin  is,  by  degrees,  entirely  drawn 
out  again ;  secondly,  that  the  true  herniary  apertures,  the  external  and  internal 
rings,  are  not  closed  by  the  operation  ;  and,  thirdly,  that  an  imperfect  cure  may  be 
effected  by  means  of  a  partial  closure,  by  adhesion  of  the  internal  walls  of  the  neck  of 
the  hernial  sac,  and  thickening  of  the  surrounding  connective  tissue. 

^  The  most  complete  account,  especially  of  the  German  cases,  is  to  be  found  in  Giinther. 
Lehre  von  den  hlutigen  Operationen,  Lieferung  50. 
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The  cases  which  Dr.  0.  Webei-  had  an  opportunity  of  examining  some  time  after 
the  operation,  showed  a  slight  protriision  of  the  intestine  into  the  inguinal  canal ; 
and  there  would  have  been  a  perfect  return  of  the  hernia  if  trusses  had  not  been 
worn.  It  appears  that,  at  first,  the  invaginated  skin  becomes  adherent  to  the 
inguinal  canal,  but  without  the  participation  of  the  hernial  sac ;  that  the  latter 
probably  becomes  merely  compressed  by  the  invaginated  skin  passing  by  its  side.  In 
the  most  favourable  cases  the  inner  walls  of  the  hernial  sac  may  adhere  together,  but 
so  loosely  that  they  soon  become  separated  by  pressure. 

The  results  of  the  examination  of  the  bodies  of  persons  after  death,  upon  whom 
the  operation  had  been  performed,  are  very  important.  Streubel  has  published  some. 
Dr.  O.  Weber  examined  the  body  of  a  man  who  died  of  pneumonia  in  1856,  and 
upon  whom  Wutzer  operated  in  1840.  The  hernia  had  returned  after  the  operation. 
There  was  not  a  trace  of  the  invaginated  skin  in  the  inguinal  canal,  and  the  perito- 
nseum  did  not  show  any  signs  of  previous  inflammation.  The  hernia  and  its  sac 
did  not  differ  from  the  ordinary  cases  of  the  same  kind. 

Dr.  0.  Weber  thinks  that  Wutzer's  method  might  be  perhaps  modified  in  such  a 
manner  as  to  become  effective.  But,  first,  he  considers  it  is  necessary  to  show  upon 
the  dead  body  that  the  fundus  of  the  hernial  sac  can  be  actually  invaginated  into  its 
orifice,  and  not  merely  pushed  up  a  certain  distance  before  the  integuments. 

But,  instead  of  describing  in  detail  the  operation  of  Wutzer  and  its  modifications,^ 
let  us  inquire,  what  is  the  object  the  surgeon  has  in  contemplation  when  proposing 
to  perform  an  operation  for  the  radical  cure  of  a  hernia  1  In  order  to  be  effectual 
and  permanent,  it  must,  of  course,  produce  the  obliteration  of  the  hernial  sac ;  the 
closure  of  its  ventral  orifice ;  the  strengthening  of  those  weak  parts  in  the  walls  of 
the  abdomen  through  which  the  I'upture  protrudes ;  and  to  these  conditions  must 
be  also  added,  an  improved  tone  of  the  peritoneal  ligaments  of  the  viscera,  by  which 
the  power  they  exert  in  retaining  the  viscera  in  their  normal  situation  is  restored. 
Unless  the  operation  perfectly  and  completely  accomplishes  these  ends,  failure  must 
most  certainly  ensue  sooner  or  later. 

Another  intention  which  the  successful  issue  of  the  operation  is  expected  to  fulfil, 
is  to  enable  the  sufferer  to  dispense  with  the  use  of  a  truss,  and  thus  to  be  free  from 
an  intolerable  incumbrance.  To  recommend  a  dangerous  operation,  therefore,  which 
may  prove  only  so  far  successful  as  to  impede  the  descent  of  a  hernia,  but  yet  leaves 
the  patient  under  the  necessity  of  continuing  to  wear  a  truss  to  prevent  a  recurrence 
of  the  rupture,  is  surely  scarcely  justifiable.  It  is  contended  by  the  advocates  for 
the  operation  that  the  dangers  to  Avhich  the  patient  is  subjected  haA^e  been  too 
prominently  set  forth.  This  may  be  true.  Eew  persons  have,  indeed,  died  from 
peritonitis,  or  other  causes,  in  proportion  to  the  numbers  upon  whom  the  operation 
has  been  performed.  But  they  all  were  subjected  to  that  risk,  and  because  they 
happily  escaped  the  fatal  complication,  that  is  no  ground  for  the  inference  that  others 
would  do  so  also.  The  facts  only  show  that  the  operation  may  be  done  without 
exciting  peritonitis  in  every  case. 

The  surgeon,  in  the  attempt  to  carry  out  his  object,  proposes  to  produce  an  effect 
in  imitation  of  the  processes  of  nature  during  the  early  periods  of  life  ;  for  there  are 
facts  to  demonstrate  that  the  cavity  of  the  vaginal  process  of  the  peritonaeum,  which 
is,  in  so  many  cases,  an  apt  receptacle  for  any  protruded  viscus,  may  become 
obliterated  even  after  a  hernia  has  passed  into  it  in  early  infancy.  But  where  is  the 
evidence  to  prove  that  an  acquired  hernial  sac  becomes  thus  obliterated  by  similar 
natui-al  efforts  1  The  only  instances,  perhaps,  are  those  in  which  the  orifice  of  the 
sac  is  plugged  by  adherent  omentum  ;  and  such  cases  are  very  rare. 

We  therefore  believe  that  we  shall  not  err  in  enunciating  the  principle  that  the 
cases  of  inguinal  hernia  selected  for  the  performance  of  all  operations  for  the  radical 
cure  should  be  those  in  which  the  protruded  viscus  has  descended  into  a  patent 
vaginal  process  of  the  peritonaeum,  and  that  all  other  kinds  should  be  rejected  as 

'  Operations  intended  to  effect  the  radical  cure  will  be  described  with  the  treatment  of 
the  special  kinds  of  hernia. 


762  HERNIA. 

unsuitable  ;  and  that  the  more  efficiently  the  proposed  methods  accomplish  the  ends 
effected  by  the  processes  of  nature,  the  more  worthy  of  confidence  they  become. 
Thus,  allowing  nature  to  guide  our  procedui"e,  we  must  make  it  a  rule  to  select 
those  cases  in  which  her  efforts  have  failed ;  and,  by  acting  as  her  handmaid,  we  may 
reasonably  hope  to  arrive  at  a  successful  result. 

We  may  conclude  these  observations  with  the  following  quotation  from  the 
work  of  Mr.  Lawrence  :  '  The  subject  of  an  incarcerated  rupture  submits  to  an 
operation  in  order  to  save  his  life.  But  he  whose  hernia  is  reducible,  endangers  his 
life  to  get  rid  of  an  inconvenience ;  and  the  operation  affords  no  greater  prospect  of 
entire  recovery  than  he  had  without  it.  For  after  he  has  undergone  an  operation, 
at  the  hazard  of  life,  the  complaint  may  return ;  and  the  only  protection  against 
relapse  is  to  wear  a  truss.'  ^ 

The  morbid  conditions  of  the  hernia,  and  imjjediments  to  its  reduction. — A  hernia 
is  said  to  be  reducible  when  the  protruded  viscera  can  be  returned  into  the  abdominal 
cavity ;  it  is  irreducible  when  they  cannot. 

The  impediments  to  the  reduction  of  a  hernia  may  be  classed  in  three  groups  : 
those  produced  by  the  tissues  outside  the  sac  ■  those  occasioned  by  the  sac  itself ;  and 
those  which  exist  within  the  sac. 

There  are  also  primaxy  or  immediate  causes  which  render  a  hernia  irreducible,  as 
well  as  secondary.  Among  the  first  we  may  include  all  those  impediments  to 
reduction  which  depend  upon  organic  conditions,  and  relate  directly  to  the  hernial 
sac ;  as,  the  muscular  contraction  which  influences  the  size  of  the  abdominal  rings 
and  the  tension  of  the  tissues  around  the  orifice  of  the  sac ;  the  condition  of  the 
orifice  of  the  sac  itself;  and  the  development  within  the  sac  of  adhesions  or  omental 
sacs. 

The  secondaiy  are  those  which  are  partly  exclusive  of  the  hernial  tumour,  and 
occur,  as  it  were,  accidentally,  and  are  merely  due  to  individual  peculiarities ;  as,  for 
example,  the  development  of  a  thick  layer  of  fat  around  the  hernial  tumour ;  its 
great  mobility  ;  its  diminutiveness ;  tension  of  the  sac  from  accumulation  of  the  fluid 
or  gaseous  contents  of  the  bowel ;  adherent  omentum  lying  in  front  of  the  intestine ; 
and  some  other  conditions. 

The  morbid  conditions  of  the  hernia  which  give  rise  to  more  or  less  serious 
diffi.culties  may  be  classed  vinder  one  of  the  following  states  :  1.  Permanent  irreduci- 
bility.  2.  Distension  or  inflation  by  fluid,  gaseovis,  or  solid  contents,  termed  obstruc- 
tion.    3.  Inflammation.     4.  Strangulation. 

1.  A  hernia  becomes  permanently  irreducible,  after  many  years'  existence,  on 
account  of  its  size.  In  most  cases  this  condition  is  only  attributable  to  neglect  of 
the  use  of  a  truss.  The  largest  double  rupture  I  have  seen  was  in  a  bricklayer, 
fifty-five  years  old,  whose  bodily  health,  strength,  and  conformation  were  in  other 
respects  very  good.  The  left  hernial  tumour  was  the  larger,  although  it  had  only 
existed  about  three  years,  whilst  the  right  had  been  there  twelve.  The  lowest 
border  of  the  tumour  very  nearly  reached  to  a  level  with  the  patellse.  Its  circum- 
ference in  the  largest  part  measured  thirty  inches. 

Adhesions,  also,  when  formed  between  the  contents  of  the  sac,  or  between  the 
sac  and  its  contents,  prevent  the  reduction  of  the  protrusion. 

2.  Distension ;  choking ;  obstruction ;  rendering  the  hernia  irreducible.  This 
particular  state  or  condition  of  a  hernia  is  attributed  to  the  accumulation  of  the 
solid,  fluid,  or  gaseous  contents  of  the  alimentary  canal  within  that  portion  of  the 
bowel  which  constitutes  the  protrusion.  From  this  cause  the  passage  of  the 
stercoraceous  contents  of  the  canal  are  arrested ;  the  alimentary  canal  or  tube 
becomes  choked  up  with  its  own  secretions  and  the  egesta  of  the  stomach,  giving 
rise  to  local  troubles  and  constitutional  disturbance. 

The  doctrine  of  obstruction  is  of  great  antiquity,  and  for  a  long  period  that  morbid 
condition  of  a  hernia  we  now  term  '  strangulation  '  was  believed  to  originate  in  this 

^   Treatise  on  Ruptures,  chap.  vi. 
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cause  alone.  '  During  nineteen  centuries,'  writes  M.  Broca,  '  the  existence  of  an 
accumulation  of  faecal  matter  in  the  hernia  had  been  admitted,  or  rather  supposed  ; 
but  when  it  was  looked  for,  the  accumulation  was  not  to  be  found.  Thus  theory  fell 
to  the  ground  on  the  first  observation.' 

The  local  symptoms  of  an  obstructed  hernia  are — pain,  a  flatulent  state  of  the 
tumour,  increase  of  size  in  comparison  with  its  usual  dimensions,  moi'e  or  less  tension, 
and  the  absence  of  those  more  severe  local  conditions  which  characterise  a  strangu- 
lated bowel.  By  careful  manipulation,  the  gaseous  and  fluid  contents  of  an  entero- 
cele  may  be  expressed  into  the  contiguous  part  of  the  canal,  and  even  solid  faecal 
matter  may  be  felt.  During  this  proceeding  the  gurgling  produced  by  the  flatus  and 
fluid  is  heard,  and  the  movement  of  these  is  sometimes  felt  as  they  escape  through 
that  portion  of  the  bowel  lying  within  the  orifice  of  the  sac. 

At  first,  the  constitutional  symptoms  indicate  functional  disturbance  of  the 
alimentary  canal,  rather  than  any  mor- 


FiG.  159. — Hernia  at  the  Femoral  Ring  of  a 
part  onlj'  of  the  Walls  of  the  Bowel. 


bid  state  of  the  tissues  of  the  herniated 
viscus.  There  are  indications  merely  of 
a  blocking-up  of  the  tube,  and  nothing 
more.  Thus,  slight  pyrexia  and  nausea, 
succeeded  by  vomiting,  are  the  most 
marked  features,  which  continue  even 
although  the  large  intestine  below  that 
portion  in  the  sac  has  been  emptied  of 
its  contents  after  the  commencement  of 
the  attack.  Unless  the  vomiting  be  very 
prolonged,  and  great  depression  result 
therefrom,  as  occasionally  happens  in 
very  delicate  or  old  persons,  the  surgeon 
will  not  fail  to  remark  the  absence  of 
the  urgent  symptoms  characteristic  of 
strangulated  bowel. 

In  most  cases  of  obstruction  the 
impediment  is  removed  by  those  means 
which  excite  the  natural  peristaltic  move- 
ments of  the  alimentary  tube.  The  local 
application  of  warmth  and  moisture  to 
allay  pain ;  repose ;  the  administration 
of  aperient  enemata,  or  even  in  some 
cases,  when  vomiting  has  not  occurred, 
of  purgatives,  by  the  mouth,  are  benefi- 
cial. Abstaining,  in  the  first  instance, 
from  manipulation  of  the  tumour,  is  a 
point  of  great  importance.  Should  the 
impediment  to  the  passage  of  the  indu- 
rated fsecal  matter  depend  upon  the  con- 
traction of  the  orifice  of  the  sac,  the  enlargement  of  this  part  becomes  necessary, 
either  by  cutting  its  tissues  or  those  around  it.  The  operation  must  then  be 
performed  in  the  usual  manner,  and  in  relation  to  the  special  case. 

3.  Inflammation  of  a  hernia. — A  hernia  in  this  state  shows  all  the  local  signs, 
and  excites  the  constitutional  symptoms,  of  inflammation.  The  combinations  of 
those  indications  which  characterise  the  condition  called  strangulation  do  not,  however, 
exist. 

Inflammation  is  usually  the  result  of  external  violence,  and  may  be  produced  by 
the  pressure  of  badly-fitting  trusses.  A  morbid  state  of  the  whole  alimentary  canal, 
of  an  inflammatory  type,  may  extend  to  the  hernia,  and  in  that  way  give  rise  to  local 
trouble. 

Irreducible  epiploceles  are  more  liable  to  be  inflamed  than  other  kinds  of  hernia  ; 
and  a  patient  the  subject  of  reducible  epiplocele  may  have  the  hernia  inflamed, 


The  pafient,  56  years  old,  had  been  ill  nine  days,  "whert 
the  exploration  of  a  small  swelling  in  the  site  of  the 
left  femoral  ring  was  made.  She  was  then  dying,  but 
survived  the  operation  fortj'-five  hours.  After  death 
peritonitis  was  found,  and  the  intestines  in  the  pelvis 
were  united  together.  *  The  ctecal  end  of  the  bowel, 
the  tube  contracted  between  it  and  the  hernia  adhe- 
rent to  the  sac  ;  a,  intestine  adherent  to  tlie  sac  ;  6, 
peritoneal  sac  ;  c.  lobules  of  fat  outside  the  peritoneal 
sac.  (Museum  Guy's  Hospital,  Drawing  484=°,  Prepa- 
ration 2503=°.) 
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from  which  cause  it  becomes  permanently  irreducible  by  contracting  adhesions  to 
the  sac. 

The  local  signs  are — pain,  increase  in  the  bulk  of  the  tumour,  a  certain  degree  of 
hardness,  firmness,  and  elasticity  when  it  is  pressed,  with  more  or  less  unevenness 
and  irregularity  of  sui-face.  The  margins  of  the  aperture  through  which  the  hernia 
passes  do  not  tightly  embrace  the  protrusion,  so  that,  in  a  large  hernia,  the  finger 
can  be  passed  along  the  pedicle  of  the  tumour  for  some  distance. 

The  constitutional  symptoms  are  not  usually  severe.  In  the  first  stages  more  or 
less  pyrexia  arises;  and  when  the  contents  of  the  tube  are  arrested  in  their  course, 
the  indications  of  that  condition  become  marked. 

It  is  unnecessary  to  describe  in  detail  the  local  and  constitutional  measures  to  be 
adopted.  Reliance  must  be  placed  upon  those  in  ordinary  use  to  control  and  arrest 
the  disease. 

There  occasionally  happens  a  variety  of  hernia,  first  noticed  by  M.  de  Littre,'  in 
which  only  a  portion  of  the  wall  of  the  ileum,  or  a  diverticulum  from  the  bowel, 
becomes  adherent  to  a  very  small  hernial  sac.  By  extension  of  inflammation  to  the 
neighbouring  viscera,  obstruction  to  the  passage  of  the  stereo I'aceous  contents  of  the 
tvibe  arises,  and  death  ensues. 

Fig.  159  illustrates  this  variety.  It  was  drawn  from  a  case  which  was  under  the 
care  of  the  writer. 

4.  Strangulation. — A  hernia  is  said  to  be  strangulated  when  the  displaced  viscus 
is  subjected  to  a  constriction  which  impedes  or  arrests  the  circulation  of  the  blood 
through  its  vessels,  the  passage  of  the  stercoraceous  materials  along  its  ca,nal,  and 
constitutes  an  impediment  to  its  return  into  the  abdominal  cavity.  This  condition 
excites  constitutional  symptoms  of  a  most  dangerous  and  characteristic  nature. 

Is  the  condition  of  a  hernia,  termed  strangulation,  solely  the  result  of  mechanical 
constriction  produced  by  the  margins  of  the  orifice  of  the  sac  ;  or  does  it  depend  upon 
a  morbid  action  engendered  in  the  tissues  of  the  protruded  bowel  a,ntecedent  to  its 
escape  from  the  abdominal  cavity  ?  In  several  instances  of  strangulated  femoral 
hernia  in  women,  and  some  cases  of  inguinal  hernia  in  men,  the  patients  themselves 
voluntarily  stated  that,  for  some  hours  before  the  hei-nia  caused  any  inconvenience, 
or  was  even  in  the  sac,  their  bowels  had  been  '  disordered,'  '  relaxed,'  or  that  they 
had  been  sufifering  with  '  bowel-complaint.'  In  other  cases,  there  seemed  to  be  a  great 
tendency  to  a  very  rapid  derangement  of  the  mucous  membrane  along  the  whole 
track  of  the  canal  above  the  hernia,  scarcely  explicable  upon  the  supposition  that  it 
had  been  all  excited  by  the  mere  existence  of  a  constriction  around  a  small  knuckle  of 
intestine.  As  evidence  of  this  morbid  action,  I  would  adduce  the  fact  of  the  rapid 
and  abundant  secretion  from  the  entire  mucous  surface  of  the  small  intestines,  their 
great  distension  and  intense  vascular  congestion,  witnessed  in  some  instances. 

Again,  given  any  case  of  reducible  hernia,  which  for  months,  or  even  years,  has 
readily  glided  into  the  hernial  sac,  and  has  been  returned  as  easily  into  the  abdo- 
minal cavity,  why  on  some  particular  occasion  should  it  become  irreducible  when  it  has 
passed  through  the  same  orifice  it  has  been  in  the  habit  of  traversing,  and  in  the 
tissues  of  which  no  appreciable  changes  have  occurred  1  For  it  is  in  vain  we  seek 
any  marked  alteration  in  the  structures  around  or  composing  the  orifice  of  the  hernial 
sac  itself. 

In  giving  an  afiirmative  I'eply  to  the  above  inquiry,  we  are  justified  by  facts  in 
attributing  the  strangulated  state  of  a  hernia  to  a  predisposing  cause,  commencing  in 
a  morbid  state  of  the  alimentary  canal  generally;  at  least  in  some  cases.  Patients 
often  relate  how  they  had  observed  that  the  hernial  tumour  was  'larger  than  usual' 
before  they  suffered  mtich  inconvenience  ;  and  this  circumstance  is  commonly  attri- 
buted by  them  to  a  greater  bulk  of  the  protruding  viscus.  But  we  have  no  proof 
that  this  is  the  correct  explanation  of  the  increase  of  the  size  of  the  tumour  in  all 
cases ;  in  some  doubtless  it  may  be.  It  is  due  to  a  distended  state  of  the  bowel 
rather  than  to  quantity. 

^  '  Obs.  sur  une  nouvelle  esp&ce  de  Hernie,'  Mem.  de  TAcad.  royale  des  Sciences,  1700, 
p.  300. 
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Let  us  examine  a  case  of  reducible  inguino-scrotal  enterocele.  At  one  moment 
all  that  the  surgeon  can  detect  is  a  slight  fulness  produced  by  an  empty  hernial  sac. 
At  another,  a  small  knuckle  of  intestine,  having  descended  in  an  empty  condi- 
tion, becomes  more  or  less  filled  with  the  stercoraceous  contents  of  the  alimentary 
canal  from  above  it,  and  an  elastic  swelling  results,  which  is  produced  by  the  bowel 
and  its  contents,  fluid  and  gaseous.  Assisted  by  the  peristaltic  movement  of  the 
viscus  itself,  or  by  gentle  pressure,  these  contents  of  the  tube  are  conveyed  along  the 
proper  channel,  and  the  hernia — that  is,  the  bowel — is  emptied,  and  it  readily  resumes 
its  normal  position  in  the  abdominal  cavity.  Observe,  now,  that  the  tissues  of  the 
bowel  have  undergone  no  change.  But  let  the  distension  continue,  and  the  first 
indications  of  mischief  are  local  pain  and  an  enlargement  of  the  swelling ;  next,  a 
sensation  of  uneasiness  in  the  hypogastrium,  of  dragging  from  the  rupture  upwards, 
still  greater  increase  in  the  magnitude  of  the  tumour,  and  great  pain  when  handling 
it,  take  place.  Do  we  not  recognise  in  these  phenomena  the  peristaltic  action  of  the 
canal,  the  swelling  of  the  tissues  of  the  hernia  by  congestion  of  its  vessels  and  irri- 
tation of  its  nerves  1  During  these  progressive  stages  the  protrusion  has  attained  a 
size  dependent  upon  more  than  one  cause.  Distension  causi-d  by  accumulation  of  its 
contents,  and  swelling  of  its  tissues,  induced  by  the  efi"usion  of  inflammatory  products, 
reacting  against  the  narrow  orifice  of  the  sac,  produce  more  or  less  retardation  or 
arrestation  of  the  sanguineous  current  in  the  blood-vessels  of  the  rupture,  and  its 
strangulation  is  the  result.  The  increased  bulk  of  the  protrusion  prevents  its 
retrograde  passage  through  the  small  aperture  by  which  it  escaped  from  the  abdomen. 
The  body  of  the  sac  being  also  stretched,  may  mechanically  contract  the  dimensions 
of  its  orifice  in  some  measure ;  whilst  the  arrangement  of  the  whole  tumour, 
in  relation  to  the  mouth  of  the  sac,  may  likewise  afibrd  an  impediment  to  its 
reduction. 

The  filaments  of  the  nerves  of  the  injured  bowel  play  an  important  part  in  trans- 
mitting thence  to  the  nervous  centres  the  local  disturbance  of  their  sentient  extrem- 
ities, and  constitutional  sympathies  are  excited.  The  heart  contracts  more  frequently, 
and  with  greater  force ;  the  pulse  is  full,  and  more  frequent  than  normal ;  the 
cheeks  are  flushed ;  the  surface  of  the  body  is  warmer  than  usual,  often  moist,  though 
sometimes  dry ;  the  tongue  is  covered  with  a  white  fur ;  nausea  and  intolei-ance  of 
food  are  complained  of;  tenesmus  occurs,  and  flatus  or  a  small  quantity  of  fseces  may 
be  expelled,  if  the  large  intestines  chance  to  contain  any. 

Uncontrollable  retching  and  vomiting  become  the  next  established  features  of  the 
disease ;  prostration  of  the  bodily  powers  rapidly  supervenes,  and  death  may  take 
place  at  this  stage  from  collapse  alone. 

Enlarging  upon  this  brief  sketch  of  the  symptoms  which  indicate  the  commence- 
ment and  progress  of  strangulation  of  intestine,  we  must  now  systematically  describe — • 

First,  the  condition  of  the  hernia  when  strangulated. 

Secondly,  the  changes  taking  place  in  the  tumour. 

Thirdly,  the  constitutional  symptoms  excited  by  the  local  disease ;  and, 

Fourthly,  the  morbid  conditions  developed  within  the  abdominal  cavity. 

27ie  structural  changes  taking  j)lace  in  the  hernia. — When  the  bowel  is  in  the  con- 
dition implied  by  the  word  '  strangulation,'  the  circulation  of  the  blood  within  the 
vessels  of  the  part  is,  at  first,  imjieded.  Congestion  of  the  capillary  vessels  is  the  con- 
seqvience,  and  the  tissues  of  the  viscus  become  swollen.  When  exposed  to  view,  in 
this  first  stage,  the  serous  membrane  is  of  a  deep-red  tint,  and  through  a  lens  the 
minute  blood-vessels  may  be  distinctly  seen  with  their  outlines  well  defined.  To  the 
touch  the  hernia  feels  firm,  and  resists  slight  pressure ;  but  the  elasticity  and  resiliency 
of  its  tissues  still  continue  unimpaired. 

Next,  the  circulation  of  the  blood  is  aiTested.  The  tissues  of  the  bowel,  about 
which,  the  constriction  is  tight,  become  now  more  swollen ;  they  have  palpably  a 
solid,  leathery  consistence ;  the  colour  of  the  serous  surface  is  a  dark  purple  ;  it  is 
dull,  lacks  its  usual  lustre,  and  sometimes,  varying  as  regards  shade  or  depth  of  colour, 
it  is  mottled  with  a  red  and  purple  tint.     Patches  of  extravasated  blood  appear  in 
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the    siibserous    connective   tissue,    and    an    adhesiveness   to   the    fingers   is    very 
striking. 

When  the  bowel  has  been  strangulated  many  hours,  its  tissues  are  more  swollen 
and  soft ;  they  no  longer  possess  their  characteristic  elasticity,  but  they  remain  in  the 
same  position  in  which  the  pressure  of  the  finger  places  them.  The  serous  surface 
has  lost  all  its  characteristics  ;  it  is  black,  ash-coloured,  flocculent,  and  adhesive.  In 
this  stage  all  the  tissues  of  the  bowel  have  undergone  more  or  less  disorganisation  ; 
blood  is  extravasated  in  the  connective  tissues  between  the  difierent  coats  of  the 
viscus  ;  the  mucous  membrane  is  soft,  flocculent,  and  easily  detached  from  the 
fibrous  walls.  Probably  in  some  part  of  the  bowel,  at  its  convexity,  or  whei'e  it  is  in 
immediate  relation  with  the  mouth  of  the  sac,  its  tissues  have  sloughed,  or  ulceration 
is  concealed  by  shreds  or  patches  of  adherent  lymph.  The  intestine  is  also  firmly 
fixed  to  the  moutli  of  tbe  sac  by  inflammatory  adhesions. 

The  last  stage  is  that  in  which  the  entire  mass  of  the  protruding  bowel  has 
become  gangrenous,  or  has  passed  into  a  condition  termed  sphacelus. 

In  the  diseased  conditions  jvist  described,  we  may  recognise  morbid  changes  simi- 
lar to  those  which  are  observed  in  structures  on  the  outside  of  the  body.  If  a  string 
be  tied  around  the  penis  near  the  prepuce,  the  latter  organ  becomes  first  swollen ; 
secondly,  inflamed  ;  thirdly,  it  suppurates  ;  and  lastly,  it  mortifies.  Ulceration  also 
takes  place  at  the  part  with  which  the  ligature  is  in  contact. 

The  coats  of  the  bowel  are  often  ulcerated  by  the  pressure  of  the  constriction  to 
which  they  are  subjected,  but  the  various  tissues  of  which  the  viscus  is  composed  are 
endowed  with  diflTerent  powers  of  resistance  to  those  morbid  processes.  Thus  it  may 
be  seen,  on  cutting  open  the  intestine,  in  cases  in  which  the  bowel  has  been  deeply 
sulcated  or  grooved  on  its  serous  surface,  without  any  trace  of  abrasion  thereon,  that 
the  mucous  membrane  is  ulcerated  in  a  line  corresponding  to  the  part  immediately 
embraced  by  the  medium  of  constriction.  Occasionally  it  happens  that  the  line  of 
ulceration  forms  only  at  that  end  of  the  strangulated  bowel  directly  continuous  with 
the  upper  and  distended  portion  of  the  alimentary  tube,  whilst  there  is  none  at  the 
other  end.  This  is  probably  caused  by  the  pressure  of  the  distended  bowel  within 
the  abdomen,  and  it  may  be  seen,  particularly  in  some  cases  where  the  knuckle  of 
intestine  lies  in  close  relation  with  Gimbernat's  ligament.  We  have  even  observed 
blood  in  the  fpecal  evacuations  of  patients  who  have  died  with  the  bowel  thus  diseased. 

Mr.  Bryant  states  ^  that  ulceration  at  the  line  of  stricture  is  most  frequently  in 
inguinal  hernia,  although  the  sulcated  condition  of  the  bowel  is  as  common  in 
femoral  as  in  inguinal ;  and  that  fsecal  extravasation,  if  not  produced  by  ruptured 
bowel  from  taxis,  generally  follows  ulceration  at  the  line  of  strictui'o. 

Small,  recently-developed  hernise  are  more  frequently  strangulated  than  lai'ge 
ones,  and  those  which  have  existed  some  time.  Sir  A,  Cooper  writes  :  '  A  small 
hernia  is  more  easily  strangu^lated  than  a  large  one,  the  pressure  on  the  contents 
being  more  violent,  and  the  symptoms  are  much  more  urgent,  as  the  strictiu-e  acts 
with  much  more  eflfect  upon  a  single  knuckle  in  stopping  its  circulation,  than  when 
the  contents  of  a  hernia  are  large  and  voluminous.'  ^ 

It  is  a  matter  of  great  importance  to  distinguish  between  the  two  classes  of  hernia 
■ — '  RECENT '  and  '  OLD.'  Mr.  Pott  observes  :  '  Recent  hernias  are  in  general  more 
liable  to  stricture  than  old  ones,  for  reasons  which  are  obvious  from  what  has 
already  been  said ;  but  when  old  ones  get  into  the  same  circumstances,  the  symptoms 
are  much  the  same ;  though  I  think  in  general  they  are  not  altogether  so  pressing, 
and  the  latter  generally  admit  of  more  time  to  attempt  reduction  in.'  ^ 

And  Mr.  Bryant  has  demonstrated,  by  the  cases  admitted  into  Guy's  Hospital, 
that  in  recent  hernia  strangulation  frequently  occurs,  and  that  the  risk  attending 
it  is  very  great,  even  although  the  bowel  be  speedily  liberated.'* 

'    Gm/s  Hospital  Reports,  1856. 

^  The  Anatomy  and  Surgical  Treatment  of  Ahdoinival  Hernia,  part  i.  chap.  -\-ii.,  the  last 
paragraph. 

3  The  Chirurgical  Works  of  P.  Pott,  edit.  1808,  vol.  ii.  p.  63. 
*   Guy's  Hospital  Reports,  1861. 
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Morbid  states  of  the  hernia  induced  by  violent  manual  pressure. — Let  it  not, 
however,  be  assumed  that  the  morbid  states  of  a  hernia,  above  described,  are 
always  inevitably  due  to  the  compression  which  the  orifice  of  the  sac  has  exerted 
around  it.  Such  is  not  the  fact.  The  tissues  of  the  herniated  viscus  are  rarely  so 
firmly  constricted  as  to  produce  in  a  short  space  of  time  complete  mortification, 
absolute  death,  of  the  whole  of  the  knuckle  of  bowel  in  the  sac  ;  yet  this  state  of  the 
hernia  is  often  met  with.  In  these  cases,  the  protruded  viscus  has  been  subject  to 
another  source  of  damage  and  destruction.  Under  the  mild  expression  of  '  the  use 
of  the  taxis,'  the  hernia  has  been  forcibly  compressed  by  manipulation ;  its  tissues 
have  been  contused  and  irreparably  damaged  •  blood  has  been  extravasated  in 
profusion  between  the  diflfei'ent  layers  of  the  tissues  composing  the  viscus,  and  com- 
plete disorganisation  of  its  structures  is  the  result  of  the  injury  inflicted.  I  have 
been  for  many  years  interested  in  ascertaining,  from  the  observation  of  the  state  of 
the  bowel  after  death,  the  comparative  amount  of  injury  inflicted  on  the  viscus  by  the 
natural  constriction  of  the  orifice  of  the  sac,  with  the  tissues  around  it,  and  that 
produced  by  violent  manipulation  of  the  tumour,  with  the  hope  of  reducing  the 
hernia.  I  am  constrained  to  state  that  the  damage  produced  by  the  first  cause  is  in 
no  degree  commensurate  with  that  which  results  from  the  last ;  and  that  in  all  the 
instances  in  which  the  entire  bulk  of  the  herniated  bowel  was  in  a  state  of  sphacelus, 
that  condition  was  the  result  of  violent,  protracted,  and  ill-applied  manipulation. 
The  progress  of  these  morbid  processes  is  likewise  accelerated  by  the  same  means  ; 
for  it  does  not  often  happen  that  mortification  of  the  whole  piece  of  the  bowel  is 
observed  in  those  cases  in  which  the  nature  of  the  disorder  happens  not  to  have 
been  recognised  very  early,  and  when  the  manipulation  of  the  tumour  has  not  been 
employed. 

I  may  represent  the  danger  which  is  associated  with  violent  attempts  to  reduce 
the  hernia,  by  stating,  in  a  few  words,  that  more  irreparable  damage  may  be  inflicted 
on  the  bowel  in  a  few  minutes  by  coarse,  careless,  impetuous  brute  force,  than  the 
natural  means  of  constriction  could  produce  in  several  days. 

Need  I  add,  that  in  the  attempts  to  reduce  a  strangulated  hernia,  the  employment 
of  such  violence  as  must  be  necessary  to  produce  these  results  is  reprehensible  in  the 
extreme,  and  is  justly  condemned  as  not  only  opposed  to  every  sense  of  humanity, 
but  because  it  is  in  violation  of  all  the  principles  of  practical  sui-gery  1 

Artificial  anus. — Two  conditions  of  the  intestine  lead  to  the  formation  of  an 
artificial  anus.  One,  in  which  a  portion  only  of  the  wall  of  the  intestine  sloughs, 
leaving  a  small  ulcerated  opening  as  if  a  piece  had  been  punched  out,  which  does  not 
interfere  with  the  continuity  of  the  alimentary  canal,  although  it  allows  a  portion  of 
its  contents  to  escape.  This  opening  commonly  forms  at  about  the  centre  of  the 
convex  free  border  of  the  knuckle  of  intestine,  and  at  a  point  farthest  removed  from 
the  orifice  of  the  sac. 

Another  variety  is  due  to  ulceration  of  all  the  coats  of  the  bowel,  even  to  the 
mesentery.  It  usually  occurs  in  the  part  of  intestine  at  the  mouth  of  the  sac ;  and, 
in  consequence,  the  continuity  of  the  canal  is  destroyed,  and  all  the  stercoraceous 
matter  escapes  through  the  opening. 

Intermediate  between  these  two  extremes  we  meet  with  varieties  in  which  more 
or  less  of  the  walls  of  the  tube  is  destroyed,  producing  corresponding  results.  I  may 
state  that,  after  the  fii'st  accident,  repair  of  the  hole  freqviently  takes  place,  the 
wound  of  the  integuments  heals  perfectly,  and  complete  recovery  ensues. 

After  the  second,  however,  the  prognosis  is  not  so  favourable ;  for,  commonly,  an 
artificial  anus  is  permanently  established,  and  more  or  less  of  the  contents  of  the 
alimentary  tube  are  discharged  thereat. 

As  the  result  of  long-continued  constriction  by  the  mouth  of  the  sac,  and  the 
pressure  made  upon  the  two  pieces  of  intestine  lying  therein,  their  walls  become 
adherent  at  the  points  of  contact,  ulceration  takes  place,  and  the  continuity  of  the 
tube  is  thus  established  within  the  abdomen,  by  the  processes  of  nature  alone.     This 
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condition  is  very  rarely  met  with,  find  I  may  therefore  refer  the  reader  to  a  published 
case.^ 

Figs.  160,  161  show  the  appearances  before  described. 

Fig.  160. — Artificial  Anus  after  Strangulated  Ileum,  at  the  convexity  of  the  Tube. 


The  patient,  72  years  old,  was  the  subject  of  strangulated  femoral  hernia  for  'two 'daj's,' but  probably  more,  when 
the  protrusion  was  returned  by  operation.  The  bowels  acted  freely  by  the  anus,  but  on  the  fifth  day  from  the 
operation  Itecal  matter  was  discharged  from  the  wound  (b).  Feeces  continued  to  pass  through  it  until  death,  which 
took  place  se-venteen  days  after  the  operation.  The  perforated  bowel  was  the  ileum,  about  a  foot  from  the  csecum, 
•which  is  seen  in  the  woodcut  (a).  It  is  raised. from  the  mouth  of  the  femoral  aperture  to  show  it  more  distinctly. 
Ftecal  extravasation  into  the  peritoneal  cavity  was  prevented  by  adhesions  between  the  margins  of  the  perforation, 
neighbouring  coils  of  bowel  and  omentum  (c,  rf) .  The  patches  or  marks  on  the  coil  above  and  behind  are  the  remains 
of  those  adhesions.     (Drawings,  Jluseum  &uy's  Hospital,  48G".) 

Fig.  161. — Illustrates  that  variety  of  Artificial  Anus  iu  which  the  continuity  of  the  tube 
is  destroyed  in  consequence  of  destruction  of  the  entire  calibre  of  the  bowel. 


From  a  case  of  femoral  hernia  in  a  woman  67  years  old.  The  bowel  had  been  strangulated  fifty-five  hours  when  her- 
niotomy was  performed  and  the  intestine  reduced  into  the  abdomen.  Four  days  afterwards  fteces  escaped  from  the 
wound.  Sloughing  took  place  around  the  wound,  and  the  woman  lived  three  weeks,  a,  symphysis  pubis ;  6,  fistula 
leading'  from  the  intestine  rf,  the  lower  end  of  the  ileum  /  ending  in  the  caicum  e  ;  c,  part  of  the  abdominal  walls. 
(Drawing,  Museum  Guy's  Hospital,  No.  486".) 

Morbid  conditions  of  the  coverings  of  the  hernia, — The  clianges  taking  place  in 
the  tumour  affect  the  hernial  sac  and  its  coverings  or  investments.  "When  they  are 
purely  the  result  of  disease  induced  by  strangulation  of  the  hernia,  they  extend  pro- 
gressively from  within  outwards ;  but  if  produced  by  violence  in  the  manipulation  of 

^  Transactions  of  the  Pathological  Society,  vol.  s.  p.  128  ;  the  preparation  is  preserved  iu 
the  Museum  at  Guy's  Hospital,  Nu.  24921°. 
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the  tumoui',  the  integuments  show  early  indications  of  the  injury  by  ecchymosis,  as 
well  as  inflammation  of  the  subc-utaneous  connective  tissues,  oedema,  &c. 

The  severity  of  the  pain  caused  by  handling  the  tumour  when  the  hernia  is 
strangulated  differs  in  a  remarkable  manner  in  different  individuals.  In  some 
persons  the  tumour  bscomes  quickly  sensitive,  and  even  intensely  painful,  so  that 
the  patient  is  intolerant  of  the  most  gentle  manipulation,  especially  in  the  region  of 
the  orifice  and  neck  of  the  sac.  Sometimes,  in  cases  of  acute  strangulation  especially, 
the  sufferer  can  scarcely  be  induced  to  lie  quiet  in  bed,  but  writhes  about  in  torment 
praying  for  iustant  relief.  Other  patients,  on  the  contrary,  endure  the  necessary 
examination  and  even  pressure  of  the  tumour,  without  evincing  very  marked  signs 
of  pain. 

At  indefinite  periods,  after  symptoms  of  sti'angvilation  of  the  intestine  have 
appeared,  the  size  of  the  tumour  often  increases  rapidly ;  its  surface  becomes  more 
uniform  and  regular ;  the  integuments  tense,  smooth,  shining,  red,  with  increase  of 
temperature  ;  and  the  general  outline  of  the  whole  swelling  assumes  a  more  pyrifoi'm 
shape,  or  is  more  locally  circumscribed,  according  to  the  variety  of  the  hernia. 
Fluctuation  may  also  be  detected  in  some  cases.  It  must,  however,  be  remembered 
that  the  displacement  of  gas  by  pressure  upon  the  tumour  causes  a  sensation  very 
closely  resembling  that  which  indicates  the  presence  of  fluid,  and  that  the  difference 
between  one  and  the  other  is  not  always  perceptible  even  by  surgeons  of  great 
experience  in  delicate  manipulation. 

The  sudden  enlargement  of  the  tumour  is  explained  by  the  fact  of  a  rapid  secre- 
tion and  accumulation  of  serum  within  the  hernial  sac  in  numerous  instances ;  by 
the  distension  of  the  enterocele  with  gases  in  others. 

Characters  of  the  serum  in  the  sac. — The  serum  varies  in  character  according  to 
the  dui-ation  of  the  strangulation.  When  the  sac  containing  a  strangulated  hernia  is 
cut  open,  some  fluid  usually  escapes.  In  colour,  consistence,  and  odour,  this  serum 
vaiies  considerably  in  different  cases ;  and  these  diversities  may  be  regarded  as 
important  indications  of  the  condition  of  the  tissues  of  the  strangulated  bowel. 

It  is  pale  yellow,  clear  and  bright,  when  strangulation  has  existed  a  few  hours 
only  ;  and,  under  these  circumsta.nces,  the  intestine  is  simply  deep  red  from  vascular 
congestion,  and  its  tissues  elastic. 

It  is  dark  brown,  but  clear,  when  strangulation  has  existed  many  hours  ;  and  the 
intestine  is  then  of  a  purple  tint,  but  its  tissues  elastic. 

Its  colour  resembles  that  of  a  strong  infusion  of  coffee ;  it  is  turbid ;  blood  and 
small  coagula  are  mingled  with  it,  when  the  protrusion  has  been  long  strangulated 
or  protracted  and  violent  taxis  employed ;  now  the  intestine  is  dark  purple 
inclining  to  black  ;  its  tissues  are  leathery,  not  resilient,  infiltrated  with  blood,  and 
often  flakes  of  lymph  are  adherent  to  its  surface. 

When  turbid,  dull  brownish-yellow,  and  containing  blood,  coagula,  pus,  flakes  of 
lymph,  and  even  fsecoid  matter,  in  which  state  the  odour  of  fseces  is  perceptible,  the 
intestine  is  usually  approaching  a  gangrenous  condition,  if  it  have  not  already  passed 
into  sphacelus. 

The  escape  of  gas  through  serum,  of  the  nature  last  described,  producing  bubbles, 
is  an  indication  that  the  herniated  bowel  is  probably  ruptmed,  and  that  a  communi- 
cation exists  with  the  interior  of  the  alimentary  tube. 

If  the  progress  of  the  disease  be  not  arrested  by  the  liberation  of  the  bowel,  its 
tissues  mortify,  the  coverings  of  the  sac  become  inflamed,  infiltrated  with  serum,  and 
at  last  with  pus.  Crepitation  may  be  felt,  which  arises  either  fi-om  the  development 
of  gases  in  the  decomposing  tissues,  or  depends  upon  their  escape  from  the  alimentary 
tube;  and  finally  gangrene  of  the  skin  ensues,  and  through  the  opening  caused  by 
the  sepai'ation  of  the  slough  the  contents  of  the  intestinal  tube  escape,  and  an 
artificial  anus  is  established.^ 

1  John  Hunter  writes :  '  It  is  very  curious  to  observe  in  hernias,  that  while  the  gut  is  in 
the  sac  and  alive,  no  inflammation  takes  place  on  the  sac  or  inteouments;  hut  the  moment 
the  gut  becomes  mortified  or  dead,  the  stimulus  of  an  extraneous  body  takes  place  imme- 
VoL.  II.  3  D 
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In  cases  of  entero-epiplocele,  after  the  reduction  of  the  intestine  by  the  taxis,  the 
irreducible  omentum  sometimes  becomes  inflamed,  and,  together  with  the  sac  and  its 
'  coverings,  suppurates,  sloughs,  and    becomes  detached  in    the  usual  manner ;    the 
patient  subsequently  making  a  good  recovery. 

C onstitutioncd  symptoms  induced  hy  the  morbid  state  of  the  aliinentary  caned  above 
the  hernia. — Many  of  the  general  or  constitutional  symptoms  of  strangulated  hernia 
are  excited  by  the  morbid  condition  of  the  part  of  the  alimentary  canal  above  the 
portion  herniated,  more  than  by  the  state  of  the  hernia  itself.  The  simple  ob- 
struction to  the  passage  of  the  stercoraceous  contents  of  the  tube  induces  severe 
constitutional  disturbance ;  an  illustration  of  which  is  afforded  by  cases  where 
the  canal  is  crossed  by  fibrous  bands,  or  directly  compressed  from  any  other  local 
cause. 

There  are  so  many  functions  disturbed  by  the  retention  of  the  hernia  in  the  sac, 
that  it  is  very  difficult  to  assign  the  constitutional  symptoms  to  any  single  circum- 
stance, such  as  the  constriction  of  the  hernia.  Yet  it  is  almost  impossible  to  deny 
that  some  very  marked  influence  arises  from  this  single  cause  alone  ;  for  what  change 
is  more  marked  or  striking  than  the  cessation  of  vomiting  immediately  ensuing  upon 
the  liberation  of  the  bowel  1  The  hernia  is  indisputably  the  primary  and  exciting 
cause ;  but  much  of  the  constitutional  disturbance  must  be  referred  to  those  morbid 
phenomena  which  progressively  arise  as  the  result  of  mere  obstruction  of  the 
alimentary  canal. 

We  may  consider  these  effects  of  obstruction  under  two  heads.  First,  those 
produced  in  the  portion  of  the  viscera  within  the  abdomen ;  secondly,  those  excited 
in  the  nervous,  respii'atoiy,  and  vascular  systems. 

Effects  of  obstruction. — That  part  of  the  alimentary  canal  which  is  between  the 
stomach  and  the  hernia  becomes  by  degrees  distended  with  flatus  and  fluid  of  a  dark 
brown  colour.  The  mucous  membrane  is  deeply  injected,  sometimes  of  the  colour  of 
blood.  The  serous  membrane  is  also  red,  from  vascular  turgescence  ;  and  often 
patches  of  a  deep  red  tint  produce  mottling  of  its  surface.  After  long  proti-acted 
distension,  the  contva,ctile  tissues  of  the  small  intestine  seem  to  lose  their  function, 
which  in  some  cases  they  never  regain.  When  obstruction  occurs  to  a  part  of  the 
colon,  the  patient  may  die  from  perforation  of  the  coats  of  that  bowel,  or  even  of  the 
csecum.  The  portion  between  the  hernia  and  the  anus,  whether  small  intestine  or 
large,  is  contr'acted  ;  the  mucous  and  serous  membranes  are  generally  pale.  The 
bowel  often  contains  a  little  tenacious  mucus. 

Results  of  peritonitis  are  seen  after  death  in  the  form  of  shreds  of  plastic  lymph 
adherent  to  and  lying  between  the  coils  of  the  bowels ;  or  a  large  quantity  of  sero- 
purulent  effusion  occupies  the  peritoneal  cavity. 

Constitutional  symjitoms  of  strangidated  intestine. — The  constitutional  symptoms 
which  are  regarded  as  indicative  of  strangulated  intestine,  Avhen  associated  with  a 
local  tumoiu^  in  any  site  of  a  hernia,  become  marked  and  highly  characteristic  after 
vomiting  has  once  commenced. 

That  train  of  symptoms  seems  to  be  mainly  due,  first,  to  nervous  irritation 
starting  from  the  herniated  viscus,  and  afterwards  to  the  interruption  of  the  passage 
of  the  stercoi-aceous  matter  ;  for  any  circumstance  producing  mechanical  obstruction 
causes  very  similar  results.  Thus,  if  any  part  of  the  alimentary  tube  be  confined  by 
adhesions,  pressed  upon  by  a  tumour,  or  ligatured  by  a  fibrous  band  within  the 
abdomen,  many  of  the  results  attending  the  accident  resemble  those  of  strangulated 

diately  ;  an  outlet  is  tlien  endeavouring  to  he  made  by  the  inflammation  and  suppuration  of 
the  sac  forming  an  abscess  in  it ;  which  matter,  with  the  contents  of  the  gut,  is  brought  to 
the  skin.  While  this  is  goino-  on,  the  sound  gut  within  the  abdomen,  where  it  passes  into 
the  rings,  adheres  to  those  rings  all  round  ;  so  that  when  the  abscess  is  formed,  burst,  or 
opened,  and  the  mortified  parts  slous-hed  otf,  these  ends  of  the  gut  open  into  the  abscess,  and 
not  into  the  cavity  of  the  belly.' — Hunterian  MS.  Descrip.  Cat.  of  the  Path.  Specimens  in  the 
Mns.  Roy,  Coll.  of  Suryeons  of  England,  vol.  iii.  p.  117. 
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hernia.  Likewise  somewhat  similar  symptoms  attended  ileus,  enteritis,  and  some 
forms  of  constipation. 

It  is  perhaps  more  cori'ect  to  state  that  certain  characteristic  phenomena  taking 
place  in  association  with  a  tumour,  at  a  site  where  it  is  known  hernia  commonly,  or 
even  rarely,  occurs,,  would  lead  to  the  inference  that  a  portion  of  bowel  had  become 
strangulated,  especially  if  certain  local  indications,  superadded  to  mere  swelling,  also 
existed. 

Usually,  the  first  symptom  the  patient  complains  of  is  vomiting.  Upon  careful 
inquiry,  however,  it  is  commonly  stated,  especially  if  the  case  be  one  of  old  hernia, 
that  more  than  usual  pain  had  been  experienced  at  the  site  of  the  tumour ;  or  that, 
for  some  hours  before,  it  was  observed  to  be  larger  than  usual.  Nevertheless,  so  little 
trouble  is  sometimes  occasioned  by  the  tumour,  in  the  first  instance,  that  patients 
often  attribute  the  protrusion  of  the  hernia  to  the  effects  of  the  straining  in  the  act 
of  vomiting.  Occasionally,  too,  soon  after  rising  from  bed  in  the  morning,  the 
patient  complains  of  nausea,  which  is  rapidly  succeeded  by  vomiting,  without  being 
previously  aware  of  the  existence  of  any  hernial  tumour.  This  is  frequently  the 
history  of  females,  who  perhaps  have  been  toiling  laboriously  the  day  before.  The 
same  likewise  happens  in  persons  who,  knowing  themselves  to  be  ruptured,  and 
having  never  worn  a  truss,  designedly  conceal  the  fact.  So  little  local  inconvenience 
is  sometimes  caused  by  the  hernia,  that  the  attention  of  patient  and  medical  atten- 
dant being  entirely  engrossed  by  the  act  of  vomiting  alone,  both  remain  in  ignorance 
of  the  existence  of  the  hernia.'-  Upon  inquiry  it  may  be  elicited,  if  the  patient  enjoys 
ordinary  intelligence,  that  before  the  nausea  commenced,  a  sudden  sensation  of 
uneasiness  was  felt  in  the  abdomen,  especially  about  the  hypogastric  region  ;  that  this 
was  followed  by  a  repeated  desire  to  go  to  stool,  with  tenesmus,  and  that  nothing  but 
a  little  flatus  escaped. 

Nature  of  the  vomit. — The  com]30sition  of  the  vomit  varies  at  difierent  stages  of 
the  illness.  At  first  it  usually  consists  of  the  substances  last  swallowed  ;  next,  prin- 
cipally of  yellow  bilious  fluid,  which  after  a  time  changes  to  a  greenish  hue  ;  until 
at  last  the  colour  changes  to  brown,  and  resembles  more  or  less  closely,  especially 
in  odour,  a  mixture  of  fseces  and  water.     It  is  then  termed  fseculent  or  stercoraceous. 

During  the  active  stage  of  vomiting  the  sufierer  is  unable  to  retain  anything  in 
the  stomach  for  any  length  of  time.  But  as  an  extreme  state  of  prostration  of  the 
nervous  system  becomes  more  and  more  imminent,  and  also  if  the  narcotic  effects  of 
opium  be  induced,  the  irritable  condition  of  the  stomach  subsides,  and  may  cease 
altogether.  The  surgeon  must  not,  however,  be  thrown  ofi^  his  guard  by  this  appa- 
i-ent  calm.  His  anxieties  must  not  cease  in  consequence  of  this  composed  state 
of  the  patient.  On  the  contrary,  it  betokens  a  most  dangerous  depression  of  the 
vital  powers,  a  degree  of  exhaustion  from  Avhich  some  persons  never  rally. 

The  stage  of  prostration  is  now  established.  The  pulse,  which  during  the  earlier 
hours  of  the  attack  was  more  full,  and  beat  more  frequently  than  normal,  and  which, 
as  the  vomiting  continued,  became  weaker  and  more  rapid,  now  beats  slowly  and 
with  little  force.  The  surface  of  the  body  is  chilled  ;  the  hands  and  feet  are  blue, 
their  integuments  shrivelled  ;  the  aspect  of  the  countenance  is  one  of  anxiety  and 
distress  ;  a  peculiar  expression  as  of  suddenly  increased  age  is  very  characteristic ; 
the  muscular  system  has  lost  its  tone  ;  the  tongue  is  dry,  furred,  and  frequently 

1  Imjwrtanre  of  searching  for  a  hernia  in  certain  cases.  In  consequence,  therefore,  of  the 
fatal  results  which  Hlmost  inevitably  ensue  if  a  strangulated  intestine  be  not  speedily  liber- 
ated, it  is  the  paramount  duty  of  every  medical  man,  when  called  upon  to  afford  relief  in  cases 
of  continued  vomiting,  to  examine  those  regions  of  the  abdominal  walla  in  which  hernial 
protrusions  take  place. 

After  long  hospital  experience,  during  which  time  the  number  of  cases  of  hernia  coming 
under  our  observation  has  been  very  large,  many  of  which  had  been  entirely  overlooked  until 
the  last  stage,  we  feel  it  our  duty  to  allude  to  another  cause  of  destruction.  Among  the  poor 
it  has  frequently  happened  that  a  friend  of  the  sulferer  had  gone  to  a  chemist's  shop  to  relate 
the  symptoms,  and  vomiting  and  constipation  being  the  most  prominent,  drastic  purgatives 
were  prescribed,  and  repeatedly  swallowed  by  the  patient.  Thus,  not  only  was  valuable  time 
lost,  but  treatment  of  the  most  injurious  kind  adopted. 

3d  2 
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brown  ;  and  the  secretion  of  urine  falls  below  the  normal  standard  of  quantity.  At 
this  stage  the  hernia  is  sometimes  reducible.  The  most  gentle  manipulation  suffices. 
This  occurs  more  commonly  in  inguinal  hernia  than  femoral.  It  probably  depends 
upon  the  relaxed  condition  of  the  abdominal  muscles,  and  the  removal  of  the  con- 
striction they  once  exerted  around  the  mouth  of  the  sac ;  in  the  same  manner  as 
chloi'oform  exerts  a  beneficial  influence.  Death  occasionally  takes  place  at  this 
period  of  the  attack.  This  fatal  issue  is  attributable  to  the  extreme  pi-ostration  of  the 
nervous  system  induced  by  protracted  vomiting ;  for  in  after-death  examination  of 
such  cases  we  do  not  discover  any  organic  lesion  to  cause  it.^ 

The  next  stage,  characterised  by  distinct  symptoms,  is  after  the  development  of 
peiitonitis.  But  this  does  not  always  occur  over  so  large  an  extent  of  surftxce  as  to 
excite  grave  apprehensions  for  the  result.  Peritonitis  is  often  purely  local,  and  con- 
fined to  a  small  area  around  the  region  in  which  the  hernia  is  situated.  Perhaps  the 
local  inflammation  is  only  just  sufficient  to  produce  adhesions  between  the  orifice  of 
the  sac  and  the  proti'uded  intestine.  However,  when  general  peritonitis  is  de- 
veloped, the  usual  symptoms  of  the  disease  are  well  marked.  Hiccough  is  especially 
regarded  as  an  unfavourable  indication.  Peritonitis,  in  the  most  severe  form,  arises 
A^hen  the  walls  of  the  bowel  have  been  perforated  by  ulceration,  thus  allowing 
their  contents  to  escape  into  the  peritoneal  cavity.  Intense  abdominal  pain  imme- 
diately follows  this  accident,  collapse  supervenes,  and  death  speedily  I'eleases  the 
sufiferer. 

The  last  stage  is  collapse  :  the  suffisrer,  although  not  physically  dead,  yet  seems 
to  linger  on  the  threshold  of  that  state.  The  patient  may  continue  some  hours  pulse- 
less ;  the  extremities  cold,  and  the  breath  also  ;  the  facial  aspect  deathlike  ;  the  power 
of  speech  but  slightly  impaired;  until  a  sudden  change  comes  over  the  features,  and 
life  has  departed. 

We  have  before  described  the  pain  felt  in  the  hernial  tumour.  Besides  this  there 
is  a  peculiar  sensation  of  tightness  or  constriction  referred  to  the  umbilicus.  This  is 
a  highly  characteristic  feature  of  a  strangulated  hernia.  The  patient  describes  the 
suffering  as  i-esembling  the  efiect  which  would  be  produced  by  encircling  the  meso- 
gastrium  with  a  tightly-drawn  cord.  To  this  is  sometimes  added  a  dragging  sensa- 
tion, extending  from  the  epigastrium  to  the  hypogastric  region. 

Pain,  regarded  as  a  symptom  of  peritonitis,  is  an  uncei^tain  indication.  This 
disease  frequently  exists  without  much  pain  being  expei'ienced,  and  even  pressure  on 
the  abdomen  is  endurable  without  causing  complaint.  Pain  is  more  particularly 
absent  in  those  cases  where  peritonitis  arises  without  ruptured  bowel.  If,  however, 
fsecal  extravasation  be  the  cause  of  the  peritonitis,  then  the  pain  immediately  becomes 
intense,  often  agonising,  indeed  pathognomonic  of  that  occurrence. 

Prognosis  of  strangulated  /f-e^'mm.— Undoubtedly  it  is  to  the  length  of  time  which 
the  bowel  is  allowed  to  remain  strangulated,  and  to  the  delay  in  the  performance  of 
the  operation  for  its  liberation,  that  the  high  i-ate  of  mortality  must  be  generally 
attributed.  This  circumstance  cannot  be  too  strongly  impressed  upon  the  mind  of  the 
patient;  nor  can  the  medical  attendant  act  too  promptly  in  the  employment  of  the 
only  treatment  which  can  avert  such  untoward  results. 

The  late  Mr.  James,  of  Exeter,  was  evidently  sui-prised  at  the  mortality  occurring 
in  the  hospitals  of  London  when  he  observes  :  '  There  can  be  little  doubt  that  the 
mnjority  of  these  fatal  cases  (of  hernia)  were  the  victims  of  time  ;  .   .  .  this,  I  am 

'  JNIr.  Ohre  showed  a  dissection  of  a  case  of  entero-epiplocele  inustrating-  this  fact,  at  the 
Patholoo-ical  Society  (Path.  Trans,  vol.  vii.  p.  219).  A  woman,  53  years  old,  died  after  four 
days'  strangulated  howel,  without  receiving  medical  advice.  After  death  a  small  portion  of 
intestine  was  found  perfectly  strangulated  in  the  left  femoral  ring ;  it  was  intensely  blue,  hut 
its  tissues  unaltered.     The  small  intestines  were  pre  tern  aturally  red,  but  not  inflamed. 

M.  Malgaigne  also  reports  a  case  of  the  same  kind.  Strangulation  of  the  intestine  had 
existed  eio'ht  days,  when  tlie  woman  died.  There  was  neither  gangrene,  ulceration,  nor  peri- 
tonitis. He  then  observes  that  we  see  that  a  strangulated  hernia  excites  such  an  extreme 
depression  of  the  vital  powers  that  patients  may  succumb  without  any  anatomical  lesions 
appearing  to  produce  that  event  {P  Union  rued.  1854,  p.  248). 
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aware,  is  an  error  little  imjoutable  to  the  distinguished  surgeons  by  whom  these 
operations  were  performed.  It  is  generall}^  the  unfortunate  jDatient  who  is  the  cause 
of  his  own  disaster.'  ^ 

This  statement  very  truthfully  represents  the  state  of  the  case,  in  some  instances, 
without  doubt — in  those,  for  example,  in  which  the  patient,  being  conscious  of  the 
existence  of  the  rupture,  conceals  that  knowledge  from  his  medical  attendant,  or 
refuses  all  interference  beyond  external  or  internal  therapeutical  agents.  It  does 
not  remove  the  impvitation  of  neglect  from  him,  who,  when  the  case  is  under  his 
medical  care,  leaves  his  patient  for  several  hours  in  suflering  ;  nor  can  it  justify  the 
delay  which  is  caused  by  a  surgeon  who,  duly  appreciating  the  natvire  of  the  illness, 
refrains  from  liberating  the  constricted  bowel,  or  asking  others  to  do  so,  after 
appropriate  means  have  been  unsuccessfully  employed  to  return  it  by  the  taxis. 

We  have  never  known  an  instance  of  a  patient  dying  in  consequence  of  the  bowel 
being  liberated  at  too  early  a  period  ;  but  we  have  had  to  operate  upon  many  whose 
chances  of  life  were  absolutely  sacrificed  by  the  inexcusable  delay  which  had  occurred 
before  the  patient  was  submitted  to  the  operation.  We  make  this  assertion  after  a 
large  experience,  extending  over  many  yeai'S. 

Why  is  it  that  the  mortality  attending  strangulated  hernia  is  so  large  ?  How 
does  it  happen  that  eveiy  writer  iipon  this  disease  and  every  hospital  surgeon  has  to 
deplore  the  condition  of  patients  subjected  to  the  operation  for  the  liberation  of  the 
bowel  1  The  average  annual  mortality  in  this  metropolis  caused  by  hernia,  and 
published  by  the  Registrar-General  in  1863,  amounted  to  148.^     This   average  was 

Fig.  162. — The  Injm'ed  Tissues  of  a  Knuckle  of  Small  Intestine  which  had  been 
violently  contused  during  eflbrts  made  to  reduce  it. 


The  dark  shade  between  the  serous  and  mucous  m  •mbrane«  represents  blood  extravasated  in  the  walls.  The  whole  of 
tlie  knuckle  was  gangrenous,  although  it  had  been  strangulated  only  a  few  hours.  The  lines  of  ulceration  in  tlie 
mucous  membrane  are  distinctly  seen.  (Copied  from  a  coloured  drawing  and  preparation  in  Guy's  Hospital 
Museum.) 

calculated  from  the  total  number  of  deaths  from  this  cause  registered  during  the  pre- 
vious thirteen  years.  The  highest  number  recorded  is  for  the  year  1862,  viz.  170  ;  the 
lowest  in  1850,  128.  We  may  assume  that  the  increase  of  population,  and  greater 
accuracy  on  the  part  of  those  certifying  the  causes  of  death,  may  account  for  the 
difference  between  these  extremes — 42.  Now,  judging  from  the  condition  of  the  cases 
which  have  come  into  hospital  under  our  own  care,  we  believe  we  are  correct  in  stating 
that  the  mortality  might  be  reduced  at  least  by  two-thirds  if  the  libeiation  of  the 
bowel  was  effected  immediately  after  the  failure  of  judicious  attempts  to  reduce  the 
hernia  by  the  taxis,  assisted  by  proper  means,  or  soon  after  the  vomiting  of  fluids 
regurgitant  from  the  intestinal  tube.  We  do  not  hesitate  to  pronounce  this  judg- 
ment after  carefully  ascertaining  the  facts  of  the  cases  which  have  fallen  under  our 
own  treatment.  For  example,  in  inguinal  hernia  :  of  eight  fatal  cases,  three  wei-e 
incurable  in  consequence  of  the  condition  of  the  bowel,  irreparably  diseased  by  long- 
continued  constriction;  two  others  were  in  a  similar  state  from  the  bowel  having 
been  injured  by  violent  compression  employed  to  reduce  it.  Cases  of  femoral  hernia 
are  even  still  more  fatal  from  the  causes  above  mentioned.     In  twenty  out  of  twenty- 

^  Practical  Obs.  on  the  Operations  for  Strancjulated  Hernia,  p.  79,  8yo.  1809. 
^  Summary  of  Weeldi/  Returns  of  Births  and   Causes  of  Death   in  London -^  ptihlished  by 
the  authority  of  the  Registrar-General,  18G3. 
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eight,  the  immerliate  cause  of  death  was  atti-ibutable  to  the  disease  of  the  bowel 
which  had  formed  the  hernia;  this  morbid  state  depending  npon  injury,  over  which 
the  mere  hberation  of  the  bowel  exerted  but  slight  influence  towards  repair.  For  it 
should  be  remembered  that  the  simple  replacement  of  the  viscus  in  the  abdominal 
cavity  does  not  ensure  the  restoration  of  its  functions ;  the  surgeon  only  replaces  it 
in  that  situation  where  the  reparative  powers  of  nature  are  most  likely  to  exert  their 
influence  with  activity ;  and  that  if  the  tissues  of  the  hernia,  when  reduced,  are 
incapable  of  performing  their  functions,  those  of  the  intestine  cannot  be  performed, 
and  therefore  death  must  ensue.  In  several  of  these  cases  the  disease  of  the  bowel 
was  rendei'ed  still  more  surely  irreparable  by  the  pressure  to  which  it  had  been 
subjected  in  the  taxis  ;  and  in  two  instances  the  damage  inflicted  by  this  means  was 
so  great  as  to  have  absolutely  killed  the  entire  coil  of  intestine  which  was  in  the  sac 
(fig.  162). 

But  all  the  causes  which  produce  the  morbid  conditions  of  the  bowel  above 
mentioned,  and  more  fully  detailed  in  preceding  pages,  can  be  prevented.  They  may 
not  be  always  under  the  control  of  the  medical  attendant,  nor  amenable  to  surgical 
skill;  but  we  confidently  promulgate  the  doctrine  that  the  salvation  of  life  in  cases 
of  strangulated  hernia  entirely  depends  upon  the  liberation  of  the  bowel  at  the 
earliest  moment  practicable ;  and  the  converse  may  be  predicated,  that  the  destruction 
of  life  will  inevitably  ensue  in  proportion  to  the  length  of  time  the  constriction  has 
existed,  with  its  constitutional  consequences,  and  the  pi'olonged  and  forcible  taxis 
employed. 

The  vital  importance  of  liberating  the  bowel  from  constriction  at  the  earliest 
moment  cannot  be  over-estimated.  As  upon  the  speedy  accomplishment  of  this  the 
salvation  of  life  depends,  a  little  precipitate  action  may  even  be  forgiven,  so 
hazardous  is  the  position  of  a  patient  with  the  bowel  strangulated.  But,  what  is  the 
i-isk  attending  the  operation  of  exposing  the  hernial  sac,  dividing  the  impediment  to 
the  reduction  of  the  hernia,  and  reducing  it,  even  should  the  peritoneal  sac  require 
to  be  opened  %  Practically,  none.  In  comparison  with  that  of  leaving  the  bowel 
strangulated,  it  is  harmless. 

To  what  cause,  then,  may  we  attribute  the  culpable  negligence  of  those  who 
leave  the  poorer  classes  of  the  community  in  this  most  ^^erilous  moment — in  a  con- 
dition replete  with  jeopardy,  fraught  with  results  hazardous  in  the  extreme  %  It 
would  seem  that  the  embarrassment  and  the  delay  are  caused,  not  by  surgeons  being 
timid  and  slow  to  propose  a  remedy,  but  from  their  really  being  ignorant  of  the 
amount  of  mischief  certain  to  arise  by  allowing  the  constriction  of  the  bowel  to 
continue. 

We  once  heard  a  physician  relate  the  following  circumstance  :  Being  asked  to 
see  a  poor  woman  who  had  been  vomiting  for  several  hours,  he  discovered  a  hernial 
swelling.  He  suggested  that  a  surgeon  should  immediately  see  the  case,  intimating 
that  an  operation  was  urgently  needed.  The  gentleman  in  attendance  replied,  '  But 
will  it  not  be  desirable  to  wait  until  the  vomiting  has  ceased  before  the  performance 
of  the  operation  1 ' 

Can  any  principle  be  deduced  from  the  facts  detailed,  to  serve  as  a  guide  in 
determining  the  moment  at  which  the  attempts  to  reduce  the  hernia  by  the  taxis 
should  be  given  up,  not  only  as  hopeless  of  good  results,  but  fruitful  of  pernicious 
eflects,  and  a  cutting  operation  be  ui'ged  as  the  only  safe  means  to  libei^ate  the  bowel 
from  constriction  ?  We  may  certainly  now  assert  this  without  fearing  the  accusation 
of  too  great  precipitation  :  when  the  period  has  arrived  at  which  it  is  certain,  from 
the  nature  of  the  fiuids  vomited,  that  regurgitation  of  the  contents  of  the  duodenum 
and  jejunum  has  taken  place,  any  delay  in  effecting  the  reduction  of  the  bowel  is 
certain  to  be  attended  with  progressively  increasing  evils.  If  there  be  evidence  of 
regurgitation  from  the  ileum,  the  condition  of  the  patient  is  still  more  hazardous. 
Even  assuming  that  the  case  be  now  seen  for  the  first  time  at  this  period,  and  that 
attempts  have  not  been  made  to  reduce  the  protrusion,  delay  is  inadmissible.  The 
administration  of  chloroform  should  be  recommended  at  once,  with  an  understanding 
between  the  patient  and  the  surgeon  that  the  operation  should  be  immediately  per- 
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formed  if,  when  its  ansesthetic  effects  are  fully   developed,  he  fails  to  reduce  the 
hernia  hy  manipidation. 

M.  Desault,  fully  appreciating  the  injury  too  often  inflicted  on  the  hernia  by  the 
injudicious  and  violent  employment  of  the  taxis,  wrote  :  'Always  think  favourably 
of  a  case  of  strangulated  hernia  when  the  taxis  has  not  been  used.' 

Several  years  since  I  operated  upon  a  case  of  femoral  hernia  in  a  woman  who  had  Leen 
labouring  under  symptoms  of  strangulated  intestine  for  fourteen  days.  This  was  carefully 
ascertained.  The  bowel  was  thickened,  and  like  a  piece  of  leather.  Taxis  had  never  been 
employed,  and  this  patient  recovered  perfectly. 

Treatment  of  irreducible  hernia.  Rechiction  of  the  hernia  hy  the  taxis. — The 
endeavour  to  reduce  the  hernia,  which  consists  in  displacing  it  from  its  abnormal 
position,  and  passing  it  through  the  orifice  of  the  sac  into  the  peritoneal  cavity,  by 
dexterous  manipulation,  is  termed  the  use  of  the  taxis.  Of  course,  the  first  desire 
upon  the  part  of  the  surgeon  is  to  accomplish  this  feat.  But  all  attempts  to  re- 
place the  bowel  in  the  abdominal  cavity  should  be  relinquished  until  the  circum- 
stances attending  the  special  case  under  observation  have  been  carefully  asceitained 
and  considered. 

The  principal  circumstances  to  which  attention  should  be  directed  are  as 
follows  : — 

1 .  The  kind  and  variety  of  the  hernia  regarded  in  its  anatomical  relations. 

2.  The  duration  of  its  existence  :  whether  it  be  of  old  standing  and  slow  forma- 
tion, or  of  recent  and  sudden  development. 

3.  The  constitutional  condition  of  the  patient  at  the  immediate  moment,  as  in- 
fluenced by  the  present  illness.  The  hour  at  which  vomiting  commenced  ;  and  the 
variations  which  have  taken  place  in  the  composition  of  the  fluids  vomited  should  be 
determined  with  exactitude. 

4.  The  state  of  the  tnmour.  Its  usual  size  when  not  causing  illness ;  its  bulk 
before  vomiting  commenced  ;  the  changes  Avhich  have  taken  place  in  it  during  this 
stage  ;  the  pain  to  which  it  gives  rise,  if  merely  local  or  extending  into  the  abdomen, 
with  or  without  manipulation  ;  the  condition  of  its  coverings  :  its  probable  contents, 
so  far  as  may  be  conjectured  by  the  evidence,  assisted  by  touch  and  sight. 

5.  The  treatment  already  adopted  by  the  patient,  the  friends,  oi-  other  persons, 
before  the  observation  of  the  surgeon. 

These  are  all  subjects  upon  which  profound  reflection  and  serious  meditation  are 
urgently  demanded. 

Injurious  effects  j^'^'oduced  hy  the  taxis. — It  is  necessary  to  state  once  more  that 
irreparable  injury  is  frequently  inflicted  upon  the  herniated  bowel  by  violence  used 
at  all  stages  of  the  illness.  The  danger  of  any  mischief  occurring  by  the  use  of 
the  taxis  increases  in  proportion  to  the  length  of  time  the  bowel  has  been  strangu- 
lated. This  necessarily  arises  fi'om  the  tissues  of  the  viscus  becoming  less  and  less 
able  to  resist  the  pressure  of  the  hand  in  consequence  of  a  morbid  state  due  to  the 
constriction. 

The  principles  by  which  the  surgeon  should  be  influenced,  when  he  is  desirous  to 
reduce  a  hernia  without  the  use  of  the  knife,  or  by  the  taxis,  are  these  : 

1.  Before  vomiting  commences.  It  is  evidence  of  sound  judgment  to  abstain 
from  manipulation  of  the  tumour  in  this  stage,  and  until  other  remedial  means 
have  been  tried,  except  with  the  object  of  forming  a  correct  diagnostication  of  its 
nature.  The  taxis,  unassisted,  often  fails  to  replace  the  protruded  viscus,  and  in 
many  cases  upon  which  we  have  been  required  to  operate,  patients  have  stated  that 
the  vomiting  did  not  commence  until  after  the  use  of  prolonged  and  forcible 
pressure  of  the  tumour.  If  the  case  be  one  of  old  and  slowly-forming  hernia,  com- 
monly reducible,  which  has  become  more  painful  and  larger  than  usual,  for  a  few 
hours  only,  the  patient  should  be  enjoined  to  lie  on  the  back,  the  pelvis  being  elevated, 
and  the  knees  flexed.  Or,  in  other  words,  the  abdominal  muscles  must  be  relaxed, 
by  posture,  as  much   as  possible.     Warm  fomentations  are  to  be  disposed  over  the 


776  HERNIA. 

region  of  the  mouth  and  neck  of  the  sac,  especially  in  children ;  and  the  tnmour,  if 
it  be  a  scrotal  hernia,  sn])ported,  or  never  allowed  to  be  pendent,  thus  dragging  on 
the  neck  and  mouth  of  the  hernial  sac  by  its  own  weight.  The  lower  bowel  may 
be  induced  to  empty  itself  by  administering  au  enema  of  warm  water  with  a  long 
flexible  tube,  and  tincture  of  opium  should  l>e  given  in  doses  suitable  to  the  age  of 
the  patient.  It  is  desirable,  however,  that  a  full  dose  be  given  to  adults  :  and  with 
this  view  thirty  drops  diluted  with  camphor- mixture  is  not  too  large  a  quantity.  .  A 
few  hours  may  be  allowed  to  pass  away  in  order  to  afford  time  for  this  treatment  to 
take  effect,  unless  urgent  symptoms  arise. 

Some  patients  cannot  maintain  the  posture  just  described,  or  it  might  be  highly 
injudicious  to  enforce  it.  The  principle  of  relaxing  the  abdominal  muscles  may  then 
be  carried  out  by  allowing  the  patient  to  lie  on  the  side  of  the  trunk  ;  but  even  then 
the  hernial  tumour  must  be  carefully  supported. 

Under  the  influence  of  this  treatment  the  patient  very  often  falls  asleep,  and  on 
awaking  finds  that  the  pi'otrusion  has  returned  into  the  abdominal  cavity.  Now, 
should  that  happy  result  not  have  occurred,  it  will  be  desirable  to  manipulate  the 
tumour  gently,  which  perhaps  has  become  soft  and  flaccid.  This  must  be  done  upon 
some  fixed  |)rinciple.  A  successful  issue  will  not  accrue  luiless  the  pressure  employed 
be  directed  with  intelligence.  The  anatomical  relations  of  the  protrusion  with  the 
mouth  of  the  sac  and  the  apertures  in  the  abdominal  walls  must  be  carefully  con- 
sidered ;  and  the  course  or  direction  which  the  hernia  takes  in  its  descent  should  be 
strictly  regarded  in  all  efforts  undertaken  with  a  view  to  its  I'eduction.  The  patient 
must  be  disposed  in  a  posture  to  relax  all  the  abdominal  muscles  which  can  in  the 
slightest  degree  contract  around  the  mouth  of  the  sac.  This  part  of  the  sac  and  its 
neck  should  be  fixed,  as  far  as  practicable,  with  the  fingers  of  one  hand,  whilst  the 
fundus  of  the  tumour  is  held  in  the  palm  of  the  other.  This  proceeding  can  only  be 
adopted  when  the  tumoiu-  is  large.  The  object  desired  by  the  manipulator  is  two- 
fold :  first,  to  dilate  the  mouth  of  the  sac  ;  and,  secondly,  to  diminish  the  bulk  of 
the  protrusion.  The  area  of  the  orifice  of  the  sac  may  be  enlarged  by  employing  the 
widest  part  of  the  body  of  the  tuuiour  as  a  fulcrum,  over  which  the  tissues  composing 
that  part  of  tbe  sac  may  be  stretched.  If  an  enterocele  be  under  treatment,  the  size 
of  the  protrusion  may  be  diminished  by  partially  emptying  the  tube  of  its  contents; 
perhaps  by  relieving  the  congested  blood-vessels  :  and,  in  some  eases,  the  tension  of 
the  sac  is  lessened  by  pressing  the  serous  effusion  it  may  contain  into  the  peritoneal 
cavity.  That  fluid  being  thus  disposed  of,  the  operator  is  enabled  to  exert  a  more 
direct  influence  upon  the  hernia. 

2.  During  the  stage  of  vomiting.  It  behoves  the  surgeon  to  be  always  on  his 
guard  in  the  use  of  the  taxis,  when  vomiting  is  coincident  with  a  hernial  protrusion. 
The  longer  the  time,  indeed,  the  vomiting  has  lasted,  the  greater  the  risk  in  manipu- 
lation of  the  tumour.  If  before  the  commencement  of  vomiting  delicacy  of  handling 
be  important,  how  much  greater  now  is  the  necessity  for  gentleness  when  the  state  of 
the  protrusion,  as  indicated  by  the  symptoms,  can  be  foretold  !  Before  vomiting 
occurred,  the  tissues  of  the  bowel  were  comparatively  healthy,  and  the  damage 
inflicted  by  pressure  induced  a  morbid  state.  After  vomiting,  especially  if  it  has 
been  persistent  some  hours,  and  it  has  become  fteculent,  the  tissues  have  been  ren- 
dered morbid  by  the  constriction  to  which  they  have  been  subjected.  Ill  prepared, 
then,  are  they  now  to  resist  pressure,  and  the  effect  of  violence  will  surely  be  to  bruise 
or  lacerate  them. 

The  measures  whicli  were  employed  in  times  past  to  enable  the  surgeon  to  apply 
the  taxis  with  more  effect,  and  which  were  generally  prescribed  at  this  stage  of  a  case 
of  hernia,  need  no  more  than  simple  mention  here.  An  exception  may  be  taken  in 
favour  of  opium.  There  is  one  period  at  which  its  administration  is  attended  with 
decided  advantage.  After  carefully  watching  cases  of  sti^angulated  hernia,  we  believe 
we  have  correctly  noticed  that  there  is  a  short  interval  of  repose  which  continues 
until  regurgitation  takes  place  from  the  small  intestines.  This  occurs  when  the 
stomach  is  empty,  as  the  result  of  A'omiting  two  or  three  times.  If  this  moment  be 
seized,  and  a  full  dose  of  opium  in  solution,  with  a  little  stimulus,  be  administered, 
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the  hernia  may  sometimes  be  reduced  by  the  taxis.  But  when  once  the  vomiting  of 
regurgitated  fluids  is  an  undeniable  fact,  the  inward  administration  of  medicines  is 
pernicious. 

We  believe  the  statement  to  be  correct,  that  all  other  modes  of  treatment  have 
been  abandoned  in  favour  of  the  administiation  of  chloroform.  Why  ?  it  may  be 
asked.  An  analysis  of  the  effects  of  those  therapeutic  agents  formerly  in  vogue 
shows  that  they  exerted  an  influence  over  the  constitutional  and  local  causes  pre- 
venting the  reduction  of  the  hernia,  similar  to  that  which  is  now  accomplished  by 
chloroform  more  speedily,  more  certainly,  with  less  risk  to  life,  and  under  circum- 
stances much  more  within  control.  The  constitutional  i-emedies  were  bleeding,  the 
warm  or  hot  bath,  and  tobacco-euemata  ;  all  of  which  exert  a  powerful  but  uncertain 
influence  over  the  vascular,  nervous,  and  muscular  systems*  on  which  account  they 
cannot  be  employed  without  some  risk,  arising  from  eifdcts  which  are  often  uncon- 
ti'ollable  and  persistent  for  a  longer  period  than  is  desirable.  But  the  anfesthetic 
qualities  of  chloroform,  together  with  the  complete  suspension  of  all  voluntary 
muscular  action  induced  by  the  inhalation  of  its  vapour,  renders  this  therapeutic 
agent  of  inestimable  value,  especially  in  those  cases  in  which  the  abdominal  apertures 
are  under  the  influence  of  muscles  controlled  by  the  will,  as  well  as  stimulated  to  in-, 
voluntary  contraction  by  local  irritation. 

It  is  especially  beneficial  in  all  kinds  of  inguinal  hernia.  Its  good  effects  are 
most  striking  in  cases  of  hernia  into  the  vaginal  process  of  the  peritonaeum  occurring 
in  infants  and  youths,  as  also  in  those  varieties  developed  slowly  in  adult  life,  and 
which  have  existed  many  years.  In  fact,  the  operation  for  the  liberation  of  a  strangu- 
lated inguinal  hernia  in  middle  age  and  elderly  adults  is  now  rarely  reqiired  in 
comparison  with  the  frequency  of  its  performance  in  past  years.  As  soon  as  volun- 
tary muscular  contraction  ceases,  then  the  tumour  gradually  becomes  softer  or  less 
elastic,  under  gentle  and  well-preconcerted  pressure,  smaller  and  of  different  shape, 
until  at  last  the  hernia  escapes  from  the  embi-ace  of  the  mouth  of  the  sac  with  a 
sudden  jerk. 

The  sensation  the  surgeon  expeiiences  when  it  quits  the  sac  and  enters  the  peri- 
toneal cavity  is  very  peculiar  and  striking.  So  characteristic  is  this  of  the  complete 
freedom  of  the  bowel  from  constriction,  that  in  its  absence  the  expert  surgeon  imme- 
diately suspects  that  all  is  not  quite  right. 

Usually,  vomiting  ceases  after  the  reduction  of  the  hernia  at  once.  Occasionally, 
however,  it  may  continue  from  the  effect  of  the  chloroform  alone ;  but  the  pain  in 
the  abdomen  is  immediately  less,  and  quickly  ceases  altogether,  especially  that 
characteristic,  dragging  pain  across  the  mesogastrium. 

The  patient  should  maintain  the  recumbent  posture  for  a  short  time,  with  the 
abdominal  muscles  relaxed.  We  do  not  consider  it  necessary  to  place  a  pad  and 
bandage  over  the  mouth  of  the  sac.  Diet  of  a  bland  nature  and  semi-fluid  consistence 
may  be  allowed  in  small  quantities,  and  all  stimulation  of  the  alimentary  canal  by 
aperient  medicine  must  be  avoided.  As  soon  as  the  injui-ed  viscus  has  recovered  its 
functions,  the  bowels  will  act  spontaneously.  Stimulants  should  be  administered 
according  to  the  constitutional  depression  existing  at  the  moment. 

But  great  caution  as  well  as  discretion  are  necessary  qualifications  on  the  part  of 
the  surgeon  when  he  manipulates  the  tumour.  Daring  the  insensibility  of  the 
patient  thei-e  is  considerable  risk  of  bursting  the  intestine  or  lacerating  the  hernial 
sac.  For  twelve  hours,  or  even  perhaps  for  twenty-four  in  old  protrusions,  after  the 
first  vomit,  the  danger  of  using  the  taxis  with  sufficient  violence  to  burst  the  bowel  is 
not  very  great  ;  but  so  much  damage  may  be  inflicted  on  its  tissues  as  to  preclude  all 
hope  of  the  repair  of  the  mischief.  When  twenty-four  hours  have  expired,  during 
which  time  the  bowel  has  been  strangulated,  it  may  be  very  easily  burst  by  forcible 
pressure,  especially  if  during  the  latter  part  of  that  time  the  patient  has  been  vomit- 
ing fluids  which  have  regurgitated  into  the  stomach  from  the  small  intestines.  If 
there  be  hiccough,  the  taxis  is  inadmissible. 

The  indications  of  burst  bowel  ai^e  very  characteristic.  If  an  enterocele,  the 
hernia  glides  away  from  the  pressure  of  the  finger,  and   consequently  the  tumour 
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disappears.  This  net  is  not,  however,  accompanied  with  that  sudden  and  pecuh'ar 
sensation  which  the  rephicement  of  an  unburst  bowel  within  the  peritoneal  cavity 
produces.  The  patient  immediately  complains  of  severe  pain  in  the  abdominal 
region  ;  vomiting  ceases,  but  retching  and  hiccough  may  aiise  instead ;  collapse 
ra[)idly  supervenes,  and  death  closes  the  scene  in  a  few  hours.  In  some  instances  in- 
flammation and  suppuration  have  taken  place  in  the  sac,  and  extending  to  its 
coverings,  an  intestinal  abscess  has  been  developed.  A  fistulous  opening  thus 
becomes  established,  which  communicates  with  the  interior  of  the  alimentary  tube. 
(See  preceding  remarks  on  '  Artificial  Anus,'  p.  767.) 

There  is  a  period,  then,  '  when  the  symptoms  of  the  rupture  have  gone  very  far, 
that  it  is  imprudent  to  reduce  it,  even  if  possible  ;  but  as  it  is  impossible,  perhaps, 
to  tell  when  the  mortification  of  the  gut  is  gone  too  far  for  reduction,  it  will,  in 
general,  be  attempted  while  life  exists,  with  the  hopes  of  a  cure.  Upon  the  other 
hand  it  may  be  asserted,  or  supposed,  that  if  it  is  not  reduced,  the  person  must  ahso 
die ;  but  this  is  not  so  certain  as  the  other ;  for  the  mortification  of  a  gut  simply 
does  not  kill — it  only  kills  fj-ora  its  consequences;  and  there  is  a  material  difference 
between  a  mortified  gut  out  of  the  belly,  and  one  within.  The  consequence  of  one 
within  is  absolute  death;  but  the  one  without  in  genex'al  endeavoiu-s  at  a  cure,  by 
producing  inflammation  and  su])puration  of  the  parts,  which  is  pi'oducing  a  fistulous 
orifice,  or  artificial  anus.'  ' 

Cotd  ajJj^licafions. — Considerable  advantage  attends  the  application  of  cold  over 
the  tumour.  But  when  either  ice  or  freezing  mixtures  are  used,  their  action  miist 
be  widely  extended  over  the  mouth,  neck,  and  body  of  the  sac.  The  local  effects  of 
cold  ai-e  to  diminish  the  bulk  of  the  protrusion,  by  exciting  conti'action  of  its  blood- 
vessels ;  to  retard  inflammatory  processes  ;  and,  by  reducing  nervous  sensibility,  to 
permit  an  advantageous  manipulation  of  the  tumour.  Frigorific  applications  are 
valuable  agents  when  thei'e  may  be  unavoidable  delay  in  obtaining  chloroform,  or  in 
liberating  the  bowel  from  constriction.  The  moment  for  their  employment  is  after 
vomiting  has  commenced,  and  we  consider  they  are  more  suitable  to  cases  occurring 
in  the  adult  than  in  the  earlier  periods  of  life.  The  advantages  attending  their  em- 
ployment, however,  are  so  trifling  in  comparison  with  the  injury  certain  to  be  in- 
flicted on  the  bowel  by  prolonged  constriction,  that  it  is  safer  to  proceed  at  once  to 
its  liberation  by  operation,  than  to  allow  any  great  length  of  time  to  elapse  in  the 
expectation  of  an  advantage,  which  is  in  any  case  doiibtful.  In  practice,  cold  appli- 
cations can  only  be  regarded  in  the  light  of  very  useful  prophylactics.  After  marked 
indications  of  strangulated  bowel  have  existed  twenty-four  hours,  cold  as  a  local 
therapeutic  agent  is  scarcely  admissible,  as  a  rule,  on  account  of  the  delay  which 
must  necessarily  occur  at  this  important  moment. 

The  distressing  thirst,  an  accompaniment  of  continued  vomiting,  is  greatly  allayed 
by  taking  small  pieces  of  ice  into  the  mouth. 

The  administration  of  every  kind  of  purgative  medicine  must  be  scrupulously 
avoided  in  all  stages  of  strangulated  bowel.  When  swallowed,  they  are  usually 
speedily  vomited ;  and  therefore  it  is  sometimes  suggested  that  under  these  circum- 
stances they  cannot  produce  a  bad  effect.  This,  however,  is  not  always  the  case. 
We  have  seen  fatal  results  ensue  from  diarrhoea  quickly  superveidng  after  the  bowel 
had  been  reduced,  the  exciting  cause  of  which  was  referable  to  purgative  medicines 
taken  during  the  stage  of  vomiting. 

A  purgative  enema  seems  to  exert  a  beneficial  effect  occasionally.  But  after  one 
has  been  used  in  the  early  period  of  the  attack,  a  repetition  of  this  treatment  is 
perhaps  hurtful  in  the  majority  of  cases. 

Many  other  local  and  constitutional  remedies  have  been  employed  with  the  inten- 
tion of  assisting  the  reduction  of  a  hernia,  and  with  occasional  benefit.  But  the 
uncertain  result  which  attends  their  employment ;  the  disease,  which  is  always 
progressive  in  the  herniated  viscus ;  and  the  risk  to  life,  a  certain  accompaniment  of 
continued   strangulation   of  the  hernia,   and   its  attendant  consequences — deter  the 

*  Huntericm  MS.  Cat.  of  the  Mus.  Roy.  Coll.  Surg.  Eng.  vol.  iii.  p.  117. 
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experienced  surgeon  fi'om  persiisting  in  entertaining  ilie  hope  of  reducing  the  protru- 
sion by  the  taxis,  after  chloroform  has  been  fully  administered,  and  the  hernia  remains 
unreduced. 

Hei'nise  have  been  I'eplaced  whilst  completely  reversing  the  ordinary  position  of 
the  trunk,  by  keeping  the  head  nearest  the  ground  and  the  pelvis  upwards.  A 
patient  may  be  placed  in  this  posture  (head  downwards)  by  hanging  over  the  back  of 
a  man,  or  over  the  side  of  a  high  bedstead  or  sofa,  whilst  the  knees  are  at  the  same 
time  flexed.  Another  method  consists  in  encircling  the  mesogastrium  with  a  folded 
sheet  or  round-towel,  and  at  the  same  time  drawing  the  contents  of  the  pelvic  region 
from  below  upwards,  whilst  the  patient  lies  in  a  recumbent  posture. 

When  the  hernia  is  but  recently  strangulated,  and  it  is  an  object  to  reduce  it  as 
speedily  as  possible,  without  a  cutting  operation,  any  method  suggested  which  has 
been  once  successfully  employed  is  perhaps  worthy  of  a  trial. 

Injuries  inflicted  and  accidents  occttrring  in  the  use  of  the  taxis. — These  aflPect  the 
following  structures,  sepai-ately  or  in  combination ;  l)ut  we  may  consider  indepen- 
dently— 

Those  affecting  the  hernia;  those  affecting  the  sac;  and  those  involving  the 
tissues  covering  the  sac. 

The  hernia,  whether  consisting  of  a  hollow  or  a  solid  viscus,  may  be  bruised,  and 
its  blood-vessels  ruptured.  Under  these  conditions  blood  is  extravasated  into  the 
tissues  composing  it,  producing  either  patches  of  ecchymosis,  or,  when  an  enterocele 
exists,  layers  of  effused  blood  appear  between  the  different  coats  of  the  viscus. 

The  tissues  of  the  bowel  being  delicate,  they  are  more  commonly  subjected  to 
irrepaiable  injury  by  violent  taxis  than  the  omentum.  The  presence  of  this  struc- 
ture, perhaps,  often  tends  to  prevent  the  serious  mischief  just  described.  The  degree 
of  irreparable  injury  inflicted  on  the  bowel  cannot  be  accurately  estimated  by  the 
length  of  time  the  symptoms  of  strangulation  have  existed.  Much  rather  does  it 
depend  upon  the  violence  and  prolongation  of  the  attempts  employed  in  the  taxis. 
At  any  moment  during  the  first  twenty-four  hours  succeeding  the  first  act  of  vomiting, 
the  entire  portion  or  coil  of  bowel  in  the  sac  may  be  so  disorganised  by  pressure,  that 
its  vitality  is  entirely  destroyed,  and  so  literally  killed,  that  nature  throws  off  the  part 
by  the  processes  usually  attending  the  separation  of  living  from  dead  tissues.  Under 
these  circumstances,  the  entire  calibre  of  the  canal  is  divided,  and  an  arti^cial  aniis 
is  formed  :  or  death  takes  place  in  consequence  of  exti'avasation  of  the  stercoraceous 
material  into  the  peritoneal  cavity.  Sometimes  the  tissues  of  the  bowel  are  cut  by 
pressure  against  the  orifice  of  the  sac,  or  the  structures  suri^ounding  it ;  as  in 
femoral  hernia,  against  the  free  edge  of  Gimbernat's  ligament.      (See  fig.  162.) 

After  the  expiration  of  twenty -four  hours,  the  constriction  to  which  the  bowel 
has  been  exposed  having  led  to  inflammatory  effusion  into  and  softening  of  its  textures, 
there  is  great  risk  of  bursting  the  tube.  This  rent  usually  occurs  at  the  convex 
border  of  the  gut,  at  the  farthest  ])oint  from  the  mesentery,  and  corresponds  with  the 
direction  of  the  circular  contractile  fibres. 

Another  effect  of  A'iolent  compression  is  to  cause  the  mixture  of  blood  and  coagula 
with  the  serum  in  the  sac,  and  flakes  of  lymph  or  puriform  effusion  arise  from  the 
same  injurious  interference.  The  local  and  constitutional  indications  of  these  in- 
j  uries  have  been  described  in  a  preceding  page. 

Injuries  of  hernial  tumours  hy  accidental  violence. — We  may  here  briefly  describe 
the  treatment  of  those  injuries  which  happen  to  hernial  tumours  from  accidental 
circumstances,  during  the  pursuit  of  the  ordinary  avocations  of  individuals  aijiicted 
with  reducible  as  well  as  irreducible  ruptures.  The  reader  will  derive  more  informa- 
tion on  this  subject  than  it  is  possible  to  introduce  here,  by  the  perusal  of  a  most 
interesting  paper  entitled  '  On  the  Proceeding  to  be  adopted  in  a  Case  of  Injured 
Intestine  from  a  Blow  on  a  Hernial  Sac,'  by  the  late  Mr.  Aston  Key.^ 

A  simple  contusion  is  the  mildest  form  of  injury.  Should  the  signs  of  more 
1   Gm/s  Hospital  Reports,  1842,  vol.  vii.  p.  261. 
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severe  mischief  be  absent,  tlie  hernia  may  then  be  returned.  It  is  important,  how- 
ever, that  the  patient  abstain  from  bodily  exertion,  and  the  alimentary  canal  be  kept 
in  a  state  of  repose.  If  the  violence  of  the  blow  have  been  sufficient  to  cause  inflam- 
mation and  ulceration  of  the  gut,  the  slightest  indication  of  any  such  secondary 
mischief  must  be  watched  \yith  the  most  anxious  care,  and  the  favourable  moment 
seized  when  an  incision  into  the  tumour  will  allow  the  escape  of  the  contents  of  the 
alimentai-y  canal,  and  by  this  proceeding  avoid  the  risk  of  extravasation  into  the 
peritoneal  cavity. 

But  when  there  are  plain  indications  that  the  primary  effect  of  the  violence  has 
been  to  lacerate  the  intestine,  which  by  chance  was  contained  in  the  sac  at  the 
moment  the  injury  was  inflicted,  time  should  not  be  wasted  in  adopting  palliative 
measures ;  but  the  hernial  sac  must  be  freely  cut  open,  and  thus  a  ready  means  .of 
escaj)e  be  made  for  the  stercoraceous  fluids.  The  symptoms  indicating  a  wound  of 
the  intestines  are  described  in  the  essay  on  Injuries  of  the  ABDOMEisr. 

Another  variety  of  injury  of  a  hernial  tumour  is  when  the  patient  has  an  irre- 
ducible epiplocele.  The  omentum  is  adherent  to  the  mouth  of  the  sac,  and  entirely 
blocks  it  up,  as  it  were,  whilst  the  body  of  the  sac  remains  as  a  simple  closed  serous 
cavity.  A  contusion  of  such  a  tumour  excites  inflammation  and  suppuration  within 
the  sac.  Considerable  embarrassment  may  be  experienced  in  precisely  diagnosti- 
cating the  exact  nature  of  the  disease. 

Injuries  of  the  hernial  sac. — There  are  two  varieties  of  injury  which  produce 
important  effects  on  the  sac  containing  the  hernia.  Both  of  them  render  a  case  of 
strangulated  hernia  exceedingly  complicated  and  embarrassing.  The  violence  causing 
the  mischief  may  be  applied  to  the  tumour  either  by  the  suffei-er  or  another  person  ; 
but  considerable  force  is  requisite  to  rend  or  tear  the  tissues  composing  the  sac,  or  to 
separate  it  from  its  surrounding  connections.  These  injuries  more  frequently  happen 
in  association  with  long-continued  pressure  than  after  short  trials  of  the  taxis.  The 
two  varieties  are  as  follows  : 

A.  Ji/j  disjjlacement. — The  sac  is  detached,  to  a  greater  or  less  extent,  from  the 
surrounding  structures.  Those  parts  of  the  sac  called  the  orifice  and  neck  are  more 
frequently  aflfected  by  this  injury  than  any  other  portion.  They  become  detached 
from  the  inner  surface  of  the  internal  abdominal  fascia.  Together  with  these,  that 
portion  of  the  parietal  pei'itonseum  immediately  circumjacent  to  the  sac's  moubh  is 
also  severed  from  its  attachments,  and  in  this  manner  a  pouch  is  formed  within  the 
fascial  membrane  of  the  abdomen,  into  which  the  hernia  may  be  forced ;  and  being 
retained  therein,  is  lost  to  touch  and  sight.  Sir  Chailes  Bell  has  recorded  a  case 
which  illustrates  this  injury.^ 

It  is  stated  that  the  entire  hernial  tumour  may  be  pushed  within  the  abdominal 
walls,  in  a  mass,  whilst  the  hernia  is  still  strangulated  by  the  orifice  of  its  sac.  This 
injury  was  first  described  by  French  wxiters,  under  the  appellation  of  '  reduction  en 
bloc'  However,'  of  late,  examinations  made  after  death  indicate  other  lesions  to  be 
the  probable  causes  of  the  disappearance  of  the  hernia,  in  some  cases  ;  and  certainly 
afford  conclusive  evidence  that  such  an  accidental  disposition  of  the  sac,  when  strictly 
examined  in  an  anatomical  point  of  view,  must  still  be  regarded  as  a  very  rare  occur- 
rence indeed.     We  refer  the  reader  to  Mr.  Luke's  paper  for  further  information.^ 

In  offering  the  following  explanation  of  many  of  these  cases,  we  court  the  inquiry 
of  future  observers,  to  support  its  coi"rectness  or  to  prove  it  to  be  erroneous. 

The  tissues  of  the  scrotum  are  very  loose,  and  readily  change  their  position.  Every 
observer  must  have  noticed  the  variable  length  of  the  spermatic  cord,  between  the 
external  abdominal  ring  and  the  testis  at  different  times.  The  hernial  sac,  attached 
to  the  anterior  surface  of  the  spermatic  cord,  also  vaides  in  length  in  like  manner. 
When  the  hernia  occupies  the  sac,  the  latter  extends  lower  than  when  it  is  empty, 
in  which  last  state  it  pei-haps  only  just  emerges  from  the  inferior  outlet  of  the 
inguinal  canal.     Now  let   its   mouth  and  neck   be   detached  from    the  internal  ab- 

1  Loncl  Med.  Gaz.  1828,  vol.  i.  p.  485. 

2  Med.-Chir.  Trans.  1843,  vol.  xxvi.  p.  159. 
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dotuinal  ring,  and  the  hernia  still  strangulated  by  the  margins  of  the  orifice  be 
pushed  inside  the  abdominal  walls.  The  fundus  of  the  sac  attached  to  the  tissues  of 
the  scrotum  is  not  on  this  account  severed  from  those  connections,  but  merely 
ascends  towards  the  inguinal  canal,  and  lies  partially  within  it  with  its  walls  in  close 
contact,  which,  being  rather  thin,  are  not  very  recognisable.  The  fact  that  this  part 
of  the  hernial  sac  has  been  often  found  in  this  situation  during  the  progress  of  an 
operation  for  the  liberation  of  the  strangulated  gut,  is  attested  by  the  reporters  of 
those  operations.' 

B.  By  laceration  or  bursting. — As  the  effect  of  forcible  and  long-sustained  com- 
pression of  the  hernial  tumour,  the  delicate  serous  membrane  of  the  sac  is  rent, 
burst,  or  torn,  and  the  hernia  makes  its  escape  through  the  aperture  into  the  sub- 
serous connective  tissue.  Its  course  outside  the  peritoneal  sac  is  advanced  by  con- 
tinued pressure ;  and  detaching  the  connections  of  the  neighbouring  peritonaeum, 
it  forms  for  itself  a  pouch  between  that  serous  membrane  and  the  internal  abdominal 
fascia. 

The  part  of  the  sac  a  little  below  its  abdominal  orifice  or  mouth,  usually  styled 
the  neck,  which  lies  in  the  inguinal  canal,  is  most  frequently  burst  along  its  posterior 
surface.  This  injury  is  moi'e  commonly  produced  in  that  variety  of  inguinal  hernia, 
the  sac  of  which  is  constituted  of  the  vaginal  process  of  the  peritonteam,  whether  the 
hei'uia  be  in  contact  with  the  testis  or  not.  It  is  inflicted  with  remai-kable  facility 
when  the  patient  is  fully  under  the  anaesthetic  influence  of  chloroform,  especially  if 
he  be  also  youthful.  This  accident  is  easily  imitated,  after  death,  upon  a  subject  in 
which  the  neck  of  the  hernial  sac  happens  to  be  rather  long,  by  cutting  an  opening 
in  its  posterior  wall,  and  pushing  the  finger  in  a  backward  direction.  The  course 
which  the  finger  takes  is  that  one  which  the  hernia  would  pursue. 

The  indications  of  the  accident  having  taken  place  are  as  follows  :  the  tumour 
ijecomes  flaccid,  and  therefore  smaller,  which  alteration  in  its  features  is  probably  owing, 
to  the  serum  which  the  sac  contained  being  squeezed  through  the  rent  into  the  con- 
nective tissue  around  the  sac ;  the  bulk  of  the  tumour  slowly  diminishes  as  the  pres- 
sure is  continued,  until  at  last  very  little,  if  anything,  can  be  felt,  but  the  surgeon 
has  failed  to  experience  that  sudden  jerk  so  characteristic  of  the  escape  of  the  hernia 
from  the  gripe  of  the  month  of  the  sac,  as  it  enters  the  abdominal  cavity ;  and  if  he 
have  had  much  experience  of  the  reduction  of  hernial  proti'usions,  doubts  will  arise 
in  his  mind  as  to  the  probable  direction  this  one  has  taken.  After  the  effects  of  the 
chloroform  have  passed  away,  all  the  symptoms  of  strangulated  bowel  recur,  and 
perhaps  with  increased  force.  Even  the  tumour  itself  may  reappear,  and  recede  on 
the  application  of  slight  pressure. 

Now  all  these  cii'cumstances  are  liighly  characteristic  of  the  accident  that  has 
occurred ;  and  there  remains  but  one  proceeding  to  be  adopted  immediately.  It  is 
this.  The  hernial  sac  must  be  exposed  and  opened.  Perhaps  it  may  appear  to  be 
empty ;  and  even  the  finger  passed  upwards  and  along  the  inguinal  division  of  the 
sac  enters  a  cavity  through  a  well-defined  aperture,  in  which  intestine  is  felt.  This 
abnormal  aperture  may  be  mistaken  for  the  internal  ring  and  the  cavity  into  which 
it  leads,  that  of  the  abdomen.  Acting  upon  this  belief,  however,  would  lead  to  the 
commission  of  a  fatal  error  ;  one  which,  if  not  detected  at  the  moment,  will  surely 
compromise  the  life  of  the  patient.  An  effort  must  now  be  made  to  draw  the  bowel 
out,  if  it  does  not  come  forth  spontaneously;  and  when  this  is  accomplished,  the  true 
mouth  of  the  sac  will  be  discovered  by  passing  the  finger  u]:) wards  along  the  anterior 
surface  of  the  mesentery.  By  the  orifice  of  the  hernial  sac  the  protrusion  is  firmly 
constricted.  The  constricting  tissues,  therefoi-e,  require  to  be  cut ;  after  which 
operation,  the  exercise  of  great  care  and  caution  is  needed  to  prevent  the  entrance 
of  the  hernia  once  more  into  the  abnormal  space  outside  the  peritoneal  cavity.  As 
the  salvation  of  life  depends  upon  the  return  of  the  protrusion  through  the  natural 
orifice  of  the  sac,  considerable  freedom  in  the  use  of  the  knife  is  justifiable,  if  the 
attainment  of  the  desired  end  is  thus  facilitated,  and  the  risk  of  failure  in  doing  this 
thereby  removed.  All  cases  of  this  description  not  only  give  rise  to  great  embarrass- 
^  Med.-Chir.  Trans.  1859,  vol.  xlii. ;  see  tables  at  end  of  paper,  p.  278. 
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ment  and  difficulty,  but  they  are  also  associated  with  very  unfavotirable  consequences 
and  results. 

Injuries  to  the  coverings  of  the  hernial  sac. — A  very  short  description  will  suffice 
to  indicate  the  nature  and  effects  of  the  injuries  intlicted  on  the  tissues  coA'^ering 
the  sac  by  the  use  of  unjustifiable  violence  in  attempting  to  reduce  a  hernia  by 
the  taxis.  We  have  seen  the  results  of  contusion  ;  namely,  ecchymosis  of  the 
integuments  ;  extravasation  of  blood  and  cedematous  infiltration  into  the  subcuta- 
neous tissues  covering  the  sac ;  and  inflammation  of  all  the  structures  together,  passing 
on  to  suppuration,  sloughing,  and  phlegmon,  extending  to  the  neighbouring  regions. 
Those  local  morbid  conditions  require  the  ordinary  topical  measures  suited  to  them. 

The  disappearance  of  the  hernia  in  consequence  of  its  passage  from  one  sac  into 
another  ;  — intra-parietal. — We  may  here  allude  to  those  rare  cases  of  inguinal  hernia 
which  are  complicated  with  an  intra-parietal  sac.  Anatomically  examined,  the 
hernial  sac  in  these  cases  consists  of  two  parts  ;  that  division  which  passes  along  the 
inguinal  canal  into  the  scrotum,  and  that  one  which  is  lodged  in  the  walls  of  the 
abdomen.  A  full  description  of  these  curiously  developed  sacs  is  given  in  the  section 
of  this  paper  devoted  to  inguinal  hernia.  Now  when  the  hernia  is  strangulated  by 
the  ventral  orifice  of  the  sac,  and  it  occupies  the  scrotal  division,  it  may  be  pushed 
by  the  taxis,  even  when  employed  with  the  utmost  care  and  skill,  into  the  other  sac, 
and  thus,  the  tumour  disappearing,  the  surgeon  considers  the  hernia  reduced.  The 
constitutional  symptoms,  however,  quickly  indicate  that  this  is  not  the  case.  By 
inducing  violent  action  of  the  abdominal  muscles,  or  making  the  patient  stand  erect, 
the  hernia  will  sometimes  reappear.  Under  any  circumstances,  the  liberation  of  the 
bowel  is  demanded,  and  in  the  necessary  operation  to  accomplish  this  end  great  care 
is  required  to  avoid  passing  the  bowel  from  one  sac  into  the  other,  instead  of  into  the 
abdominal  cavity. 

The  operation  for  the  removal  of  the  impediment  to  the  reduction  of  the  hoioel,  or 
the  liberation  of  the  hernia. — The  culminating  point  in  the  treatment  of  every  case 
of  strangulated  enterocele  is  reached  when  the  impediment  to  the  reduction  of  the 
bowel  must  be  removed  by  a  cutting  operation.  This  of  course  occurs  after  the 
failure  to  reduce  the  protrusion  by  the  taxis. 

The  part  of  the  practical  surgeon  is  not  only  to  know  truth,  but  to  apply  it ;  and 
Jiowever  repugnant  to  the  feelings  of  the  patient  or  creative  of  alarm  the  thoughts 
of  an  operation  may  be,  it  is  his  paramount  duty  to  urge  concurrence  in  this  step,  as 
it  alone  offers  the  surest  prospect  of  the  salvation  of  life. 

By  too  many  medical  men  the  cutting  operation  seems  to  be  regarded  in  the  light 
of  a  last  resource,  and  one  which  it  is  improper  to  use  until  danger  to  the  life  of 
the  patient  appears  imminent.  But  the  sooner  that  this  fatal  error  is  eradicated,  the 
sooner  shall  we  discover  upon  what  fallacious  views  it  has  been  based.  We  believe 
that  death  resulting  from  strangulated  bowel  would  be  a  rare  occurrence,  if  it  were 
practicable  to  return  every  strangulated  enterocele  within  twelve  hours  after  the 
commencement  of  the  symptoms,  even  assuming  that  the  cutting  operation  be 
reqiiired  to  accomplish  that  end  in  every  case.  For  let  this  conviction  be  firmly 
impressed  upon  the  roind,  that  death  results  not  from  the  operation,  but  because  the 
operation  was  not  performed  at  the  right  moment. 

Every  medical  attendant  upon  a  case  of  strangulated  hernia  should  reflect  on 
these  indisputable  facts,  that  so  long  as  the  viscus  remains  in  that  condition  the  life 
of  the  patient  is  slowly  ebbing;  that  to  his  judgment  and  foresight  has  been 
committed  the  safety  of  the  sufferer ;  and  that  upon  his  discretion,  firmness,  and 
resolution  hangs  the  fatal  issue.  For  it  is  no  exaggeration  to  say,  that  each  mirnite 
as  it  elapses  carries  with  it  the  chances  of  recovery  further  and  further  away. 

We  hope  that  the  mortality  arising  from  strangulated  hernia  is  not  now  so  large 
as  it  once  was.^     Nevertheless,  at  this  moment  it  is  excessive;  and  when  we  know, 

^  Mr.  Hey  states,  that  when  he  entered  upon  the  profession  of  surgery,  now  one  hundred 
years  since,  '  the  operation  for  the  strangulated  hernia  had  not  been  performed  by  any  of  the 
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and  all  professing  sui'gery  should  know,  how  surely  the  liberation  of  the  bowel  tends 
to  save  the  life  of  the  patient,  why  is  it  not  done  the  moment  all  other  measures 
have  failed  to  replace  the  gut  in  the  abdominal  cavity  1  Some  medical  men  do  not 
seem  to  be  sensible  of,  or  to  appreciate  the  vast  amount  of  injury  which  is  certain  to 
■  accrue  from  the  persistent  vomiting,  nor  to  value  the  indications  derivable  from  the 
character  of  the  vomit.  They  most  assiduously  attempt  to  check  the  vomiting  by 
administeiing  medicines ;  but  they  utterly  reject,  at  the  suitable  moment,  the  only 
means  by  which  it  is  to  be  arrested.' 

The  operatio'n,  kelotomy,  herniotomy.  The  first  part  of  the  operation  consists  in 
cutting  through  all  the  tissues  covering  the  hernial  sac,  carefully  recognising  their 
characteristics  as  they  differ  in  the  special  regional  varieties  of  hernia.  Having 
reached  the  sac  containing  the  strangulated  viscus,  the  operator  now  determines  upon 
the  propriety  of  opening  it  and  exposing  its  contents  to  sight  and  touch. 

If  he  determines  to  cut  the  sac  open,  it  should  be  done  in  this  manner.  The  body 
of  the  sac  is  nipped  tip  between  the  finger  and  thuuib,  and  with  exceedingly  gieat 
care,  to  avoid  at  the  same  time  including  the  walls  of  the  bowel.  An  opening 
sufficiently  large  to  admit  a  grooved  director  is  next  made  with  a  scalpel,  the  sharp 
edge  of  which  must  not  be  directed  towards  the  contents  of  the  sac,  but  laterally. 
The  side  of  the  blade  should  be  placed  nearly  flat  on  the  tumour.  By  this  manage- 
ment of  the  instrument,  all  risk  of  injuring  the  intestine  is  removed.  A  grooved 
director  having  been  passed  thi-ough  the  opening  and  firmly  held  against  the  inside 
of  the  sac,  rather  indeed  stretching  its  tissues  over  it,  they  are  freely  divided,  upwards 
and  downwards,  or  towards  its  orifice  and  fundus. 

Usually  the  escape  of  more  or  less  serum  is  a  sufficient  indication  that  the  hernial 
sac  has  been  opened.  But  the  operator  should  not  be  thrown  oS"  his  guard  by  an 
absence  of  serum,  when  the  sac  has  been  cut,  any  more  than  by  seeing  a  flow  of  fluid 
when  it  has  not  been  even  reached.  The  latter  somewhat  rare  occurrence  is  due  to 
the  development  of  a  cyst  upon  the  hernial  tumour,  and  is  at  once  explained  by 
passing  the  finger  into  a  circumscribed  cavity.  For  the  variable  conditions  of  the 
serum,  see  p.  769. 

When  an  enterocele  is  under  treatment,  the  intestine  is  brought  into  view  as  soon 
as  the  sac  is  opened  ;  but  in  an  entero-epiplocele  it  often  happens  that  the  omentum 
only  is  exposed.  The  surgeon  then  carefully  raises  this  structure,  for  the  bowel  hes 
underneath  in  the  majority  of  cases.  It  is  wholly  enveloped  by  it  in  some  instances, 
when  that  arrangement  termed  an  omental  sac  exists.     In  this  case  the  omentum 

surgeons  in  Leeds; '  and  be  adds,  that  be  '  lost  three  patients  in  five  upon  whom  the  operation 
was  performed  '  {Practical  Obs.  in  Sun/eri/,  .3rd  edit.  1814,  p.  129).  Are  the  results  of  the 
treatment  of  strangulated  hernia  more  successful  at  the  present  day  ?     We  fear  not. 

^  We  may  liave  expressed  our  views  a  little  strongly,  and  tbus  laid  ourselves  open  to 
criticism  and  animadversion  ;  for  we  confess  to  have  been  a  little  influenced  whilst  writing 
these  lines  by  an  occurrence  which  took  place  at  the  time  of  doing  so.  A  fine  woman  for  her 
age,  which  was  71  years,  known  to  be  the  subject  of  strangulated  femoral  hernia,  av as  allowed 
to  vomit  persistently  for  between  ten  and  eleven  days.  At  this  time  she  was  sent  to  the 
hospital  '  for  the  operation,'  which  necessitated  a  journey  of  several  miles.  She  arrived  cold 
and  pulseless,  though  intelligent ;  tlie  abdomen  was  tympanitic  :  she  was  in  fact  moribund. 
As  soon  as  practicable  the  liberation  of  the  bowel  was  effected.  The  escape  of  purulent 
i3uid  from  the  abdomen  was  sufficiently  characteristic  of  the  condition  of  the  peritoneal  cavity. 
In  spite  of  warmth  applied  to  the  surface  of  the  body  and  stimulants  administered  internally, 
she  expired  in  a  few  hours  after  admission.  Yet,  during  the  ten  days  preceding,  medicines 
had  been  prescribed  to  arrest  the  vomiting,  taxis  had  been  frequently  employed,  and  the 
marvel  was,  as  a  friend  who  accompanied  her  expressed  it,  that  she  reached  the  hospital 
alive.  What  other  result  than  death  coidd  have  been  anticipated  ?  7e?i  dai/s  vomiting,  and 
starvation  for  the  same  period,  was  surely  enough  to  destroy  life  at  tlie  age  of  71  years  ;  but, 
in  addition,  she  had  a  perforating  ulcer  at  the  point  of  junction  of  the  upper  division  of  the 
alimentary  canal  with  the  hernia,  extravasation  of  stercoraceous  matter,  and  diffused  perito- 
nitis. Nor  is  this  case  an  isolated  example  of  culpable  negligence.  Instances  already  recorded 
in  books,  and  abundantly  exemplihed  by  reports  in  the  w^eekly  medical  journals,  abound  in 
the  metropolitan  and  provincial  hospitals.  Such  misfortunes — for  we  deem  it  to  be  a  mis- 
fortune that  hospital  surgeons  have  to  treat  cases  of  this  kind — would  never  occur  if  the 
medical  attendant  could  hut  be  made  to  feel  that  his  patient  lies  within  the  jaws  of  death 
until  the  intestine  is  returned  into  the  peritoneal  cavity. 
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requires  to  be  carefully  unravelled.     We  employ  the  last  word  in  order  to  insure  the 
use  of  much  care  and  caution  in  the  division  of  its  tissues.' 

The  condition  of  the  bowel  should  be  now  carefully  ascertained,  for  by  the  morbid 
state  of  its  tissues  the  surgeon  determines  upon  the  propriety  of  placing  it  within  the 
peritoneal  cavity,  or  allowing  it  to  I'emain  outside  of  the  abdomen.  Simple  adhesions 
of  the  bowel  to  the  body  of  the  sac  may  be  gently  broken  down  ;  but  the  greatest 
caution  is  required  in  this  treatment  of  the  hernia  where  it  lies  within  the  orifice  of 
the  sac,  as  by  rough  manipulation  its  tissues  may  be  torn,  when  extravasation  of  the 
contents  of  the  tube  into  the  peritoneal  cavity  will  take  place.  If  the  bowel  is  rup- 
tured, it  must  be  confined  to  the  edges  of  the  wound  by  sutures. 

To  reach  the  impediment  to  the  reduction  of  the  hernia,  the  point  of  the  index- 
finger  is  now  directed  upon  the  anterior  surface  of  the  mesentei-y,  towards  the  mouth 
of  the  sac.  Should  the  end  of  the  finger  pass  freely  through  the  ventral  orifice  of 
the  sac  into  the  peritoneal  cavity,  when  introduced  with  great  gentleness,  an  attempt 
may  be  made  to  reduce  the  hernia  without  cutting  this  part  of  the  sac.  In  the  mani- 
pulation of  the  bowel  great  delicacy  is  required.  The  surgeon  gently  presses  the  dis- 
tended coil,  and  if  its  fluid  or  gaseous  contents  escape  into  the  continuity  of  the  canal, 
it  soon  becomes  flaccid.  This  condition  may  be  regarded  as  an  indication  that  the 
protrusion  is  reducible  without  cutting  the  orifice  of  the  sac.  On  the  contrary,  if 
after  delicate  and  continued  digital  pressure  the  knuckle  of  intestine  continues  to 
be  tense,  elastic,  and  round,  the  surgeon  decides  to  enlarge  the  mouth  of  the  sac  by 
cutting  it.  Operators  with  little  experience  would  do  well  to  make  use  of  a  grooved 
director.  This  instrument  is  carefully  passed  upon  the  anterior  surface  of  the  hernia, 
its  direction  being  guided  by  the  index-finger  of  the  left  hand.  It  should  be  intro- 
duced into  the  abdomen  suflficiently  deep  to  be  entirely  clear  of  the  constriction  formed 
by  the  tissues  around  the  protrusion,  but  not  further.  Careful  examination  is  neces- 
sary at  this  step,  to  ascertain  that  the  bowel  does  not  overlap  the  borders  of  the 
director,  nor  lie  between  it  and  the  anterior  region  of  the  neck  and  orifice  of  the  sac. 
To  avoid  all  risk  of  injury  to  the  bowel,  when  that  viscus  is  quite  clear  of  the  groove 
in  the  director,  the  instrument  shovdd  be  firmly  pressed  against  the  tissues  which  are 
about  to  be  cut.  A  bistoury,  specially  constructed  for  this  operation,  is  gently  glided 
along  the  groove  on  the  director,  and  a  slight  resistance  is  usually  encountered  as  it 
passes  through  the  constriction,  which,  however,  yields  as  the  cutting  edge  reaches, 
and  in  its  passage  divides,  those  tissues  which  cause  the  impediment  to  the  reduction 
of  the  hernia. 

When  those  tissues  are  firm  and  rigid,  a  sound  is  produced,  or  a  peculiar  sensation 
is  felt,  on  dividing  them  resembling  the  cutting  of  thick  leather.  The  operator  now 
employs  the  index- finger  to  examine  the  opening  he  has  made.  If  it  feels  suffi- 
ciently large  to  admit  the  passage  of  the  hernia,  he  next  attempts  its  reduction ;  if  it 
prove  still  too  conti'acted,  the  bistoury  may  be  passed  along  the  finger  and  the 
incision  increased.  The  impediment  to  the  reduction  of  the  hernia  being  thus  entirely 
removed,  its  replacement  within  the  abdominal  cavity  is  easily  effected. 

The  following,  then,  are  the  principles  upon  which  every  step  of  the  operation 
must  be  based  :  exact  anatomical  knowledge ;  the  exercise  of  deliberate  consideration 
and  judgment ;  the  recollection  of  the  necessity  for  practical  care,  and  for  delicacy  of 
manipulation,  and  of  the  importance  of  interfering  as  little  as  possible  with  the  sur- 
rounding structures.  Just  so  much  must  be  accomplished  as  is  absolutely  needed, 
and  no  more. 

But  we  must  revert  to  a  few  subjects  merely  alluded  to  in  the  preceding  descrip- 
tion of  the  operation. 

Of  opening  the  Jiernial  sac. — When  ih&  anatomical  relations  of  the  hernial  sac 
were  carefully  examined,  it  was  discovered  that  the  impediment  to  the  reduction  of 
the  hernia  was  not  in  all  instances  caused  by  the  narrow  passage  of  the  Agential 

'  A  very  iDteresting  paper  on  these  '  omental  sacs,'  written  by  Mr.  Prescott  Hewett,  is 
published  in  the  Med.-Chir.  Trans.  1844,  vol.  xxvii.  p.  282  ;  and  another,  on  a  case  of  scrotal 
hernia  with  compound  omental  sac,  in  Path.  Trans,  vol.  iii.  p.  98. 
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orifice  of  the  sac  alone.  Careful  dissections  showed  that  those  structures  which  lie 
in  close  connection  with  the  outside  of  its  mouth  and  neck  offered  considerable 
obstruction  to  the  retrograde  passage  of  the  hernia  through  those  parts  of  the  sac. 

For  the  last  hiindi-ed  years  surgeons  of  eminence  have  applied  these  anatomical 
facts  to  treatment,  and  many  distinguished  operatois  have  dwelt  upon  the  advantages 
to  be  derived  from  replacing  the  hernia  in  the  abdomen  without  cutting  open  the 
peritoneal  sac.  On  the  grounds  above  alluded  to,  they  have  devised  that  mode  of 
performing  the  operation  for  a  strangulated  enterocele  called  '  the  division  of  the 
stricture  without  opening  the  sac,'  or  '  external  to  the  hernial  sac' 

The  advocates  of  the  operation  believe  its  most  favourable  points  to  be  as  follows  : 
the  peritoneal  cavity  is  not  opened ;  the  peritona3um  at  the  mouth  of  the  sac  is  not 
cut ;  the  diseased  intestine  is  not  exposed  to  the  influence  of  the  atmospheric  air,  nor 
to  the  direct  contact  of  the  fingers  of  the  operator ;  nor  is  the  risk  of  haemorrhage  into 
the  peritoneal  cavity  so  great,  should  a  large  vessel  be  accidentally  cut.  They  consider, 
moreover,  that  the  operation  itself  is  not  attended  with  the  same  amount  of  danger 
as  when  the  peritoneal  cavity  is  opened,  its  parietal  reflection  cut,  and  the  inflamed 
bowel  exposed. 

The  simplicity  of  the  proceeding  commends  the  operation  highly ;  for  the  wound 
inflicted  is  very  little  more  than  an  incision  through  the  integuments,  and  its  advan- 
tages must  have  seemed  paramount  at  a  time  when  the  dangers  of  the  operation  were 
exaggerated,  and  it  was  assumed  that  patients  with  strangulated  hernia  died  from  the 
effects  of  the  operation  itself. 

Bearing  in  mind,  however,  that  death  occurs  from  the  constitutional  and  local 
effects  of  long-continued  strangulation  of  the  bowel  and  its  injury  by  forcible  taxis, 
and  because  the  bowel  is  not  liberated  by  the  operation  early  enough,  the  advantages 
of  any  particular  mode  of  operating,  especially  of  this  one,  are  perhaps  not  quite 
so  great  as  at  one  period  many  surgeons  were  inclined  to  admit.  The  method  of 
performing  the  operation  is  quite  a  secondary  consideration,  in  comparison  with  the 
importance  of  the  early  liberation  of  the  bowel. 

The  opponents  of  this  operation  enforce  their  objections  with  the  doctrine  that, 
when  the  necessity  arises  for  any  cutting  operation  at  all,  the  fact  alone  is  sufficient 
to  demand  an  incision  into  the  hernial  sac,  in  order  to  ascertain  the  cause  of  the  im- 
pediment to  the  reduction  of  the  hei-nia ;  and  that  an  operation  for  the  hberation  of 
a  strangulated  bowel  is  not  complete  until  that  viscus  has  been  cai-efully  examined. 
They  also  regard  the  risk  to  be  great  of  reducing  the  hernia,  still  strangulated  by 
adhesions,  omentum,  or  even  by  the  orifice  of  the  hernial  sac  itself. 

Next,  pointing  to  statistical  facts,  and  comparing  the  results  of  the  two  operations 
as  performed  in  different  metropolitan  hospitals — in  those  where  the  preference  is 
given  to  opening  the  sac  in  all  cases,  and  in  those  in  which  the  opposite  plan  is 
pursued — they  maintain  that  the  greatest  success  is  obtained  at  those  institutions 
where  the  sac  is  incised  as  a  rule. 

It  is,  however,  quite  clear  that  we  are  unable  to  collect  any  facts  upon  which  to 
institute  a  safe  comparison.  Conclusions  as  to  the  success  of  the  one  practice  or  the 
other,  based  upon  the  results  of  the  cases  under  treatment,  in  the  hospitals,  are 
really  worthless,  because  the  incidents  in  any  two  cases  of  hernia  are  never  precisely 
alike,  and  accuracy,  as  to  details,  which  is  absolutely  required  to  arrive  at  the  truth, 
cannot  be  obtained. 

We  believe  the  dictum  to  be  equally  erroneous,  when  one  surgeon  says  that  in 
evei-y  case  the  sac  must  be  opened,  and  another  directs  that  it  must  not,  except  by 
compulsion.  The  proper  practice  consists  in  making  a  judicious  selection  of  the 
cases  :  viz.  those  in  which  the  operator  opens  the  sac  upon  a  fixed  principle ;  those 
in  which  he  does  not,  because,  according  to  his  judgment  and  experience,  there  is  no 
necessity  to  do  it. 

In  many  of  the  metropolitan  hospitals  the  operation  external  to  the  sac  is  per- 
formed in  suitable  cases,  upon  conviction  of  its  advantages ;  and  although  we  dare 
not  venture  to  say  that  some  of  the  fatal  cases  which  have  occtu-red  after  opening  the 
sac  might  not  have  terminated  differently  had  it  not  been  incised,  we  do  not  hesitate 
Vol.  II.  3  E 
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to  affirm,  that  the  untoward  circumstances  stated  as  Hkely  to  happen,  when  the  sac 
is  not  opened,  have  not  occurred. 

Doubtless  every  hospital  surgeon  to  whom  the  opportunity  occurs  of  frequently 
operating  on  cases  of  strangulated  hernia,  will  be  guided  by  his  own  judgment  as  to 
the  propriety  of  opening  the  hernial  sac  in  every  case,  or  of  leaving  it  intact  in 
selected  cases.  But  if  we  may  be  permitted  to  enunciate  the  principle  upon  which 
inexperienced  surgeons  may  act  with  safety,  it  would  be  this.  In  all  those  cases  in 
which  the  surgeon  would  deem  it  safe  to  return  the  hernia  by  the  taxis,  if  it  were 
practicable,  he  may  do  the  same  thing  after  he  has  removed  the  im})ediment  to  the 
reduction  of  the  hernia,  by  cutting  those  tissues  lying  outside  the  sac  which  are  the 
cause  of  that  impediment.  But  in  those  cases  in  which  the  symptoms  are  suggestive 
of  an  aggravated  morbid  condition  of  the  bowel,  and  on  account  of  which  it  would 
be  improper,  nay  hazardous,  to  attempt  to  reduce  it  by  the  taxis — in  those  the  sac 
must  be  opened. 

In  making  a  suitable  selection  of  the  cases  for  the  first  plan,  great  discrimination 
is  therefore  required.  We  regard  those  cases  to  be  favourable  for  the  oj)eration  in 
which  the  symptoms  of  strangulation  have  existed  but  a  few  hours,  and  when  they 
have  not  been  very  severe  :  when  the  vomiting  is  not  stercoraceous,  nor  the  patient 
very  prostrate ;  when  the  tumour  is  a  simple  enterocele,  and  when  it  has  escaped 
forcible  attempts  at  reduction.  Of  course  no  cutting  operation  of  any  kind  will  be 
attempted  until  after  the  failure  of  well-applied  taxis  to  reduce  the  hernia. 

On  the  contrary,  the  indications  for  incising  the  sac  are  :  a  long  continuance  of 
the  strangulation  of  the  hernia  ;  inability  to  empty  the  sac  com]:)letely  ;  the  persis- 
tence of  stercoraceous  vomiting;  the  prostration  of  the  patient;  the  compound  con- 
formation of  the  tumour  (it  being  an  entero-epiplocele) ;  and  after  repeated,  protracted, 
or  forcible  taxis  has  been  used. 

Guided  by  these  facts,  the  number  of  cases  in  which  the  operation  of  division  of 
the  impediment  to  reduction  of  the  hernia  external  to  the  sac  may  be  regarded  as 
preferable  to  any  other,  becomes  very  limited.  But  we  cannot  refrain  from  express- 
ing our  conviction,  founded  upon  the  results  obtained  in  those  cases  in  which  this 
operation  has  been  carried  out,  that  it  is  easy  of  performance,  free  from  the  risks  at- 
tributed to  it,  unaccompanied  by  some  of  those  accidents  which  occasionall}^  occur 
when  the  sac  is  opened,  and  most  favourable  to  the  rapid  recovery  of  the  patient.  It 
must,  however,  be  remembered  that  these  are  select  cases,  and  belong  to  a  class  most 
favourable  for  recovery  ;  and  we  cannot  deny  but  that  they  would  probably  be 
successful,  even  should  the  peritoneal  sac  be  cut  open. 

Nevertheless,  the  inquiry  suggests  itself,  If  the  hernia  can  be  reduced  with  safety 
without  opening  the  peritoneal  cavity,  why  should  it  not  be  1 

Of  the  instruments  reqti'vred  to  perform  the  operation. — They  are  as  follows  : 

An  ordinary  scalpel,  with  a  single  cutting  edge ;  forceps  ;  a  grooved  straight 
director ;  a  grooved  director,  specially  adapted  for  insertion  beneath  the  tissues 
forming  the  impediment  to  the  reduction  of  the  hernia ;  a  bistoury  of  peculiar  con- 
struction, with  which  to  cut  those  tissues  ;  retractors. 

The  director  and  the  bistoury  are  the  only  instruments  requiring  special  notice. 

The  director  has  been  constructed  after  a  great  variety  of  forms — straight  and 
curved ;  long  and  short ;  narrow  and  wide ;  with  wings  or  lateral  projections  to 
protect  the  bowel  from  the  knife  ;  with  or  without  a  handle  affixed ;  with  a  probe- 
pointed  end  or  beak,  with  the  groove  terminated,  near  the  end,  by  a  stop,  or  without 
such  a  stop.  That  form  of  the  instrument  invented  by  the  late  Mr.  Aston  Key  has 
been  employed  under  our  observation  many  years  with  advantage;  and  we  are  able, 
therefore,  to  recommend  its  use.     It  is  usually  known  as  Key's  hernia  director.' 

The  bistoury,  used  to  divide  the  tissues  which  constitute  the  impediment  to  the 
reduction  of  the  hernia,  wherever  they  may  be  situated,   has  been  made  in  a  great 

^  A  drawing  representing  this  instrument  maj'  be  seen  in  Mr.  Key's  Memoir  on  the  Advan- 
tages and  Practicahility  of  dividing  the  Stricture  in  Strangulated  Hernia  on  the  outside  of  the 
Sac,  8vo.  Loud.  1833    Drawing  1. 
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variety  of  shapes,  lengths,  and  bi-eadths,  and  usually  with  some  contrivance,  movable 
or  fixed,  to  prevent  its  end  and  cutting  edge  injuring  the  intestine.  It  being  im- 
possible to  describe  every  variety  of  the  instrument,  perhaps  it  will  sufiice  to  state 
the  characteristics  of  a  good  one  for  safely  performing  this  important  part  of  the 
operation.  It  is  desirable  to  have  two  bistouries  at  hand,  one  straight,  the  other 
curved.  When  the  ventral  orifice  of  the  sac  is  deeply  seated,  the  latter  will  be 
found  very  useful.  In  other  particulars  the  two  instruments  resemble  each  other. 
The  metallic  part  extends  about  3^  inches  beyond  the  handle.  Its  sides  are  |  of  an 
inch  broad  where  it  unites  with  the  handle,  and  they  gradually  taper  towards  the  end, 
where  the  breadth  is  ^  of  an  inch.  The  blade  terminates  in  a  button  or  blunt  end. 
At  the  terminal  |  of  an  inch,  the  sides  of  the  metal  are  bevelled  off,  and  one  edge  is 
made  to  cut.  This  sharp  edge  should  be  slightly  concave.  All  the  other  edges  and 
surfaces  of  the  metallic  shaft  are  carefully  rounded  oflTand  polished.  Sir  A.  Cooper's 
hernia- knife  has  a  cutting  edge  |^  or  ^  of  an  inch  long,  beyond  which  extends  a  blunt 
terminal  portion  |  of  an  inch  long.  The  objection  we  entertain  to  this  knife  relates 
to  this  long  blunt  beak,  which  must  be  passed  into  the  abdomen  before  the  cutting 
edge  reaches  the  tissues  which  re(i|viire  division. 

When  the  index-finger,  of  either  hand  most  convenient  to  the  operator,  is  em- 
ployed as  a  director,  its  point  is  passed  to  the  oinfice  of  the  sac,  outside  or  inside ; 
the  bistoury  is  passed  upon  the  anterior  surface  of  its  first  phalanx,  and  the  side  of 
the  instrument  being  pressed  against  it,  lies  in  a  depression  on  its  soft  parts.  Thus 
the  sharp  edge  of  the  knife  is  prevented  from  injuring  the  bowel.  The  end  is  then 
dexterously  insinuated  beneath  the  tissues  to  be  cut ;  and  as  they  slowly  yield  before 
it,  the  finger  follows  the  dii'ection  of  the  knife,  and  the  operator  judges  of  the  size  of 
the  opening  he  is  making  by  the  facility  with  which  his  finger  passes  into  the 
abdomen. 

When  a  metallic  director  is  used,  the  bistomy  is  gently  carried  along  the  groove 
of  the  instrument. 

Of  the  treatment  of  the  strangulated  intestine. — The  primary  object  of  every 
surgeon  who  has  a  case  of  sti^angulated  enterocele  under  his  charge,  should  be  the 
return  of  the  intestine  into  the  abdominal  cavity  as  quickly  as  possible.  With  this 
object  in  view,  '  the  operation,'  as  it  is  termed,  is  undertaken  after  the  failure  of  all 
other  means. 

But  there  are  certain  morbid  states  of  the  bowel  which  pi'eclude  the  operator 
from  doing  this,  after  the  liberation  of  the  viscus  from  the  constriction  to  which  it 
was  subject.  The  morbid  conditions  having  been  already  described  (p.  766),  we  need 
only  briefly  refer  to  them  here,  in  order  to  direct  their  treatment. 

Commencing,  then,  with  the  worst  condition,  in  which  the  entire  knuckle  of  the 
intestine  in  the  sac  is  dead,  mortified,  or  sphacelated.  Before  the  operation,  adhe- 
sions will  have  formed  between  the  coils  of  bowel  in  the  abdomen,  as  well  as  between 
them  and  the  parietal  peritonaeum  in  the  vicinity  of  the  margins  of  the  mouth 
of  the  sac.  It  would  be  very  injudicious  interference  with  the  jDrocesses  of  nature  to 
break  down  these  adhesions.  They  are  the  result  of  peritonitis ;  and  this  form 
might  be  termed  protective,  for  its  effects,  especially  the  adhesions,  may  possibly 
prevent  the  extension  of  the  peritonitis,  and  the  mischief  which  would  certainly 
accrue  if  the  contents  of  the  alimentary  canal  escaped  into  the  peritonseum. 

It  is  sometimes  difficult  to  find  the  end  of  the  upper  portion  of  the  alimentary 
tube,  from  which  the  stercoraceous  matter  escapes ;  meddling  with  the  processes  of 
nature  is  not  desirable,  and  therefoi'e,  unless  the  perforated  viscus  is  easily  reached, 
it  is  better  to  leave  the  parts  as  they  are,  exposed.  The  edges  of  the  wound  should 
be  left  free  and  open,  in  order  to  allow  a  i-eady  escape  for  the  contents  of  the  bowel. 
In  this  manner  an  artificial  anus  is  established.  Should  the  open  end  of  the  gut  be 
accessible,  one,  two,  or  more  sutures  may  be  inserted  through  all  the  structures  con- 
stituting its  walls,  and  they  may  be  thus  fastened  to  the  integuments. 

If  there  be  a  small  perforation  in  any  part  of  the  herniated  viscus,  the  result 
of  disease,  there  are  generally  adhesions  within  the  abdomen,  which  prevent  the 
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exbravtisation  of  its  contents  into  that  cavity.  When,  therefore,  the  opening  does  not 
involve  the  whole  calibre  of  the  canal,  the  herniated  viscus  may  be  placed  just  within 
the  abdomen ;  for  sometimes  tlie  aperture  will  entirely  close,  even  after  stercoraceoiis 
matter  has  freely  flowed  through  it  for  several  days.  Even  a  ligature  may  be  tied 
around  a  small  hole  in  the  intestine  with  the  best  results.  This  treatment  was 
successful  in  a  case  reported  by  Dr.  P.  H.  Watson,  of  Edinburgh.  ^ 

Should  the  intestine  be  accidentally  wounded,  the  cut  edges  may  be  carefully 
drawn  together  by  using  the  glover's  suture,  and  returned  just  inside  the  mouth  of 
the  sac. 

When  the  tissues  of  the  herniated  bowel  are  not  perforated,  but  appear  to  be  in 
such  a  morbid  condition  as  to  induce  the  operator  to  fear  that  their  I'estoration  to  a 
healthy  state  is  improbable,  although  just  possible,  the  hernia  may  be  returned  if  the 
adhesions  at  the  neck  of  the  sac  are  not  strong.  The  late  Mr.  Aston  Key  advocated 
this  plan  of  treatment.  He  did  this  upon  the  principle  that  the  abdominal  cavity 
was  the  place  in  vs^hich  the  injured  bowel  was  more  likely  to  be  repaired  than  iu 
any  other.  '  The  danger  of  abdominal  extravasation  will  not  be  increased  by 
replacing  the  injui-ed  bowel  at  the  neck  of  the  sac  ;  for,  should  sloughing  of  its  coats 
ensue,  the  slough  may  be  walled-in  bv  adhesion  of  the  suri"ounding  peritonaeum,  and 
fsecal  extravasation  be  prevented.'  ^  When  adhesions  prevent  this  treatment,  it  is 
better  to  divide  the  orifice  of  the  sac  slightly,  and  to  leave  the  bowel  in  the  sac. 
Under  such  unfavourable  circumstances,  patients  occasionally  recover  withoiit  a 
fsecal  fistula.  An  interesting  case  of  this  kind  is  published  by  Dr.  Watson,  in  the 
'Edinburgh  Medical  Journal,'  March,  1870. 

In  some  cases  the  operator  encounters  great  difficulty  in  reducing  the  hernia, 
even  after  the  mouth  of  the  sac  has  been  freely  enlarged.  This  depends  upon  the 
following  causes  : — 

1.  Its  bulk. — The  hernia  sometimes  consists  of  a  vei-y  large  quantity  of  intestine, 
which  is  distended  with  flatus  :  and  although  a  portion  is  reducible,  the  reduction  of 
the  entire  mass  is  impracticable.  After  the  failure  of  these  attempts,  a  plan  may  be 
pursued  which  was  adopted  by  Mr.  Tatum  with  complete  success.^ 

The  bowel  may  be  punctured,  and  the  flatus  allowed  to  escape.  Mr.  Tatum  used 
a  grooved  needle  for  the  purpose;  we  would  suggest  tho  employment  of  the  filiform 
trocar  and  cannula.  This  instrument  may  be  obliquely  inserted  through  the  tissues  of 
the  V)owel,  thus  forming  a  valvular  wound. 

2.  Adhesions. — These  may  be  recent  and  chronic.  The  latter  are  often  formed 
long  antecedent  to  the  conditions  for  which  the  opei'ation  was  undertaken.  In  the 
recent  state  the  adherent  surfaces  are  usually  easily  separated,  whether  they  luiite 
the  coils  of  the  bowel  to  one  another,  to  the  sac,  or  to  the  omentum.  When  this 
morbid  condition  happens  to  the  viscus  in  the  body  of  the  sac,  there  is  not  much 
risk  of  the  interference  making  mischief;  but  when  the  bowel  is  adherent  to  the 
mouth  of  the  sac,  the  condition  usually  indicates  an  advanced  morbid  state  of  the 
viscus.  It  is  an  indication  that  nature  has  made  preparations  to  prevent  extravasa- 
tion into  the  peritoneal  cavity,  in  the  event  of  the  bowel  bursting  from  the  distension 
caused  by  accumulations  in  that  part  of  the  digestive  tube  aboA^e  the  hernia. 
Meddling  with  such  adhesions  is  attended  with  gi'eat  risk  of  tearing  the  bowel.  The 
safest  procedure  is  to  reduce  the  protrusion,  if  possible,  after  having  enlarged  the 
mouth  of  the  sac ;  but,  even  allowing  it  to  remain  in  the  sac,  relieved  from  con- 
striction, would  be  preferable  to  lacerating  the  bowel  in  the  attempt  to  separate  the 
adhesions,  and  so  establishing  an  artificial  anus.  Recent  adhesions  to  other  structui^es 
may  be  separated  with  ease.  Flakes  of  adherent  lymph  had  better  be  left  where 
found.  By  detaching  them,  the  coats  of  the  bowel  maybe  torn;  and  they  frequent!}' 
overlie  small  sloughs. 

Enteroceles  of  long  standing  sometimes  become  permanently  united  to  a  part  of 
the  sac,  although  very  rarely.  In  such  cases  the  orifice  of  the  sac  is  usually  large, 
and  the  chance  of  the  bowel  becoming  strangulated  proportionately  remote.     The 

1  EcUnh.  Med.  Journ.  July,  1860        '^   Gmfs  Hospital  Reports,  184:?,  vol.  vii.  p.  264. 
^  See  li!*  J  DRIES  OF  THE  Abjdomen. 
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peristaltic  action  of  the  canal  proceeds  as  usual  in  the  hernia,  with  occasional  in- 
convenience arising  from  accumulations,  therein  causing  obstruction.  Should  an 
operation  be  required,  two  proceedings  may  be  adopted  :  either  the  orifice  of  the  sac 
may  be  enlai-ged,  and  the  intestine  left  in  the  sac  ;  or  the  adhesions  of  the  viscera 
may  be  destroyed,  and  the  bowel  returned.  The  choice  of  these  two  plans  might  be 
decided  by  the  condition  of  the  viscus  and  the  extent  of  the  adhesions.^ 

.3.  The  (le-pth  and  inaccessibility  of  the  mouth  of  the  sac. — That  part  of  the  sac 
which  lies  in  close  relation  with  the  general  peritoneal  cavity  is  sometimes  so  deeply 
seated,  that  considerable  embarrassment  arises  not  only  in  making  its  orifice  larger, 
but  in  I'eturning  the  hei'nia  into  the  pei'itoneal  cavity  when  that  has  been  done.  By 
employing  an  assistant,  who  carefully  holds  the  opened  hernial  sac  by  its  cut  edges, 
to  draw  it  forwards  and  outwards,  or  from  the  abdomen,  its  mouth  is  more  fixed 
and  slightly  stretched.  This  manoeuvre  greatly  facilitates  the  reduction  of  the 
protrusion . 

Treatment  of  the  otnenttmn. — Omental  protrusions  or  epiploceles  rarely  require 
the  removal  of  the  impediment  of  their  reduction  by  a  cutting  operation.  But  after 
the  return  of  the  intestine,  in  cases  of  entero- epiplocele,  it  often  becomes  a  question 
what  is  to  be  done  with  the  omentum. 

The  treatment  is  as  follows  :  it  may  be  reduced;  left  in  the  sac;  cut  off;  or  a 
ligature  tied  around  it. 

The  first  proceeding  would  be  generally  chosen  when  practicable.  In  some 
instances,  however,  the  great  bulk  of  omentum,  or  its  diseased  condition,  necessitates 
a  choice  between  either  leaving  it  in  the  sac  or  removing  it. 

There  are  some  disadvantages  in  leaving  the  omentum  in  the  sac  :  the  fat  becomes 
inflamed  ;  it  suppurates,  and  sometimes  sloTighs ;  the  healing  of  the  wound  is  con- 
sequently delayed,  and  the  after-treatment  of  the  ease  thereby  protracted.  Usually, 
however,  the  omentum  shrinks,  and  eventually  the  wound  heals,  but  with  more  or 
less  of  a  tumour  at  the  abdominal  aperture.  This  swelling  may  interfere  with  the 
successful  a])})lication  of  the  pad  of  a  truss.  Some  surgeons,  however,  believe  the 
remains  of  the  omentum  to  be  useful  in  blocking  up  or  plugging  the  ventral 
aperture. 

The  removal  of  either  the  whole  or  a  part  of  the  protruding  omentum  may  be 
efiected  by  cutting  it  away  at  once,  or  by  applying  a  ligature  around  it  near  the 
orifice  of  the  sac,  and  leaving  the  portion  below  the  ligature  still  attached,  or  cutting 
it  off.  Besides,  there  is  the  alternative  of  leaving  the  truncated  end  of  omentvim  in 
the  sac,  oi'  of  replacing  it  in  the  abdomen.  By  the  exercise  of  due  care,  omental 
adhesions  to  the  sac  may  be  safely  separated,  whether  recent  or  chronic. 

If  the  omentum  be  cut  off,  there  is  gi'eat  risk  of  bleeding  from  its  cut  vessels  when 
it  is  I'eplaced  in  the  peritoneal  cavity.  Even  after  every  precaution  has  been  taken 
to  secure  the  blood-vessels,  cases  in  which  omentum  has  been  excised  have  proved 
fatal  from  internal  haemorrhage  alone. 

It  has  been  assumed  by  Fome  writers  to  be  injudicious  to  tie  a  ligature  around 
the  omentum,  on  account  of  the  untoward  results  which  may  ensue.  But  the  reader 
should  refer  to  the  essay  on  Injuries  of  the  Abdomen,  where  he  will  find  the 
good  results  of  this  plan  of  treatment  related  by  Mr.  Pollock,  as  well  as  the  mode 
of  applying  the  ligature. 

By  the  kindness  of  the  editor,  Mr.  Holmes,  we  are  able  to  give  the  result  of  the 
practice  of  removing  diseased  or  superfluous  omentum,  after  ligature,  as  performed 
at  St.  George's  Hospital.  Of  twenty  cases  of  hernia,  in  which  the  omentum  was 
securely  tied,  a  few  died  ;  but  the  notes  of  the  after-death  examination  of  them  show 
the  cause  of  death  to  have  been,  in  all  cases,  independent  of  the  ligature  placed 
around  the  omentum.  Of  eleven  cases  in  which  the  omentum  was  allowed  to  remain 
in  the  sac,  many  recovered,  although  abscess  and  sloughing  of  its  tissue  occurred  in 
some  of  them. 

^  Eelating  to  tLese  cases,  the  reader  may  consult  A  Treatise  07i  Ohst)-ucted  and  Ivjlain^d 
Herniii,  by  Henry  Stephens.- 
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We  are  informed  that  in  no  single  instance  has  any  untoward  symptom  been  ex- 
cited by  the  ligature  of  the  omentum  ;  and  that  the  truncated  portion  of  omentum 
filling  the  orifice  of  the  sac  plugs  it,  and  produces  a  permanent  obstruction  to  the 
descent  of  a  hernia,  quite  as  completely  as  when  the  whole  mass  is  left.  The  period 
occupied  in  the  cicatrisation  of  the  wound  seemed  also  to  be  shorter  in  the  cases  in 
which  the  omentum  was  removed  than  in  those  in  which  it  was  not. 

Gases  of  double  hernia. — In  patients  suffering  with  a  protrusion  on  both  sides  of 
the  body,  or  in  different  regions,  it  is  sometimes  difficult  to  ascertain  which  hernia  is 
strangulated.  The  surgeon  must,  of  course,  employ  every  means  to  arrive  at  a  correct 
diagnosis  before  commencing  the  operation.  But  should  he  unfortunately  have  arrived 
at  an  erroneous  conclusion,  and  having  opened  the  sac  of  one  hernia  find  no  impedi- 
ment to  its  reduction,  nor  indication  of  a  strangulation,  is  he  justified  in  cutting  open 
the  sac  of  the  other  %  Certainly.  And,  as  a  precedent,  we  may  refer  to  a  case  in 
which  M.  Dupuytren  performed  a  double  operation,  and  saved  the  life  of  the  patient. 

A  man,  aged  40,  was  the  subject  of  double  inguinal  hernia.  A  surgeon  with  much  diffi- 
culty reduced  both  tumours.  Well-marked  symptoms  of  strangulated  bowel  existed,  although 
there  was  no  tumour  at  either  ring.  M.  Dupuytren  opened  the  right  inguinal  canal  first, 
because  the  patient  complained  of  most  pain  when  pressed  on  that  side.  The  sac  was  empty. 
He  next  opened  the  left  inguinal  canal  and  found  a  hernial  sac  containing  an  entero-epiplo- 
cele.  The  orifice  of  the  sac  was  very  deep  ;  it  was  cut;  the  bowel  returned  ;  and  the  patient 
recovered.^ 

Treatment  of  the  case  after  the  operation. — The  immediate  effect  of  the  reduction 
of  the  hernia  is  usually  the  cessation  of  vomiting,  especially  if  the  bowel  had  not  been 
strangulated  a  very  long  time,  and  neither  peritonitis  nor  hiccough  had  existed  before 
the  operation.  After  the  employment  of  chloroform,  however,  the  sickness  and  nau- 
sea induced  by  the  anpesthetic  will  sometimes  continue,  when  the  treatment  must  be 
modified  accordingly. 

Another  most  striking  result  of  the  replacement  of  the  bowel  in  the  peritoneal 
cavity  is  the  rapid  relief  from  pain  across  the  mesogastrium. 

It  is  manifest  that  no  single  plan  of  treatment,  to  the  exclusion  of  every  other 
one,  can  be  urged  as  applicable  to  all  cases  of  hernia,  after  the  liberation  of  the  bowel. 
As  the  disease  occurs  at  every  age,  in  every  variety  of  constitution,  and  under  indi- 
vidual peculiarities  of  the  most  diverse  kind,  so  strangulation  of  the  hernia  may  happen 
with  the  idiosyncrasies  and  opposite  conditions  of  youth  and  senility,  strength  and 
decrepitude,  health  and  disease,  temperance  and  intemperance.  It  must,  however, 
be  carefully  borne  in  mind,  when  treating  a  case  of  this  kind,  that  we  have  to  deal 
locally  with  an  injured  intestine,  and  a  penetrating  wound  of  the  abdominal  cavity  ; 
and  that  the  constitutional  powers  of  the  patient  are  greatly  reduced  by  continual 
vomiting,  starvation,  suffering,  and  alarm. 

In  some  youthful,  robust  patients,  the  tendency  to  inflammatory  action  becomes, 
at  an  early  period,  strongly  developed,  whilst,  on  the  contrary,  in  the  aged  and 
decrepit  little  disturjbance  may  appear  demanding  interference. 

The  aftei'-treatment  has  been  conducted  upon  the  most  opposite  principles.  Sur- 
geons of  the  highest  eminence  may  be  found  amongst  the  advocates  of  the  two  methods, 
which  may  be  briefly  stated  as  follows  : 

In  one  class  are  those  who  administer  purgative  medicines  almost  immediately 
after  the  operation,  and  persist  in  their  continuance  '  until  the  canal  is  completely 
unloaded.'  Calomel,  extract  of  colocynth,  sulphate  of  magnesia,  and  castor-oil,  are 
given  by  the  mouth,  or  aperient  enemas  injected  into  the  rectum. 

Another  class,  relying  almost  entirely  upon  the  restorative  powers  of  nature  and 
the  influence  which  repose  exerts  on  the  reparation  of  injured  tissues,  depends  upon 
diet  and,  when  required,  opium. 

In  selecting  one  of  these  plans  of  treatment  for  adoption,  we  give  the  preference 
to  the  last,  since  it  seems  to  be  most  suitable  to  the  majority  of  the  cases  occurring 
in  hospital  practice.     In  many  cases  we  have  allowed  the  patient  to  recover  without 

^  Legons  orales,  edit.  1832,  t.  i.  p.  583. 
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giving  any  medicine  whatever ;  great  care,  however,  being  taken  that  a  mild  and 
farinaceous  diet,  with  milk,  be  only  sparingly  taken. 

This  necessity  for  repose,  writes  Mr.  Key,  in  an  injured  state  of  the  bowel,  it  would  be 
well  to  bear  in  mind,  alter  the  operation  for  strangulated  hernia.  The  bowel  is  gorged  by 
the  strangulation,  braised  by  the  taxis,  as  it  is  too  often  practised,  or  inflamed  by  long  incar- 
ceration in  the  sac.  An  intestine  in  such  a  condition  cannot  but  be  injured  by  an  early 
administration  of  purgatives,  which  irritate  and  inflame  the  bowel,  or  exhaust  what  little 
remains  of  vital  energy.  After  the  operation,  some  time  for  repose  should  be  allowed  before 
the  bowel  is  called  into  action :  the  surgeon's  anxiety  to  procure  stools  should  yield  to  the 
evident  necessity  for  time  being  allowed  for  the  restoration  of  the  natural  powers  of  the 
injured  bowel. ^ 

Great  advantage  is  sometimes  derived  from  the  effects  of  thirty  drops  of  the 
tincture  of  opium,  which  may  be  given  with  a  little  brandy- and-water,  or  camphor- 
mixture,  soon  after  the  operation. 

The  bowels  are  often  relieved  spontaneously  a  few  hours  after  the  reduction  of 
the  hernia  ;  but  when  they  are  obstinately  inactive,  the  question  arises  of  the  neces- 
sity of  giving  aperient  medicines.  We  have  embraced  abundant  opportunities  of 
comparing  the  advantages  to  be  gained  by  the  use  of  purgatives,  and  by  abstaining 
entirely  from  their  employment.  We  give  the  preference  to  the  latter  plan,  but  if 
the  lower  bowel  becomes  loaded,  and  any  discomfort  arises  from  accumulations  therein, 
an  enema  of  warm  water,  or  gruel  with  common  salt  or  a  little  castor-oil,  or  even 
sweet-oil,  mixed  with  it,  produces  the  desired  result.  Cases  under  our  treatment  have 
progressed  favourably,  and  even  the  wotmd  has  healed,  before  the  bowels  have  been 
relieved,  and  not  the  slightest  trace  of  inconvenience  occurred  from  the  constipation. 

When  there  is  much  tenderness  on  slight  pressure  on  the  abdomen,  in  the  neigh- 
bourhood of  the  w^ound,  the  local  application  of  leeches  is  of  great  service,  and  it  may 
be  repeated  as  often  as  required,  but  in  relation  to  the  powers  and  condition  of  the 
patient. 

If  acute  peritonitis  be  developed,  the  treatment  must  be  in  accordance  with  the 
ordinary  rules  for  the  treatment  of  that  disease. 

Stimulants  are  often  required  soon  after  the  operation,  and  shotild  be  given  in 
small  quantities.  Indeed  it  is  a  rule  which  requires  to  be  enforced,  that  all  aliment 
must  be  given  in  very  small  quantities,  and  repeated  at  short  intervals. 

If  thirst  be  distressing,  pieces  of  ice  placed  in  the  mouth  afford  great  comfort. 

Treatment  of  the  ivound. — The  stiuctures  which  have  been  cut  and  disturbed  by 
the  cutting  operation  should  be  placed  in  relation  to  each  other,  and  the  divided  edges 
of  the  integuments  brought  together  by  sutures.  The  number  requii'ed  may  be  left 
to  the  discretion  of  the  operator,  but  no  more  need  be  used  than  sufficient  to  keep 
the  upper  two-thirds  of  the  wound  united.  For  it  is  always  advantageous  to  leave  an 
opening  at  the  lowest  end  to  allow  of  the  escape  of  blood  and  discharges.  A  piece  of 
wetted  or  dry  lint  may  be  laid  over  the  incision,  and  a  pad  of  folded  lint  is  adjusted 
over  it  with  a  bandage  by  some  surgeons.  However,  a  bandage  is  not  rec[uired  in 
every  case,  nor  is  it  on  any  accotmt  essential. 

If,  during  the  subsequent  progress  of  the  case,  the  connective  tissue  in  the  wound, 
the  omentum,  or  the  hernial  sac  should  inflame,  the  appearance  of  the  integument 
soon  betokens  that  union  by  adhesion  is  hopeless.  In  that  case  the  lowermost 
sutures,  or  all  of  them,  mitst  be  removed,  and  the  treatment  to  be  adopted  need  not 
differ  from  that  commonl}'  employed  in  every  inflamed,  suppurating,  or  sloughing 
wound.  The  grand  point  is  to  keep  a  channel  open  for  the  free  escape  of  the  dis- 
charges. 

The  prognosis  of  a  case  of  strangulated  hernia. — Reflection  upon  the  facts  already 
described  will  enable  the  surgeon  to  form  a  very  nearly  accurate  prognosis  of  a  case 
of  strangulated  hernia.  But  in  order  to  concentrate  the  attention  of  surgeons  upon 
those  incidents  which  more  especially  cause  a  fatal  termination,   we   must  briefly 

^   (Juy's  Hospital  Reports,  1842,  vol.  vii.  p.  263. 
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recapitulate  the  most  important  morbid  conditions  which  caH   for  special  observa- 
tion. 

1.  The  condition  of  the  tissues  of  the  herniated  viscera,  and  especially  of  the  in- 
testine. Their  morbid  state  is  too  frequently  produced  by  violence  in  the  use  of  the 
taxis,  by  long-continued  constriction,  or  very  tight  strangulation  of  short  duration. 
In  such  cases,  then,  the  prognosis  is  usually  unfavourable  on  account  of  tlie  destruction 
of  the  portion  of  the  bowel  injured,  or  of  its  inability  to  repair  the  damage  inflicted 
upon  it. 

2.  The  morbid  state  of  the  peritonseum,  visceral  and  parietal,  and  of  the  tissues 
of  that  portion  of  the  track  of  the  alimentai-y  canal  between  the  stomach  and  the 
hernia.  The  existence  of  peritonitis  antecedent  to  the  liberation  of  the  bowel  cannot 
be  regarded  in  any  other  light  than  as  a  symptom  of  grave  significance.  Associated 
with  it,  the  alimentary  canal  above  the  hernia  is  usually  greatly  distended,  and  its 
contractile  fibres  appear  to  lose  their  function.  These  cii-cumstances  add  to  the 
unfavourable  prospects,  and  lessen  the  chances  of  recovery  in  a  vei-y  marked  degree. 

3.  The  impaired  functions  of  the  nervous  system.  Many  patients  sink  away  in 
the  stage  of  prostration  alone.  This  state  of  the  nervous  system  is  induced  by 
long-continued  vomiting,  starvation,  pain,  suffering,  exposure,  neglect,  journeying, 
purgative  medicines,  some  medicated  enemas,  the  hot  or  warm  bath  in  some  instances, 
and  other  measures  supposed  to  facilitate  the  reduction  of  the  hernia  by  the  taxis. 
When  great  prostration,  therefore,  precedes  the  reduction  of  the  hernia,  it  must  be 
regarded  as  a  most  unfavourable  indication. 

4.  Neither  should  we  oveidook  the  chronically  morbid  states  of  the  viscera  of  the 
thorax  and  abdomen,  irrespective  of  the  hernia,  so  commonly  existing  in  the  class  of 
persons  admitted  into  our  hospitals.  Over  the  influence  of  these  conditions,  however, 
we  can  exert  but  little  control,  although  they  form  an  important  element  in  prognos- 
ticating the  issue  of  any  case. 

5.  All  these  conditions  are  also  influenced  by  the  age  of  the  patient,  social  habits, 
general  cachexia,  and  individual  idiosyncrasies — features  in  a  case  to  which  due 
attention  must  be  given. 

Now  the  lesson  that  we  learn  from  the  study  of  those  morbid  states  which  bring 
about  a  fatal  termination  is  this  :  To  return  the  herniated  viscus  into  the  abdomen 
as  quickly  as  possible ;  to  accomplish  this  with  the  utmost  delicacy  of  mtinij)ulation 
consistent  with  the  requirements  of  the  case  ;  to  distinguish  carefully  between  those 
cases  in  which  no  delay  is  admissible  in  liberating  the  bowel  without  the  loss  of  a 
moment,  and  those  in  which  some  means  are  justifiably  employed  to  assist  the  taxis. 
By  acting  tlivis  energetically  upon  sound  piinciples  ;  by  remaining  at  the  bed-side  of 
the  ])atient,  or  at  least  not  leaving  the  case  until  the  risk  of  danger  is  averted  by 
reducing  the  intestine,  the  surgeon  may  hope  to  rescue  from  death  a  very  large 
majoi'ity  of  the  cases  of  strangulated  hernia. 

The  high  mortality  arising  from  strangulated  hernia  is  an  ojjprobrium  upon  the 
medical  art  which  cannot  be  removed  by  any  amount  of  skill  or  dexterity  displayed 
by  the  operating  surgeon.  The  risk  of  the  operation,  the  mode  of  its  performance, 
and  the  subsequent  treatment  of  the  case,  are  merely  secondary  considerations  when 
compared  with  the  treatment  to  which  the  patient  is  subjected  before  the  operator  is 
called  upon  to  perform  his  part.  All  matters  relating  to  the  operation  only  have, 
perhaps,  reached  peifection ;  but  it  would  really  appear,  from  the  condition  in 
which  patients  are  sent  into  the  hospitals  to  be  operated  upon,  that  the  greatest 
amount  of  ignorance  prevails  of  the  principles  upon  which  an  irreducible  hernia 
should  be  treated. 
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PART   II. 

SPECIAL   KINDS   OF  HERNIA. 


II.  In  the 


THE  folloAving  classification  of  abdominal  ruptures  is  arranged  with  regard  to  the 
anatomical  divisions  of  the  abdomen  in  which  they  appear  : 

I.  In  the  Epigastrium       ]  '  *  ^^P^^^g"^^^  i<^- 
\   2.  Epigastric. 

(   1.  Ventral  (also  in  other  regions). 
Mesogastrium      '    2.  Umbilical. 
(    3.  Lumbar. 

A  1 .  Above  Poupart's  ligament ;  inguino-scrotal ; 
or  labial. 

B     2.  Below  Poupart's  ligament ;  femoral. 

C  3.  Through  the  apertures  of  the  pelvis;  in  front 
• — beneath  the  ramus  of  the  pubes,  ob- 
turator. 

4.  In    front — beneath    the    arch    of    the   j)ubes, 
perineal. 

5.  Pudendal. 

6.  Vaginal. 

7.  Behind — through    the    ischiatic    notch,    ischi- 
atic. 


III.  In  the  Hypogastrium    a 


Hernia  in  the  Epigastric  PtEGioN, 

DiaphragmatiG  hernia. — Of  these  cases  there  are  three  kinds  :  '  first,  that  in 
"which  a  part  of  the  diaphragm  muscle  becomes  stretched  in  consequence  of  a  loss  of 
tone,  and  is  pressed  up  into  the  thoracic  cavity  by  the  contents  of  the  abdomen  ; 
secondly,  that  in  which,  in  consequence  of  congenital  defect,  some  of  the  viscera  pass 
through  the  aperture  into  the  thorax  ;  and,  thirdly,  when  some  of  the  abdominal 
viscera  pass  into  the  chest  through  the  natural  apertures  in  the  diaphragm,  which 
have  become  enlarged. 

Epigastric  hernia  escapes  in  the  angle  bounded  by  the  cartilages  of  the  first  false 
ribs,  the  apex  of  which  corresponds  to  the  appendix  of  the  xiphoid  cartilage.  M. 
Malgaigne  has  seen  an  infant  with  a  tumour  in  this  region  which  swelled  up  every 
time  any  effort  was  made  with  theabdominal  muscles.  The  sac  of  this  hernia  is  generally 
more  movable  than  that  of  an  umbilical,  and  the  mouth  through  which  the  hernia 
enters  it  is  usually  large.  The  reduction  of  the  protrusion  is  therefore  easily  effected. 
A  suitable  bandage  is  required  to  prevent  the  escape  of  the  hernia,  which  sometimes 
consists  of  a  portion  of  the  stomach,  or  arch  of  the  colon  and  omentum. 


^  Exclusive  of  cases  in  which  the  abdominal  viscera  pass  into  tlie  chest  through  a  lacera- 
tion in  the  diaphragm.     Such  cases  are  treated  of  under  iNJtrRrRs  of  the  Abdomeis'. 
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Hernia  in  the  Mesogastric  Region. 

Ventral  hernia. — Of  this  hernia  there  are  two  kinds  :  first,  those  which  occur  at 
the  linea  alba  ;  and,  secondly,  those  which  pass  through  other  parts  of  the  parietes, 
except  the  so-called  rings. 

Those  of  the  firbt  kind  usually  escape  in  the  linea  alba  between  the  umbilicus  and 
the  pubes.  They  are  produced  as  the  consequence  of  general  relaxation  and  stretching 
of  the  fibrous  tissue  in  the  middle  line  of  the  abdominal  walls  after  they  have  been 
greatly  distended  during  pregnancy  or  ascites.  We  have  seen  hernia  consecutive  to 
an  abscess  in  which  the  pus  had  made  its  way  through  at  the  linea  alba.  This  kind 
of  hernia  is  more  common  than  the  second,  which  escapes  through  any  part  of  the 
anterior  or  lateral  walls. 

The  usual  indications  of  a  rupture  accompany  these  kinds  also ;  the  chief  risk  of 
an  error  of  diagnosis  arises  when  chronic  abscesses,  cysts,  or  fatty  gi-owths  exist  in  the 
parietes.  If  the  hernia  be  reducible,  the  surgeon  would  not  be  likely  to  fall  into 
error ;  and  if  not,  the  history  of  the  case,  with  a  carefal  manipulative  examination, 
will  enable  him  to  form  an  accurate  diagnosis. 

Umbilical  hernia. — By  this  term  we  understand  that  kind  of  rupture  which 
escapes  from  the  abdominal  cavity,  either  through  the  umbilical  ring  in  the  fcetus, 
or  by  an  aperture  formed  at  a  later  period  of  life  in  consequence  of  a  separation  of 
the  fibres  of  the  linea  alba  in  the  umbilical  region.  (See  fig.  167,  p.  817,  in  which 
a  small  one  is  delineated.) 

The  synonyms  are,  exomphalos,  omphalocele,  or,  in  common  language,  ruptured 
navel. 

It  is  developed  at  all  periods  of  life,  and  in  both  sexes.  Most  commonly  observed 
in  infancy,  it  forms  a  protrusion  either  before  or  soon  after  the  sepai'ation  of  the 
iimbilical  cord.  In  youth  it  is  rarely  developed,  provided  that  the  umbilical  aper- 
ture has  been  once  well  closed.  As  years  advance,  it  is  more  frequent,  especially  in 
females,  and  particularly  so  in  persons  disposed  to  obesity. 

The  hei-nial  sac  is  always  an  acquired  formation  in  this  rupture  ;  that  is  to  say, 
there  is  not  any  peritoneal  extension  at  the  umbilical  ring,  in  fcetal  life,  analogous 
to  the  inguinal  vaginal  process  of  the  peritonsenm.  Nevertheless,  writers  have  been 
long  accustomed  to  divide  this  hernia  into  the  congenital  variety,  or  that  which  is  so 
common  in  infants;  and  the  acquired,  or  that  variety  which  is  developed  in  after-life. 

In  infants  the  protruding  viscus  pushes  before  it  that  portion  of  the  parietal 
peritonaeum  lying  immediately  behind  the  aperture  in  the  linea  alba,  through  which 
the  umbilical  vessels  enter  the  abdominal  cavity.  The  hernial  sac  is  thus  formed 
before  the  closure  of  the  ring  is  effected,  and  may  pass  into  the  connective  tissue  of 
the  cord  itself,  before  that  structure  has  sepaiuted.  We  have  seen  such  a  case  in 
which  the  integuments  covering  the  sac  sloughed.  Rather  latei-,  after  the  separation 
of  the  cord,  the  hernial  sac  may  be  protruded  in  consequence  of  the  umbilical  aper- 
ture remaining  imperfectly  closed  when  it  is  covered  only  by  the  integuments.  In 
youth,  a  rupture  may  be  developed  by  escaping  through  a  partially  closed  ring,  which, 
by  continued  pressure,  it  dilates,  unless  })recautions  be  taken  to  prevent  it.  And,  in 
adult  life,  the  fibres  of  the  linea  alba  become  separated  by  stretching  or  yielding  to 
the  pressure  from  within,  and  the  rupture  escapes  at  the  site  of  the  once  closed  ring,  or  in 
its  immediate  vicinity.  The  coverings  of  the  hernial  sac  are  generally  very  thin,  and 
often  inseparably  united  together.  They  consist  of  the  integuments  ;  some  fat,  which, 
however,  is  not  often  in  proportion  to  the  thickness  of  the  layer  over  the  other 
regions  of  the  abdomen ;  and  the  delicate  internal  abdominal  fascia.  The  body  of 
the  sac  is  usually  very  delicate,  but  it  is  rather  stronger  near  and  at  its  orifice, 
around  which  part  the  tissues  outside  of  it  form  a  very  firm,  resisting,  unyielding 
band.  The  mouth  of  the  sac  is  often  large  in  proportion  to  the  bulk  of  the 
protrusion.  The  relation  which  it  bears  to  the  tumour  when  the  protrusion  is 
large  should  be  carefully  studied.     As  the  bulk  of  the  hernia  increases,  it  does  not 
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spread  equally  around  the  ventral  aperture  upon  the  anterior  surface  of  the  abdominal 
walls,  but  it  descends  towards  the  symphysis  pubis.  In  some  cases  it  happens  that 
tlie  transverse  diameter  of  the  tumour  is  greater  than  the  vertical  ;  and  occasionally 
its  configuration  is  so  pyriform  that  the  tumour  seems  to  be  suspended  by  a  peduncle 
or  stalk.  At  other  times  its  base  is  nearly  as  large  as  its  body ;  and,  again,  we  may 
see  an  almost  sessile  tumour  which,  when  elevated,  is  attached  by  a  small  stalk,  thus 
resembling  a  mushroom  in  shape. 

Various  organs  of  the  abdomen  are  found  in  the  sac  of  an  umbilical  hernia;  very 
frequently  the  omentum,  the  stomach,^  portions  of  the  small  intestines  and  of  the 
large.  When  the  disease  has  been  neglected,  we  have  seen  nearly  the  whole  of  the 
intestinal  canal  in  the  sac  enveloped  by  omentum.  The  last-mentioned  organ  some- 
times becomes  firmly  united  to  the  sac ;  and  when  bands  or  septa  are  thus  produced 
within  it,  the  intestines  may  become  entangled  by  them.  The  omentum  likewise 
becomes  hard  and  contracted,  forming  masses  within  the  sac  which  sometimes  give 
rise  to  difficulty  in  diagnosis. 

This  rupture  begins  by  forming  a  small  soft  projecting  ovoid  tumour  at  the  navel. 
Gentle  pressure  with  the  finger  pushes  something  into  the  abdomen,  and  a  small  hole 
is  then  felt,  with  very  sharp,  rigid  edges.  Directly  the  finger  is  removed,  the  skin 
either  remains  relaxed  or  flabby  in  the  fossa  of  the  navel,  or  it  is  slowly  projected 
forwards,  and  reappears  in  the  same  bold  relief.  If  the  progress  of  the  disease  be  not 
ai-rested,  the  protruding  viscus  descends  lower  and  lower,  so  that  the  broadest  part  of 
the  tumour  lies  below  the  mouth  of  the  sac.  A  curious  example  of  congenital  umbilical 
hernia,  coupled  with  malformation,  was  shown  by  Dr.  Gibb  at  the  Pathological 
Society,  and  in  the  same  volume  of  the  '  Transactions  '  there  is  a  description  of  a  case 
of  triple  umbilical  hernia  which  contained  portions  of  the  stomach,  duodenum, 
jejunum,  ileum,  omentum,  and  ductus  communis  choledochus.^ 

Treatment  when  reducible. — Should  there  be  any  disposition  to  a  protrusion  at 
birth,  or  soon  after,  the  simple  application  of  a  bandage  is  not  merely  palliative,  but 
materially  tends  to  the  cure  of  the  case.  In  infancy,  after  the  separation  of  the  cord, 
the  protrusion  may  be  prevented  by  fixing  a  piece  of  cork  over  the  umbilical  ring. 
It  should  be  circular,  about  one  inch  in  diameter,  slightly  convex  on  both  surfaces, 
and  covered  with  soft  leather.  With  adhesive  plaister  to  retain  it  in  its  proper  place, 
and  a  bandage  encircling  the  abdomen,  but  not  violently  compressing  it,  this  plan  is 
sure  to  effect  a  cure.  When  the  protrusion  occurs  in  an  adult,  a  suitable  truss  or 
bandage  must  be  employed,  with  a  view  to  prevent  the  dilatation  of  the  sac  and  the 
increase  of  the  tumour.  If  a  large  ii-reducible  hernia  has  to  be  treated,  a  suitable 
appliance  is  required. 

The  radical  cure  of  this  hernia  has  been  successfully  effected  by  an  operation  per- 
formed by  Mr.  Barwell,  on  three  patients,  at  the  respective  ages  of  six  months, 
fifteen  months,  and  eight  years.^  It  is,  however,  open  to  further  inquiry,  how  far 
any  cutting  operation  is  justifiable  in  infancy,  as  so  large  a  pi'oportion  of  cases  are 
curable  by  bandages  or  trusses.  ■  Mr.  H.  Lee  states  that  he  has  cured  cases  by  in- 
serting needles  through  the  sac,  after  carefully  reducing  its  contents,  and  keeping  the 
surfaces  in  close  contact  by  twisting  a  ligature  over  them,  Mr.  Wood  makes  use  of 
rectangular  pins  and  the  wire  sutare. 

Mr.  C.  Heath,  having  been  called  on  to  operate  in  a  case  of  strangulated  umbilical 
entero-epiplocele,  after  having  I'eturned  the  bowel,  dissected  the  sac  from  its  attach- 
ments ;  and  having  passed  a  ligature  through  its  base  and  the  omentum,  cut  them 
off.  The  patient  recovered ;  and  when  the  report  was  given  to  the  Pathological 
Society  there  was  not  then  any  hei'nial  protrusion.*  But  we  are  at  a  loss  to  under- 
stand how  the  opening  in  the  linea  alba  was  closed  by  these  means;  and  thei'efore 
until  it  can  be  shown  that  this  has  been  accomplished,  we  should  not  recommend  the 
adoption  of  this  measure.  ' 

^  A  very  interestiug  case  is  related  by  Mr.  Moore,  in  the  Med.-Chir.  Trans,  vol.  xlvi. 
p.  181. 

^  Trans,  of  the  Tatlioloqkal  Society  of  London,  vol.  vii.  pp.  216,  220. 

3   The  Lakcet,  1861,  vol  ii.  pp.  419,  &c. 

■*   Transactiotis  of  the  Pathological  Society ,  vol.  x.  p.  131. 
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Cases  of  umbilical  hernia  offer  remarkably  well-marked  examples  of  that  condition 
termed  obstruction  fi'om  accumulation  of  stercoraceous  matter,  and  patients  are 
constantly  subject  to  severe  constitutional  disturbance  arising  from  this  cause  alone, 
and  not  from  positive  strangulation  of  the  bowel.  We  should  not,  therefore,  be  in  a 
great  hurry  to  operate  in  these  cases ;  for  after  a  free  administration  of  aperient 
enemas,  the  bowel  becomes  unloaded  of  its  contents,  and  evacuations  from  the  alimen- 
tary canal  are  obtained. 

The  operation. — An  incision  should  be  made  in  the  mesian  line  of  the  body,  com- 
mencing about  two  or  three  inches  above  the  upper  border  of  the  mouth  of  the  sac, 
and  continued  downwards  upon  the  sac  as  far  as  may  be  requisite.  The  smaller  the 
opening  by  which  the  sui-geon  can  remove  the  impediment  to  the  reduction  of  the 
hernia,  or  liberate  the  bowel  from  constriction,  the  better  ;  and  when  it  can  be  ac- 
complished without  opening  the  peritoneal  sac,  it  is  desirable  to  do  so.  Great  cantion 
is  necessary  whilst  cutting  the  different  coverings  of  the  sac ;  and  should  it  be 
necessary  to  cut  the  tissues  forming  its  orifice,  the  incision  should  extend  upw^ards  in 
the  same  line  as  the  first. 

Hernia  in  the  loins. — Lumbar  hernia  has  been  described  by  several  surgeons. 
These  protrusions  arise  after  contusions  of  this  region,  or  })erhaps  after  lacerations  of 
the  abdominal  muscles  in  the  part,  as  well  as  from  relaxation  of  the  tissues.  In  the 
third  '  Bulletin  des  TraA^aux  de  la  Societe  de  Medicine  de  Marseille,'  Dr.  Chapplain  ' 
relates  the  case  of  a  man,  aged  60,  who,  after  being  squeezed  between  a  wall  and  a 
carriage,  found  in  his  loin  a  tumour  between  the  crest  of  the  ilium  and  the  last  rib. 
It  appeared  at  first  like  a.  chronic  abscess,  but  the  presence  of  intestine  Avas  easily 
ascertained.  Mr.  Kingdon  has  seen  a  case  of  this  kind.  The  bowel  protruded  just 
above  the  crest  of  the  ilium  at  its  highest  point,  about  three  inches  from  the  spine, 
just  Avhere  the  quadratus  lumborum  and  alidominal  muscles  meet.  The  man  Avas 
.54  years  old,  tall  and  thin.  He  suffered  Avith  haemoptysis  and  emphysema  of 
the  lungs. 

Herni.e  in  the  Hypogastric  Region. 


Inguinal  hernia  is  the  most  common  kind.  The  statistics  of  the  City  of  London 
Truss  Society  prove  this ;  for  rather  more  than  tAvo-thirds  of  the  total  number  of 
applicants  of  both  sexes  for  trusses  to  support  every  desciiption  of  hernia,  Avei'e 
aiBicted  with  inguinal  ruptures  of  one  kind  or  the  other.'^ 

Of  inguinal  hernia  the  following  varieties  are  described  :  the  oblique  or  external, 
and  the  direct  or  internal.  The  terms  external  and  internal  have  reference  to  the 
course  taken  by  the  internal  epigastric  artery  in  relation  to  the  orifice  of  the  hernial 
sac.  In  the  obliqu^e  kind,  the  mouth  of  the  sac  is  situated  to  the  outer  or  external 
side  of  this  artery ;  in  the  direct,  this  important  part  of  the  sac  is  placed  to  the  inner 
side  of  the  same  vessel. 

There  are  also  varieties  of  the  oblique  kind  named  according  to  the  situation  of 

^  L"  Union  medicale,  1862,  vol.  i.  p.  157. 

^  Table  B. — Showinf/  the proport ions  between  inf/uinal  and  femoral  hernia  in  both  sexes  at 
different  a f/es.     (Constructed  from  Kingdon's  tables,  1860-61.) 


Ages 

Jugiiinal 

Femoral 

Male 

Female 

Male 

Female 

1  to  20  . 
20  to  40  . 
40  and  upwards 

2,435 

2,954 
2,154 

249 
322 

]28 

23 
139 
144 

38 
432 

278 

7,543 

699 

306 

748 

This  table  shows — 1.  That  inauiual  hernia  is  most  common.  2.  That  in  females  femoral  and 
ino-uiual  hernias  occur  in  about  equal  proportions.  3.  That  femoral  hernia  in  the  male  is  the 
least  common  of  these  kinds. 
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tlie  protrusion  ;  thus  the  tumour  is  called  a  '  bubonocele '  when  tbe  hernia  has  passed 
the  iuternal  inguinal  ring,  but  has  not  pi'otruded  at  the  external,  when,  in  fact,  it  is 
retained  in  any  part  of  the  inguinal  canal.  It  is  called  '  scrotal  hernia,  or  oscheocele,' 
when  it  has  passed  through  the  external  abdominal  ring,  and  is  therefore  in  the 
scrotum . 

We  propose  the  following  anatomical  classification  of  the  varieties  of  obli(pie  in- 
guinal hernia. 

1.  Into  the  vaginal  process  of  the  peritonaeum  (the  congenital  hernia  of  Haller, 
and  subsequent  writers). 

2.  Into  the  funicular  portion  of  the  vaginal  process  of  the  peritonaeum. 

3.  Scrotal,  the  sac  being  thrust  into  the  tissues  of  the  scrotum. 


Of  inguinal  hernia  in  the,  male. — This  species  escapes  from  the  abdomen,  above 
Poupart's  ligament,  through  the  internal  and  external  inguinal  apertures  or  abdominal 
rings.     There  are  two  varieties,  the  oblique  and  the  direct. 

Oblique  inguinal  hernia,  having  passed  tlirough  the  internal  inguinal  rino-,  lies  in 


Double  IngLunal  Hernia. 


)n  the  man's  right  side  the  protnision  has  passed  through  the  inguinal  canal,  and  is  just  entering  the  scrotum.  On 
the  left  side  it  is  called  '  bubonocele.'  The  outline  of  Poupart's  ligament,  below  the  swelling  producej  by  the 
protrusion,  is  distinct. 


the  inguinal  canal.  Pursuing  the  oblique  direction  of  this  canal,  it  points  at  the 
external  inguinal  ring,  emerges  and  enters  the  scrotum,  into  wliich  it  descends.  The 
mouth  of  the  hernial  sac  is  situated  to  the  outer  side  of  the  internal  epigastric  arteiy, 
whilst  its  neck  and  body  are  usually  in  front  of  the  structures  comijosing  the 
spermatic  cord.  But  in  rare  cases  these  organs  are  divided ;  sometimes  the  blood- 
vessels pass  over  the  tumour,  the  vas  deferens  behind  it,  and  vice  versa ;  or  they  are 
attached  to  the  sides  of  the  tumour.  The  relative  positions  of  the  hernial  tumour 
and  testicle  differ.  The  variable  site  of  this  organ  depends  upon  congenital  defect, 
and  hence  in  some  cases  the  testis  cannot  be  distinguished  from  the  tumour  produced 
by  the  hernia.  However,  in  the  majority  of  cases,  the  testicle  is  situated  at  the 
posterior  and  inferior  region  of  the  scrotum ;  more  I'arely,  it  may  be  detected  at  the 
front  of  the  fundus  of  the  tumour.  An  endeavour  should  always  be  made  to  ascertain 
the  site  of  this  organ,  in  every  case  of  inguinal  hernia,  and  under  all  circumstances. 

The  coverings  of  the  sac  of  an  oblique  inguinal  hernia  are  formed  by  the  tissues 
of  the  region  in  which  it  lies.  To  expose  the  sac  of  a  bubonocele,  it  is  necessaiy 
to  divide  the  integuments  of  the  groin,  the  aponeurosis  of  the  external  abdominal 
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oblique  muscle,  and  tlie  intei'iial  spermatic  fascia.  Some  of  the  fibres  of  the  free 
edges  of  the  internal  oblique  and  transversalis  muscles  are  observable  along  its  upper 
border,  and  some  fibres  of  the  cremaster  muscle  skirt  its  lower  edge.  To  reach  tlie 
sac  of  a  scrotal  hernia,  we  must  divide  the  integuments  of  the  scrotum,  including  the 
dartos,  the  fibres  of  the  cremaster  muscle,  often  strongly  developed,  and  the  internal 
spermatic  fascia.  This  last-named  fascia  is  the  delicate  membranous  extension  of  the 
internal  abdominal  fascia  along  the  spermatic  cord. 

The  mode  of  development  of  the  sac  of  an  oblique  inguinal  hernia  differs 
essentially  in  respect  of  the  age  of  the  individual  in  whom  it  takes  place.  Thus  in 
infancy,  youth,  and  early  manhood,  the  disease  is  usually  dependent  for  its  existence 
upon  a  congenital  imperfection.  To  this  circumstance  is  due  the  persistence  of  a 
S6!rous  canal,  or  sheath,  in  direct  communication  with  the  peritoneal  cavity,  through 
the  mouth  of  which  a  portion  of  omentum  or  of  bowel  ma}^  enter,  and  thus  form  a 
hernia  at  any  period  of  life.  On  the  contrary,  in  adult  life,  the  hernial  sac  is  a 
secondary  structure,  a  distinctl}'  new  formation.  Its  development  is  slow  ;  its  pro- 
gressive stages  may  be  traced ;  and,  although  a  prolongation  of  the  parietal  peri- 
tonaeum, its  existence  is  due  to  a  morbid  action,  which  allows  displacement  or 
sti'etching  of  this  serous  membrane. 

Fig.  164. 


A  B 

Hernia  into  the  vaginal  'process  of  the  periionceum. — The  development  of  these 
two  very  different  kinds  of  sacs  has  been  already  described  (see  pp.  754,  757),  in 
considering  the  causes  of  hernia ;  and  at  the  same  place  the  reader  will  find  the  reasons 
which  induce  the  author  to  prefer  the  designations  of  '  hernia  into  the  vaginal  process  ' 
and  *  into  the  funicular  portion,' to  those  of  '  congenital '  and  '  infantile,'  formerly 
in  use.  There  also  the  natural  varieties  found  in  the  condition  of  this  process  are 
described. 

Under  abnormal  conditions,  the  following  states  of  this  sheath  are  found  : — 

1.  The  whole  length  of  the  canal  remains  open. 

2.  The  entire  canal  may  remain  open,  and  an  annulai-  constriction  of  its  walls 
take  place  between  the  external  abdominal  ring  and  testis. 

3.  The  tunica  vaginalis  propria  testis  is  perfected,  becoming  now  a  closed  sac, 
but  a  canal  exists  as  far  as  the  testis. 

4.  The  abdominal  orifice  is  completely  closed,  but  a  canal  below  this  exists. 

The  diagrams  are  intended  to  illustrate  the  congenital  conditions  of  the  vaginal 
process  of  the  peritonseum.  The  serous  canal  is  represented  cut  open  vertically  and 
viewed  from  the  front. 

Fig.  164,  A.  The  tubular  process  of  the  peritonteum  is  open  from  the  genei^al 
peritoneal  cavity  to  the  fundus  of  the  scrotum,  at  which  part  the  testis  is  situated. 
This  gland,  however,  may  be  fixed  at  different  sites. 

Drawings  representing  this  imperfection  may  be  fotmd  in  the  following  works  : 
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Camper,  '  Icones  Herniarum,'  tab.  x.  fig.  3;  Huntei- (John),  in  '  Medical  Comm.' 
pt.  I.  chap.  ix.  ;  and  in  Palmer's  edit,  of  the  'Works  of  J.  Hanter,'  plates  xxv.  xxvi. 
For  uumei-oiis  references  to  books  on  this  subject,  refer  to  '  A  Treatise  on  Ruptures/ 
by  W.  Lawrence,  F.R.S.,  5th  edit.  1838,  p.  664. 

The  variety  of  hernia  developed  in  consequence  of  this  imperfection  is  the  hernia 
congenita  of  Haller  and  subsequent  authors. 

Fig.  16.5,  A.  In  this  figure  the  vaginal  process  of  the  peritonteum  is  open,  as  in  the 
last  imperfection  ;  but  a  contraction  has  taken  place  at  the  point  above  the  testis. 

This  imperfection  is  demonstrated  by  a  preparation  in  the  Museum  at  Guy's 
Hospital,  No.  2368;  and  a  drawing  from  a  case  reported  by  Sir  Charles  Bell,  in  the 
'  London  Medical  Gazette,'  1828,  vol.  i.  p.  485. 

Examples  of  hernia  into  a  vaginal  process  of  this  kind  are  noticed  by  Scarpa  ;  see 
Wishart's  translation,  'Memoir,'  ii.  §  10.  A  drawing  of  a  similar  case  may  be  seen 
in  the  work  by  Sir  Astley  Cooper  on  'Abdominal  Hernia,'  the  2nd  edition  by 
Mr.  Key,  pi.  li.  fig.  2.  Another  is  related  by  Mr.  Lawrence  in  his  work  on 
'  Ruptures,'  as  before,  p.  574  ;  and  I  have  myself  operated  upon  cases  of  this  kind  in 
young  men.  A  large  hernial  sac  with  this  remarkable  condition  may  be  examined 
in  the  Museum  of  the  Royal  College  of  Surgeons  of  England,  No.  1343. 

Fig.   164,  B.    This    diagram   shows  the  division   of  the    vaginal  pi-ocess  of  th^ 

Fre.  165. 


peritonaeum,  into  the  inferior  testicular  vaginal  process;  and  the  superior  funicular 
vaginal  process,  at  the  ventral  end  of  which  a  communication  wdth  the  abdomen 
remains,  as  on  the  other  side. 

This  imperfection  is  delineated  by  Camper.  In  the  work  '  Icones  Herniarum,' 
folio,  1801,  plate  x.,  he  contrasts  it  with  that  one  repi-esented  in  fig.  164,  A.  The 
drawing  was  made  from  the  dissection  of  an  infant,  in  1759.  Seller  also  gives  a 
figure  to  illustrate  a  rather  more  contracted  state  of  this  part  of  the  vaginal  process, 
in  a  work  entitled  '  Obs.  de  Testiculorum  ex  abdomine  in  scrotum  descensu,  &c.'  More 
recently,  M.  Malgaigne  has  described  the  frequency  of  hernia  in  association  with  this 
imperfection,  '  Lecous  clin.  sur  les  Hernies,'  Paris,  1841  ;  and  in  'L' Union  medicale,' 
1854. 

Examples  of  hernia  into  the  funicular  portion  of  the  vaginal  process  of  the  peri- 
tonaeum occur  very  commonly  in  children,  and  a  preparation  of  a  hernial  sac,  origin- 
ating with  this  defect,  is  preserved  in  the  Museum  of  the  Royal  College  of  Surgeons, 
No.  1328. 

Fig.  165,  B.  In  this  diagram  the  vaginal  process  is  represented  as  a  tube  passing 
down  in  front  of  the  spermatic  cord  and  testis.  The  ventral  orifice  has  been  closed 
above  or  nearly  so. 

This  is  the  condition  of  the  vaginal  pi^ocess  of  the  peritonaeum  described  by  Mr. 
Hey,  in  which  he  '  found  that  the  tunica  vaginalis  was  continued  up  to  the  abdominal 
ring'  ('Practical  Obs.  in  Surgery,'  3rd  edit.  8vo.  1814,  p.  227). 
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I  suspect  that  it  is  this  imperfection  of  which  preparations  exist  in  museums,  de- 
scribed as  '  a  congenital  hernial  sac  with  the  mouth  obliterated,'  when  unaccompanied 
with  a  history  that  the  man  from  whom  it  was  removed  had  ever  been  ruptured. 

Associated  with  congenital  persistence  of  the  vaginal  process  of  the  peritonpeum, 
the  testiple  of  the  same  side  as  that  on  which  the  defect  occurs  frequently  occupies  an 
abnormal  situation. 

When  in  its  normal  site  at  the  lower  part  of  the  scrotum,  it  cannot  always  be 
distinguished  from  the  hernial  protrusion  which  occupies  the  same  serous  sac  as  this 
oi'gan  and  overlies  it.  But,  although  this  region  should  contain  a  hernial  tumour, 
the  testis  may  not  have  reached  the  scrotum  at  all. 

The  situations  in  which  it  is  then  found  are  as  follows  : 

1.  Within  the  abdomen ;  the  vaginal  process  extending  into  the  inguinal  canal, 
but  not  reaching  further  than  just  through  the  external  abdominal  ring,  or  into  the 
upper  part  of  the  sci'otum. 

2.  Fixed  in  the  ijiguiuid  canal  out  of  the  reach  of  manipulation  ;  whilst  the 
serous  canal,  passing  into  the  scrotum,  forms  a  sac  for  the  reception  of  a  hernia. 

3.  Immediatel}^  outside  the  external  abdominal  ring  at  the  upper  part  of  the 
scrotum  ;  in  which  state,  w^hen  a  hernia  descends,  it  passes  in  front  of  this  organ  into 
the  scrotum,  even  as  low  as  its  fundus. 

4.  When  the  testis  is  in  the  perinseum.  A  defective  development  of  one  or  even 
both  sides  of  the  scrotum  is  associated  with  the  cases  of  deformity  above  described 
which  may  lead  the  surgeon  to  discover  an  abnormal  position  of  the  testis ;  a  fact  of 
great  importance  in  the  treatment  of  these  cases  of  hernia. 

Tabular  vieio  of  the  abnormal  conditions  of  tlie  vaginal  process  of  the  peritonceum, 
deviations  from  the  normal  situation  of  the  testis,  and  the  relative  2}osition  of  the 
hernia. 

Hernia  into  the  vaginal  process  of  the  peritonaeum  : 

1.  The  A'aginal  pi'ocess  continuing  open  and  common  to  the  cord  and  testis.  (Fig. 
164,  A.) 

The  testis  may  be  situated — 

a,  in  its  normal  site  at  the  fundus  of  the  scrotum  ; 

b,  just  outside  the  external  abdominal  ring,  or  between  its  pillars  • 

c,  within  the  inguinal  canal ; 

d,  within  the  abdomen. 

N.B.  In  a,  b,  c,  the  hernia  is  generally  in  contact  with  the  testis ;  in  d,  it  is 
not. 

2.  The  vaginal  coverings  of  the  cord  and  testis  communicating  by  an  aperture. 
The  testis  in  the  scrotum. 

N.B.  The  hernia  may  or  may  not  pass  through  this  aperture,  and  is  therefore 
sometimes  but  not  always  in  contact  with  the  testis.     (Fig.  165,  a.) 

3.  The  vaginal  covering  of  the  cord  only  being  open.     (Fig.  164,  B.) 
The  testis  in  the  scrotum. 

N.B.   The  hei'nia  is  never  in  contact  with  the  testis. 

Appendix. — Additional  sacs,  or  2^'>'olongations  and  extensions  of  the  vaginal  process 

ivithin  the  abdominal  avails. 

Conciu'rent  with  these  instances  of  malplaced  testis  are  some  of  those  complicated 
cases  of  hernia  which  arise  from  varieties  in  the  configuration  and  anatomical  dispo- 
sition of  the  hernial  sac.  In  a  majority  of  the  cases  in  which  the  hernial  sac  follows 
any  very  unusual  dii'ection,  the  hernia  is  found  to  occupy  the  same  sheath  as  the  tes- 
tis, or  a  portion  of  that  sheath — a  sufficient  proof  of  the  precise  nature  of  the  hernia 
and  of  the  cause  of  its  development,  if  any  be  required.  Several  cases  are  recorded 
in  which  a  sort  of  second  sac  or  offset  from  the  vaginal  process  of  the  pei'itonEeum 
extended  between  the  structures  composing  the  abdominal  walls.*      Hence  the  terms 

^   Guy's  Hospital  Re2}orts,  18G1;  p.  270. 
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'  intraparietal,'  '  ascending,  or  intermuscular,'  and  '  interstitial,'  have  been  applied  to 
this  variety  of  hei'nial  sac.  Belonging  also  to  this  category  are  the  cases  termed 
'  hernie  en  bissac '  by  French  writers.      These  cases  form  two  classes  : 

1st.  Those  in  which  the  sac  extends  into  the  anterior  abdominal  walls. 

2nd.  Those  in  which  it  extends  into  the  inferior  walls. 

In  Lhe  first  class,  the  sac  extends  upwards  from  the  inguinal  canal  in  front  of  the 
internal  abdominal  fascia,  and  behind  the  aponeurosis  of  the  external  abdominal 
oblique  muscle.  It  may  take  a  course  directly  upwards ;  outwards,  towards  the  crest 
of  the  ilium  ;  or  inwards,  towards  the  rectus  muscle  and  umbilicus. 

If  the  sac  has  passed  through  the  external  abdominal  ring  and  cannot  enter  the 
scrotum,  it  may  ascend  in/ront  of  the  aponeurosis  of  the  external  abdominal  oblique 
muscle,  lying  between  it  and  the  integuments ;  and  when  the  hei'nia  protrudes,  it 
forms  a  tumour  in  the  groin  above  and  parallel  with  Poupart's  ligament.  An 
example  of  this  rare  variety  is  quoted  by  Scarpa,'  and  another  case  has  been  recorded 
by  Dr.  Fano.^ 

In  the  second  class,  the  sac  extends  into  the  iliac  fossa  and  rests  upon  the  iliacus 
muscle,  between  the  internal  abdominal  fascia  and  peritonfeum ;  or  directing  itself 
inwards,  it  passes  behind  the  horizontal  i-amus  of  the  pubes,  and  reaches  the  side  and 
fi'ont  of  the  urinary  bladder.^ 

Hernia  into  the  funicular  ])ortion  of  the  vaginal  process  of  the  peritoncercm. — AVhen 
the  surgeons  of  the  last  century  discovered  that  a  hernia  could  pass  into  the  vaginal 
process  of  the  periton?eum,  and  there  lie  in  contact  with  the  testicle,  they  appear  to 
have  been  content  with  this  fact,  and,  without  further  research,  to  have  assumed 
this  variety  to  be  the  only  form  of  hernia  dependent  for  its  origin  upon  non-closure 
of  the  ventral  orifice  of  this  canal,  or  defective  obliteration  of  the  fiinicular  part  of 
the  vaginal  process  of  the  peritoneum.  Thus  many  winters  acknowledge  the  fact 
that  an  infant  may  be  the  subject  of  a  scrotal  hernia,  and,  after  detailing  such  a  case, 
they  add,  '  but  not  congenital ' ;  implying  by  that  expression  simply  the  anatomical 
fact  that  the  hernia  is  in  a  distinct  sac,  and  thereby  separated  from  the  testis,  in  the 
same  manner  as  it  occurs  in  the  adult.  The  term  suggested  in  this  essay  precludes 
an  erroneous  view  of  those  varieties  of  hernia  which  originate  in  congenital  defect  of 
the  coverings  of  the  testis  and  spermatic  cord,  and  renders  the  disease  in  the  infant 
and  in  youth  much  more  easy  of  comprehension. 

The  reader  should  recall  to  mind  the  previous  statements  relating  to  the  descent 
of  the  testicle,  and  the  development  of  the  tunica  vaginalis  propria  testis  out  of  the 
inferior  termination  of  the  vaginal  process  of  the  peritonaeum.  For  surely  there 
cannot  be  a  tunica  vaginalis  propria  testis  developed  so  long  as  a  canal  exists  along 
which  a  hernia  may  descend  and  touch  the  testis.  Herein  consists  the  deficiency ; 
in  this  anatomical  fact  lies  the  defect.  But  when  the  testis  is  enveloped  by  the  two 
layers  of  the  serotis  membrane,  the  visceral  and  parietal,  whereby  the  cavity  of  the 
tunica  vaginalis  testis  is  formed,  in  its  own  proper  vaginal  sheath,  and  is  entirely 
shut  off  from  every  protruding  viscus,  there  may  yet  remain  the  funicular  portion  of 
the  vaginal  process  of  the  peritonseum  communicating  with  the  abdomen  at  the 
internal  abdominal  ring.  Into  this  canal,  termed  the  tunica  vaginalis  propria 
funiculi,  a  hernia  may  protrude,  and  the  canal  thus  becomes  converted  into  a  hernial 
sac ;  quite  as  much  '  congenital,'  too,  as  the  variety  ordinarily  characterised  by  that 
term,  for  it  is  dependent  upon  a  congenital  defect,  viz.  the  non-closure  of  the 
abdominal  orifice  of  the  canal,  and  its  continuation  in  front  of  the  spermatic  cord  as 
far  as  the  testis  and  its  vaginal  sheath.  This  variety  is  now  distinguished  as  hernia 
into  the  funicular  portion  of  the  vaginal  process  of  the  peritonfeum. 

In  the  new-born  infant,  or  at  a  later  period,  some  weeks  or  months  after  birth, 
it  is  not  at  all  uncommon  to  see  males  with  a  hernial  protrusion  occupying  the 

^   Treatise  on  Hernia,  translated  by  Wishart,  1814,  8vo.  p.  171. 
''■  L' Union  mklicale,  December  1861. 

^  Cases  by  Dr.  Parise,  in  Mem.  tie  la  Soc.  cle  Chir.  de  Taris,  1851 ;  Mem,  sur  deux  vat'ietes 
nouvelles  de  Hernies. 
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inguinal  canal  and  scrotum,  but  entirely  separated  from  the  testis,  which  is  normally- 
situated,  at  the  fundus  of  the  scrotum. 

M.  Malgaigne  was,  I  believe,  the  first  surgeon  to  notice  this  variety  of  hernia, 
and  to  point  out  its  origin,  anatomical  relations,  and  distinctive  features.  It  is  ex- 
ceedingly common.  Carefully  instituted  examinations  lead  us  to  conclude  that  it  is 
neaidy  as  frequently  met  with  as  the  ordinary  variety  last  described  ;  but,  from  the 
fact  of  its  having  been  confused  with  the  scrotal  hernia  of  the  adult,  very  little 
attention  has  been  bestowed  upon  it.  The  diminutive  size  of  the  testis  has  also  led 
to  its  relative  situation,  as  regards  the  hernia,  being  wholly  overlooked  and  neglected  ; 
for  cases  which  we  have  ourselves  examined  have  generally  been  regarded  as  of  the 
ordinary  kind,  termed  'congenital,'  and  not  worthy  of  further  consideration.  In  the 
earlier  periods  of  life,  the  distinction  is  not,  perhaps,  of  primary  importance;  but  the 
recognition  of  this  variety  in  youth  and  adult  life  becomes  a  necessity  of  great  moment 
in  some  instances,  not  only  in  reference  to  correct  diagnosis,  but  also  with  respect  to 
the  judicious  treatment  of  the  case. 

In  these  cases,  the  hernia  being  enveloped  by  a  peritoneal  sac,  the  pathologist 
must  admit  one  of  two  explanations  of  its  development :  either  that  the  parietal 
peritonfeum  of  the  abdomen  was  suddenly  pushed  downwards  before  the  hernia  to 
form  its  sac  ;  or  that  a  serous  canal  existed  continuous  with  the  peritoneal  cavity, 
which  became  converted  into  the  hernial  sac.  The  last  explanation,  being  strictly  in 
accordance  with  anatomical  facts,  appears  to  me  to  be  the  one  which  the  morbid 
anatomist  will  adopt. 

The  congenital  patulence  of  the  funicular  portion  only  of  the  vaginal  process  of 
the  peritonaeum  is  capable  of  proof  by  anatomical  examination,  and  there  is  no  more 
reason  to  question  its  remaining  so  during  the  later  periods  of  life,  than  to  dispute 
the  fact  of  the  occasional  unobliterated  state  of  the  entire  length  of  the  vaginal  process 
to  the  fundus  of  the  scrotum  in  adult  life.  We  are  able  to  adduce  abundant  facts  to 
prove  the  development  of  hernia  in  such  cases,  if  space  permitted. 

In  advancing  adult  life,  the  orifice  of  the  hernial-  sac  still  maintains  its  original 
relations  to  the  internal  abdominal  ring,  and  especially  its  depth.  Under  these 
circumstances,  a  hernia  having  existed  many  years,  the  abdominal  rings  are  not 
approximated,  but  remain  widely  separated.  A  man,  forty-five  years  old,  was 
operated  upon  by  myself  on  account  of  strangulated  oblique  inguirio  scrotal  hernia, 
with  which  he  had  been  afflicted  since  boyhood.  This  was  the  first  time  he  had 
found  any  difficulty  in  returning  the  protrusion.  The  orifice  and  neck  of  the  sac 
were  deeply  seated  ;  that  is,  the  index-finger  was  passed  along  the  inguinal  canal  to 
reach  the  abdominal  orifice  of  the  sac.  It  did  not  require  division,  but  was 
sufiiciently  large  to  allow  of  the  reduction  of  the  hernia  after  the  sac  had  been 
opened,  and  a  large  quantity  of  serum  had  escaped.  His  case  terminated  successfully. 
The  testis  was  at  the  fundus  of  the  scrotum,  and  separated  from  the  contents  of  the 
hernial  sac. 

The  next  question  relates  to  the  frequency  of  these  varieties  of  hernia  into  the 
vaginal  process  of  the  peritonaeum. 

After  making  inquiry  of  patients  afflicted  with  inguino-scrotal  hernia  for  many 
years,  we  were  much  surprised  to  find  that  so  many  of  them  stated  that  the  protrusion 
occurred  suddenly,  and  was  first  observed  when  the  dimensions  of  the  scrotum  were 
increased  by  the  presence  of  the  hernia.  Another  circumstance  also  attracted 
attention.  Robust,  healthy,  and  well-developed  men,  of  middle  age,  asserted  that  the 
rvipture  first  descended  when  they  were  about  twenty  years  old — a  circumstance 
nowhere  specially  alluded  to  ;  but  it  appears  to  be  a  very  common  occurrence. 
When  discussing  this  matter  with  friends,  and  stating  this  fact,  they  have  suggested 
that  working-men  might  not  be  very  accurate  in  their  statements,  and  that,  being 
habitually  thoughtless  of  their  persons,  no  dependence  could  be  placed  upon  their 
assertions.  This  objection  has  had  its  due  consideration  and  weight  in  our  inquiries, 
and  we  have,  therefore,  only  referred  to  recent  cases,  or  accepted  the  accounts  a.fibrded 
by  those  patients  who  seem  to  possess  a  fair  average  intelligence  and  might  be 
presumed  to  give  reliable  information  concerning  the  subject  of  inquiry.     During  the 
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^wo  years  1859  and  1860,  forty-four  patients,  suffering  more  or  less  from  inguinal 
hernia,  were  admitted  into  the  wards  of  Guy's  Hospital.  A  mong  them  were  twenty- 
six  cases  of  hernia  into  the  vaginal  process  of  the  peritonaeum  ;  and  of  these,  twelve 
had  the  testis  and  hernia  in  contact  (the  hernia  congenita  of  Haller),  whilst  in  the 
remaining  fourteen  the  hernia  occupied  the  funicular  portion  of  the  canal,  and  was 
separate  from  the  testis.  In  several  patients  the  hernia  was  developed  suddenly,  and 
reached  the  scrotum  at  once,  the  first  time  it  was  observed,  even  in  adult  life,  the 
men  being  robust,  and  well-developed.  The  i-espective  ages  of  the  patients,  at 
the  time  they  came  under  examination,  varied  between  fourteen  months  and  forty- 
seven  years. 

Pott  wrote,  nearly  a  hundred  years  since  :  '  Ruptures  attended  with  that  par- 
ticular circumstance  which  brings  them  under  the  description  mentioned  in  the  title 
ai'e  said  to  be  very  rai-e;  but  from  what  I  have  observed,  both  in  the  livino-  and  in 
the  dead,  I  am  inclined  to  believe  that  they  happen  much  oftener  to  adults  than  they 
are  suspected  to  do.'  ^ 

To  demonstrate,  perhaps  even  more  satisfactorily,  that  a  large  proportion  of  the 
cases  of  inguinal  hernia  is  developed  at  a  very  early  period  of  life,  we  may  refer  to 
the  Reports  of  the  City  of  London  Truss  Society,  so  industriously  drawn  up  by  Mr. 
Kingdon. 

The  total  number  of  males  applying  at  the  Society  during  the  years  1860  and  1861 
whose  ages  were  ascertained  at  the  time  the  hernia  was  first  observed,  amounted  to 
7, .543  ;  of  these,  3,963,  or  383  moi-e  than  half,  had  reached  only  thirty  years  of  ao-e. 
Thus  it  appears  certain  that  inguinal  hernia  is  developed  very  frequently  before 
thirty  years  of  age. 

This  statement,  which  may  be  accepted  as  correct,  is  fully  supported  by  reference 
to  the  table  I  have  arranged  from  the  Report  of  the  City  of  London  Truss  Society 
(see  table,  p.  748).  By  this  it  appears  that  inguinal  hernia  occurs  very  frequently 
during  the  first  twelve  months  after  birth.  This  happens  in  consequence  of  the  con- 
genital persistence  of  the  canal  of  the  vaginal  process  of  the  peritoriEeum.  Its  fre- 
quency then  diminishes  to  puberty,  after  which  period  the  cases  rapidly  increase  to  the 
completion  of  thirty  years  of  age. 

Taking  periods  of  ten  years,  or  decades,  the  frequency  of  inguinal  hernia  at 
different  ages  is  well  seen  (see  table,  p.  796).  It  is  remarkable  that  the  first  decade 
contains  the  largest  number  of  cases,  and  next  the  third  or  that  between  twenty 
and  thirty  years  of  age.    From  this  period  of  life  the  cases  decrease  in  a  rapid  ratio. 

Hoiir-glass-shajyed    contraction    of    the    sac   of    oblique    inguinal    hernia. An 

uncommon  peculiarity  in  the  conformation  of  the  sac  itself  of  an  oblique  ino-uinal 
hernia  occurs  in  consequence  of  a  narrowing  of  its  walls  at  a  point  correspondino'  with 
the  site  of  the  external  abdominal  ring,  or  a  little  below  that  point  in  the  scrotum 
between  the  testis  and  that  aperture.  When  a  hernia  fills  the  sac,  it  may  become 
strangulated  by  this  constriction.  The  outline  of  the  hernial  tumour,  as  well  as  that 
of  the  sac,  exactly  resembles  the  shape  of  the  ordinary  h&ur-glass  :  hence  the  name 
given  to  it.  It  is  always  associated  with  the  congenitally  open  state  of  the  vao-inal 
process  of  the  peritonaeum.  The  result  of  the  imperfect  closure  of  this  sheath  at  that 
part  where  union  of  its  walls  normally  takes  place  is  to  give  rise  to  the  formation 
of  a  ring  or  circular  constriction  within  this  process  of  the  peritonaeum  at  the  point 
where  the  tunica  vaginalis  propria  testis  and  tunica  vaginalis  propria  funiculi  meet 
together.  Instead  of  the  upper  division  of  this  canal  being  closed,  and  the  two  divi- 
sions, by  this  means,  rendered  distinct  from  each  other,  they  communicate  freely.  The 
result  is,  that  a  hernia  passes  through  the  abdominal  orifice  of  the  funicular  portion 
of  the  canal,  traverses  it,  and  then  passes  through  the  constriction  into  the  cavity 
of  the  tunica  vaginalis  propria  testis,  which  gland  it  touches.     Instances  of  this 

^  An  Account  of  a  2Mrticular  hind  of  Rupture,  S^-c,  viz.  that  in  which  the  Intestine  or 
Omentum  is  found  in  the  same  cavity  and  i7i  contact  with  the  Testicle,  by  P.  Pott.  Lond.  1765 
2nd  edit.  p.  5. 
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constricted  condition  of  the  sac  of  an  oblique  inguinal  hernia  are  related  by  Pott,^ 
Wrisberg,  Le   Cat,  Scarpa,^  Pelletan,  Sir  A.  Cooper,  and  Mr.  Lawrence. 

Case. — A  labourer;  29  years  old,  was  brought  into  Guy's  Hospital  in  September  1858,  in 
a  state  of  great  prostration,  and  having  a  rupture  in  the  left  side  of  the  scrotum.  There  had 
never  been  any  tumour  noticed  until  seventy-eight  hours  before  admissiou.  All  observers 
were  struck  with  the  small  size  of  the  neck  of  the  tumour,  its  pear-shaped  form,  thus  closely 
resembling  the  outline  of  a  hydrocele,  and  the  seeming  absence  of  the  left  testis.  The  external 
abdominal  ring  was  distinctly  recognisable,  and  I  could  pass  my  fingers  through  it,  but  I 
could  not  make  out  distinctly  the  spermatic  cord.  On  palpation  a  very  audible  gurgling 
sound  was  produced  in  that  division  of  the  swelling  between  the  internal  ring  and  the  upper 
part  of  the  scrotum,  the  integuments  of  which  were  red,  tense,  and  shining.  The  whole 
tumour  was  divisible  into  a  superior  division  and  an  inferior.  This  last,  which  was  the 
largest,  remained  unaltered  by  manipulation,  was  firm,  and  resisted  pressure,  although  slightly 
elastic,  and  was  very  painful  when  compressed.  The  upper  division  was  soft,  and  the  swelling 
entirely  disappeared  when  slight  pressure  was  applied ;  but  it  was  reproduced  by  the  con- 
traction of  the  abdominal  muscles,  or  by  pressure  on  the  abdomen  above  the  internal  ring. 
All  the  symptoms  of  strangulated  intestine  being  strongly  marked,  and  considering  that  the 
liberation  of  the  hernia  was  imperative,  I  administered  chloroform :  and  finding,  when  the 
man  was  fully  under  its  influence,  that  I  was  still  unable  to  reduce  the  protrusion,  I  deter- 
mined to  operate  at  once.  An  incision  of  the  integuments,  four  inches  long,  was  made,  the 
direction  of  which  was  parallel  with  the  long  axis  of  the  tumour,  and  the  centre  corresponded 
with  the  site  of  the  external  abdominal  ring.  This  aperture,  although  seen,  was  uot  sharply 
defined.  I  could  now  pass  my  finger  upwards  on  the  outside  of  the  hernial  sac  to  the  internal 
ring,  and  trace  its  boundary.  A  very  distinct  constriction  was  now  seen  in  the  body  of  the 
tumour,  producing  the  form  of  an  ordinary  hour-glass.  This  constriction  corresponded  with 
the  ramus  of  the  pubes  over  Tvhich  it  crossed.  I  opened  the  superior  division  of  the  hernial 
sac  above  this  constriction,  and  exposed  healthy  intestine  only.  I  next  endeavoured  to  extri- 
cate the  bowel  from  the  inferior  division  of  the  sac  ;  but  I  was  unable  to  release  it.  A 
grooved  director  was  carefully  introduced  into  the  inferior  sac,  and  much  blood-tinged  serum 
escaped  along  the  groove.  Still,  even  when  all  the  serum  had  run  out,  and  traction  was 
made  on  the  bowel  from  above,  it  was  inextricable !  What  chance  then  was  there  of  reduc- 
ing the  bowel  by  the  taxis  ?  The  constriction  of  the  sac  having  been  divided,  the  strangulated 
bowel  was  easily  returned  into  the  abdominal  cavity  without  any  enlargement  of  its  abdo- 
minal orifice  being  required.  The  left  testis  was  visible  at  the  fundus  of  the  sac — sufficient 
evidence  that  the  hernia  had  descended  into  the  vaginal  process  of  the  peritonasiun.  This 
man  recovered. 

Other  cases  of  this  kind  have  occurred  in  my  practice.  They  are  not,  I  suspect,  quite  so 
uncommon  as  at  first  sight  we  might  be  led  to  assume.  Out  of  forty  cases  of  oblique  inguinal 
hernia,  wliich  Mr.  Kingdon  selected  for  me,  in  order  to  illustrate  quite  a  diflerent  subject,  I  find 
that  he  observed  the  characteristic  hour-glass  constriction  of  the  scrotal  tumour  in  four  men  in 
whom  the  hernia  was  developed  at  the  respective  ages  of  17,  29,  and  30  years,  and  one  in 
boyhood. 

But  what  explanation  can  be  given  of  the  constriction  of  the  bowel  by  the  sac  at  such  an 
unusual  part?  Let  us  seek  for  it  by  an  examination  of  preparations  and  a  reference  to  the 
physiological  changes  taking  place  in  the  vaginal  process  of  the  peritoneum  before,  or  soon 
after,  birth.  Before  doing  this,  let  us  distinctly  isolate  and  exclude  from  the  class  of  cases 
about  which  we  are  writing  all  those  in  which  the  impediment  to  the  reduction  of  the  hernia, 
or  the  cause  of  constriction  of  the  bowel,  depends  upon  the  development  of  adventitious  bauds 
crossing  the  cavity  of  the  sac  without  any  definite  or  specific  arrangement.  Hernial  sacs, 
showing  such  peculiarities  as  last  mentioned,  are  preserved  in  the  London  museums;  but  they 
are  quite  foreign  to  our  immediate  purpose,  and  belong  to  a  perfectly  distinct  category  as 
regards  their  development  and  relations  to  the  sac  and  its  contents. 

In  the  cases  we  are  now  describing  the  hernial  protrusion  and  testis  are  in  contact,  other- 
wise the  case  would  not  belong  to  this  class. 

In  the  Museum  of  the  Roj'al  College  of  Surgeons  there  is  a  Hunterian  preparation,  No. 
1343,  thus  described  in  the  catalogue ;  '  The  sac  of  a  large  congenital  hernia.  The  exterior 
of  the  sac  is  uneven  and  sacculated,  through  the  unequal  yielding  of  different  parts  of  its 
walls  :  the  testicle  is  situated  at  the  lowest  part.'  This  account  is  not  sufficiently  explicit  or 
descriptive  of  the  structure  of  the  hernial  sac  and  its  relations  to  the  testis.  A  careful 
examination  of  the  interior  of  the  sac  shows  a  large  superior  division  and  a  small  inferior. 
In  the  latter  tlie  testis  may  be  recognised  ;  but  between  the  divisions  an  imperfect  septum,  or 
perforated  diaphragm,  existed  before  the  vertical  section  of  the  entire  sac  was  made,  and  by 
means  of  this  foramen  a  communication  was  established  between  them.  The  sharp,  well- 
defined,  free  edges  of  this  septum  are  seen  stretching  from  the  sac-wall  to  the  testis,  as  well 
as  its  strong  attachment  to  the  sac  itself.     Now  assume  the  cut  edges  of  this  sac  to  be  joined 


1  Chir.  Works,  edit.  8vo,  1808,  vol.  ii.  pp.  118,  184,  case  xiv. 

^  A  Treatise  on  Hernia  ;  translated  by  Wishart,  8vo.  1814,  p.  138,  pi.  v.  fig.  2. 
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together,  aud  the  superior  and  inferior  sacculi  would  he  complete,  altbuugh  any  foreign  body 
might  be  passed  from  the  one  into  the  other.  A  hernia,  for  example,  filliug  the  upper 
sacculus,  might  pass  from  it  through  the  aperture  in  the  diaphragm  into  the  lower,  and  then 
become  constricted  by  the  margins  of  this  annular  contraction. 

But  a  preparation  in  the  Museum  at  Guy's  Hospital,  No.  2368,  at  once  affords  a  satisfactory 
clue  to  the  solution  of  these  somewhat  remarkable  cases.  It  is  the  yaginal  process  of  the  peri- 
tonseum  taken  from  a  child.  It  shows  a  portion  of  the  parietal  peritonaeum  of  the  abdomen 
with  the  whole  process  extending  downwards  from  it.  This  process  has  been  opened  along 
the  whole  extent  of  its  anterior  surface.  At  the  superior  extremity  the  canal  communicated 
with  the  abdomen,  and  at  the  inferior  extremity  the  testis  may  be  seen  ;  and  between  these 
two  points,  about  midway,  the  cavity  is  contracted.  When  this  tube  was  uncut,  there  must 
have  been  an  opening  or  narrow  passage  near  its  centre,  through  which  a  protrusion,  escaping 
by  the  abdominal  orihce,  and  traversing  the  funicular  portion  of  the  vaginal  process,  must 
have  passed  to  reach  the  testis.  A  constriction  resembling  this  formed  the  impediment  to 
the  reduction  of  the  hernia  in  the  cases  above  described. 

Sir  Charles  Bell  describes  a  hernial  sac  of  this  kind  which  came  under  his  observation  in 
connection  with  an  obscure  case  of  hernia,  which  he  has  recorded  in  the  '  London  Medical 
Gazette  '  of  1828.^  '  There  was  another  remarkable  circumstance  observed,  which  related 
to  the  sac  lodged  in  the  scrotum.  At  the  lowest  part  there  was  a  hole  of  communication 
between  that  sac  and  the  cavity  which  is  between  the  coats  of  the  testicle.  This  orifice  was 
so  large  that  the  finger  could  be  passed  through  it ;  and  its  margins  were  so  dense  as  to  resist 
dilatation.'  In  the  explanation  of  the  woodcut,  he  writes;  'A  bougie  has  been  passed  from 
the  hernial  sac  into  the  cavity  formed  by  the  tunics  of  the  testicle,  through  an  opening  which 
forms  a  communication  between  them.' 

A  careful  examination  of  the  second  figure  of  the  2nd  plate  of  Key's  edition  of  Sir  Astley 
Cooper's  work  on  Hernia  will  satisfy  any  one  that  it  delineates  a  case  of  the  kind  we  are 
describing.  It  was  a  '  congenital  hernia  firmly  constricted  by  an  annular  contraction  of  the 
sac  itself,'  although  described  as  a  '  a  band  of  membrane  adhering  to  the  sides  of  the  tunica 
vaginalis,  tlirougli  an  aperture  in  which  the  intestine  has  protruded  and  become  strangulated.' 
The  hernia  is  seen  both  above  and  below  this  aperture ;  the  portion  below  '  discoloured 
by  the  eflects  of  strangulation  '  produced  by  its  margins  ;  the  portion  above,  ^  below  the  internal 
ring  and  above  the  strangulating  band,  free  from  pressure  and  retaining  its  natural  appear- 
ance.' Now  in  this  description  we  have  but  a  repetition  of  the  appearances  I  observed  in  the 
case  under  my  own  treatment,  related  on  the  previous  page.  In  chap.  xvi.  on  Congenital 
Hernia,  Sir  Astley  Cooper  states  that  in  this  variety  '  the  stricture  is  much  oftener  found  to 
be  loithin  the  sac  than  in  the  ordinary  kinds  of  hernia  ; '  and  he  relates  a  case,  upon  the 
authority  of  Mr.  Hodgson,  of  Lewes,  in  which  the  intestine  '  was  found  strangulated  within 
an  aperture  of  the  tunica  vaginalis.  The  intestine  appeared  to  have  suffered  more  from  this 
stricture  than  from  the  ring.' 

Lastly,  Mr.  Lawrence,^  when  describing  cases  of  this  kind,  records  one  in  which,  '  about 
half-way  between  the  testis  and  groin,  the  hernial  sac  was  so  conti'acted  that  a  probe  only 
would  pass  into  the  stricture.'  lu  this  case,  too,  the  abdominal  orifice  of  the  sac  '  would  not 
admit  the  smallest  portion  of  the  tip  of  the  finger,'  and  it  also  formed  an  impediment  to  the 
reduction  of  the  hernia  ;  in  this  respect  differing  from  my  case. 

By  these  quotations,  to  which  numerous  instances  might  be  added,  especially  those 
recorded  by  Mr.  Pott,  with  dissections,  case  14,^  it  is  capable  of  demonstration  that  this 
class  of  cases  must  be  confined  to  those  forms  of  inguinal  hei'nia  dependent  upon  con- 
genital defect  or  persistence  of  the  vaginal  process  of  the  peritonasum  throughout  life. 

But  a  glance  at  a  plate  in  Camper's  work  ^  will  more  easily  explain  the  natui'e  of 
these  cases.  Fig.  2  shows  the  cavity  of  the  right  vaginal  process  of  the  peritonaeum 
opened  vertically  from  the  abdomen  to  its  inferior  termination ;  at  which  point  is 
seen  the  testis.  Fig.  3  shows  the  left  side,  in  which,  just  above  the  testis,  the 
entire  canal  is  divided  into  two  portions  by  the  internal  surfaces  of  the  serous  mem- 
brane united  together.  Should  it,  however,  happen  that  this  septum  is  not  complete, 
a  mere  contraction  takes  place,  and  a  ring  is  thus  formed,  keeping  up  a  communica- 
tion between  the  persistent  funicular  portion  of  the  vaginal  process,  which  is  above, 
and  the  cavity  of  the  imperfect  tunica  vaginalis  testis  below.  By  the  constant 
pressure  around  a  hernia,  the  tissues  composing  this  annular  contraction  of  the 
hernial  sac  become  more  and  more  dense,  until  it  forms  a  firm,  fibrous  callous  ring 
at  the  situation  where  the  tunica  vaginalis  ordinarily  terminates  just  above  the  testis; 
its  variable  distance  from  that  gland  depending,  in  difierent   cases,  upon  the  larger 

^  Vol.  i.  p.  484;  also  a  woodcut.  ^  On  Ru])tures,  5th  edit.  p.  574. 

3  His  Chirurgical  Works,  edit.  1808,  vol.  ii.  p.  184. 
*  Icones  Herniarum,  tab.  x.  1801. 


806  HERNIA. 

or  smaller  size  of  the  protruBion,  and  the  consequent  distension  of  the  tunica  vaginalis 
testis. 

The  differential  diagnosis  between  these  cases,  of  hei-nia  into  the  vaginal  process 
of  the  peiitonseum,  and  the  ordinary  form  of  inguino-scrotal  hernia,  is  formed  by  the 
manner  of  their  development,  the  age  at  which  they  first  appear,  and  their  configura- 
tion. Whilst  the  common  form  is  developed  slowly,  these  appear  suddenly,  and 
often  pass  at  once  into  the  scrotum  without  i-esting  in  the  inguinal  canal.  They  are 
noticed  in  the  earliest  infancy,  throughout  childhood,  and  during  early  adult  life. 
Their  foi'm  or  outline  is  highly  characteristic.  The  tumour  projects  in  a  remarkable 
manne)'  fi'om  the  external  outlet  of  the  inguinal  canal;  directly  the  rupture  escapes 
from  the  embrace  of  the  external  abdominal  ring,  the  form  is  more  globular  and 
rounded  in  comparison  with  the  pyriform  outline  of  the  hernia  of  slow  formation  in 
adult  life.  The  testis  may  or  may  not  be  felt ;  when  it  is  easily  detected,  it  is 
evident  that  the  gland  and  I'upture  are  in  separate  sacs,  and  vice  versd. 

In  the  hour-glass- shaped  variety  the  configuration  alone  is  sufficient  to  attract 
notice  and  lead  to  its  diagnosticatioa. 

When  the  hernia  is  reducible,  the  depth  of  the  internal  abdominal  ring  and  the 
length  of  the  inguinal  canal  are  discoverable  by  tactile  examination. 

The  importance  of  recognising  these  cases. — It  is  highly  important  to  recognise 
the  cases  of  hernia  into  the  vaginal  pi'ocess  of  the  peritona3um,  in  a  practical  point  of 
view,  especially  in  relation  to  their  treatment.  Much  more  sevei'e  constitutional 
symptoms  usually  accompany  strangulation  in  these  cases,  and  this  condition  of 
the  hernia  takes  place  more  rapidly  than  when  the  hernial  sac  has  been  of  slow 
formation.  They  require,  therefore,  the  liberation  of  the  bowel  as  soon  as  it  is 
possible. 

Considerable  difficulty  is  experienced  in  reducing  these  protrusions  by  the  taxis, 
in  consequence  of  the  depth  of  the  orifice  of  the  sac,  the  inability  of  the  operator  to 
fix  it  or  command  its  movements,  the  contraction  of  its  orifice,  its  unyielding  textures, 
and  the  length  of  the  neck  of  the  sac,  or  that  part  of  it  lying  between  the  two 
inguinal  rings  within  the  inguinal  canal.  In  cases  of  the  hour-glass  contraction  of 
the  sac,  the  taxis  is  generally  useless  if  the  bowel  has  been  strangulated  but  a  few 
hours,  and  persistence  in  such  attempts  is  extremely  hazardous.  Under  any  con- 
ditions, the  surgeon  must  remember  that  two  distinct  and  separate  contractions 
exist,  through  which  the  rupture  must  have  passed ;  one  of  these  being  situated  in 
the  body  of  the  sac,  the  other  being  its  true  ventral  orifice.  Either  of  these  contrac- 
tions, or  both  of  them,  may  offer  insuperable  impediments  to  the  reduction  of  the 
hernia,  unless  their  tissues  be  cut. 

If  we  scrutinise  any  large  number  of  cases  of  inguinal  hernia  admitted  into  the 
hospitals,  a  majority  of  those  requiring  the  liberation  of  the  bowel  by  a  cutting 
operation  are  patients  under  30  years  of  age.  At  St.  George's  Hospital,  out  of  28 
males  suffering  with  strangulated  oblique  hernia,  17  were  under  30  years  of  age  ;  11 
had  passed  that  age.^  At  Guy's  Hospital,  of  57  cutting  operations  performed  in 
order  to  liberate  a  strangulated  inguinal  hernia,  33  belonged  to  the  class  of  which 
we  are  writing,  24  wei-e  of  the  old  slowly-forming  variety.  Next,  in  order  to 
demonstrate  with  how  much  greater  facility  the  old  inguino-scrotal  hernia  is  reduced 
by  the  taxis,  than  that  descending  into  the  vaginal  process  of  the  peritonaeum,  we 
may  refer  to  129  cases  of  oblique  inguinal  hernia,  admitted  also  into  Guy's  Hospital. 

Of  these,  59  had  traversed  the  canal  of  the  vaginal  process  of  the  peritonaeum, 
70  belonged  to  the  old  inguino-scrotal  variety.     Or,  tabulated  thus  : 


Of    ingiuno-scrotal,   tlie~|  q.  f  requiring  a  cutting 

sac   of  which  formed  V       ^  <      operation       .         .  24  or  25'53  per  cent. 

slowly  J        ''  I  reduced  by  taxis       .  70  „  74'46 

Of  ing.-scrotal    descend-^  ^^  j^ requiring  a  cutting 

ing  along  the  vaginal 

process  of  peritonaeum 


'  1       Q'>       f  ^'6C[uiring  a  cutting 

[\        "^      -{      operation       .         .  3.3  or  35-86  per  cent. 

I J    ^^^^^    [  reduced  by  taxis       .  59  „  63-04        „ 


1  Medical  Times  and  Gazette,  1861,  vol.  i.  p.  624. 
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Another  subject  of  great  importance  relates  to  the  application  of  the  taxis.  In 
some  of  those  cases  in  which  the  hernia,  when  strangulated  by  the  orifice  of  the  sac, 
was  supposed  to  have  been  returned  into  the  abdomen  in  a  mass,  more  careful  ex- 
amination after  death  showed  that  the  inguinal  portion  of  the  sac  was  burst,  and 
that  the  bowel  had  been  pushed  through  the  laceration,  and  was  lying  outside  the 
peritonaeum,  between  it  and  the  internal  abdominal  fascia.  This  accident  is  more 
fully  described  at  page  780.  In  these  cases,  also,  the  mouth  of  the  sac  is  sometimes 
detached  from  its  connections.  When  the  patient  is  youthful,  and  the  anaesthetic 
effects  of  chloroform  are  fully  produced,  gi'eat  caution  is,  therefore,  necessary  in  using 
the  taxis,  on  account  of  the  slight  and  delicate  connections  of  the  peritonseittu  to  the 
neighbouring  parts  at  this  early  age. 

Difficulties  also  attend  the  operations  on  these  cases,  in  consequence  of  the  depth 
of  the  orifice  of  the  sac^  the  variable  position  of  the  testis,  and  the  varieties  which 
may  be  encountered  in  the  disposition  of  the  hernial  sac,  all  of  which  have  been 
before  described. 

Infantile  hernia. — The  infantile  hernia  of  Hey,  and  the  encysted  hernia  of  the 
tunica  vaginalis  of  Astley  Cooper,  are  synonymous  terms  for  a  variety  of  the  oblique 
inguinal  hernia,  depending  likewise  upon  an  abnoi-mal  condition  of  the  tunica 
vaginalis  peritonsei.  The  state  of  that  sheath  which  precedes  the  development  of 
this  kind  of  hernia  depends  upon  the  ventral  orifice  being  closed,  but  the  canal 
persisting  from  that  point  to  the  testis.  The  hernia  slowly  pushes  before  it  the 
parietal  peritonseum  of  the  abdomen  into  this  sheath,  and  when  the  parts  are  dissected 
it  is  seen  that  '  the  tunica  vaginalis  is  continued  up  to  the  abdominal  ring,  and 
encloses  the  hernial  sac,'  as  Mr.  Hey  describes.  In  this  manner  *  the  protruded 
parts,  together  with  the  sac,  are  contained  in  the  tunica  vaginalis  testis '  (Lawrence, 
'A  Treatise  on  Ruptures,'  p.  576). 

The  name  given  by  Hey  to  this  variety  of  hernia  leads  the  reader  to  infer  that 
it  is  always  developed  in  infancy.  This,  however,  is  not  the  fact.  Hey's  case  was 
an  infant,  fifteen  months  old.  Forster's  case,  related  by  Cooper,  was  thirty-one  yeai's 
old  at  the  time  of  the  operation.  The  duration  of  the  ruptvu-e  is  not  specially  stated, 
but  the  description  induces  us  to  believe  that  it  had  not  existed  long.  In  Lucas's 
case  the  rupture  was  developed  at  about  seventeen  years  of  age.  The  man  in 
Forster's  second  case  had  been  ruptured  all  his  life.  Mr.  Holmes  reports  a  case  in 
which  the  rupture  was  developed  at  about  twelve  years  of  age  ;  and  I  operated  upon 
a  man  in  Guy's  Hospital,  forty-two  years  old,  who  was  not  ruptured  until  he  had 
completed  his  thii'ty-fifth  year. 

Cases  of  this  kind  are  very  rare.  Their  precise  nature  is  usually  only  detected 
during  the  time  of  the  operation,  when  the  surgeon  finds  that  on  cutting  into  the 
tumour,  a  serous  cavity  is  opened,  which  contains  the  hernial  sac,  invested  externally 
by  a  serous  membrane.  Within  this,  the  true  hernial  sac,  the  rupture  is  found.  The 
operator  may  also  be  a  little  puzzled  by  finding  the  tumour  so  remarkably  movable, 
after  he  has  incised  the  first  serous  sac.  The  whole  tumour,  with  the  testis  attached 
to  its  walls,  falls  out,  and  seems  to  be  only  suspended  by  its  attachment  to  the  margins 
of  the  external  abdominal  ring. 

Ingtdno-scrotal  hernia  of  slow  foi-mation. — That  variety  of  oblique  inguino-scrotal 
hernia  which  occurs  in  middle  and  late  adult  life,  and  forms  for  itself  its  own  sac  by 
pushing  the  parietal  peritonaeum  before  it,  causes  at  first  a  slight  swelling  at  the 
internal  abdominal  ring,  slowly  traverses  the  inguinal  canal,  and  at  last  occupies 
more  or  less  of  the  scrotum.  To  the  '  pointing '  of  the  hernia  at  the  internal 
inguinal  ring,  as  M.  Malgaigne  aptly  terms  it,  the  attention  of  the  surgeon  is  some- 
times di'awn.  Upon  inspection,  a  slight  elevation  of  the  integuments  over  the 
intei-nal  inguinal  ring  is  observable,  which  becomes  more  prominent  when  the 
patient  contracts  the  abdominal  muscles  or  coughs,  especially  if  standing  erect.  In 
this  posture,  and  under  similar  infiuences,  if  the  finger  be  placed  over  the  I'ing,  the 
hernia  is  projected  against  it,  and  the  sensation  thus  induced  is  termed  the  impulse 
of  the  rupture. 
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At  this  period  a  truss  should  be  constantly  worn.  If  made  to  fit  comfortably,  it 
will  prevent  the  further  escape  of  the  viscera  ;  and  by  counteracting  their  jjropelling 
force  against  the  parietal  peritonaeum,  the  development  of  the  hernial  sac  is  arrested. 

As  the  hernia  descends  further  from  the  internal  inguinal  ring,  it  produces  a 
swelling  in  the  inguinal  canal.  The  long  axis  of  the  tumour  is  parallel  with 
Poupart's  ligament,  and  therefore  follows  the  oblique  direction  of  that  firm,  fibrous 
structure,  from  above,  downwards  and  inwards.  This  bubonocele,  as  the  tumour  is 
usually  called,  is  covered  by  the  integuments  of  the  groin  and  the  aponeurosis  of  the 
external  abdominal  oblique  muscle.  Along  its  superior  border  it  is  overlapped  by 
the  free  edge  of  the  internal  oblique  and  transversalis  muscles ;  along  its  inferior  by 
the  cremaster  muscle.  It  lies  upon  the  internal  abdominal  fascia  as  it  emerges  at 
the  internal  inguinal  ring,  afterwards  upon  the  conjoined  tendons  of  the  internal 
oblique  and  transversalis  muscles,  just  before  it  reaches  the  external  inguinal  ring. 
Under  these  dispositions  of  the  fleshy  and  tendinous  fibres  of  the  abdominal  muscles, 
the  hernial  sac  with  its  contents  is  in  a  very  especial  manner  under  the  influence  of 
their  contractions ;  more  especially  in  the  region  of  its  mouth  and  neck  :  hence  a 
frequent  impediment  to  the  reduction  of  a  hernia.  The  spermatic  cord  usually  lies 
behind  the  tumour  at  the  internal  inguinal  ring,  and  is  attached  to  the  posterior 
surface  of  the  sac  as  it  traverses  the  inguinal  canal. 

As  the  development  of  the  sac  advances,  it  is  pushed  through  the  external  inguinal 
ring,  over  the  os  pubis,  and  into  the  scrotum.  As  the  hernia  points  at  the  external 
inguinal  ring,  it  forms  a  somewhat  globular  swelling;  but  as  its  bulk  increases,  in 
its  progress  towards  the  fundus  of  the  scrotum,  the  shape  of  the  tumour  is  generally 
pyriform,  when  the  scrotum  is  distended  with  the  hernia.  In  the  body  of  the 
tumour  contractions  or  depressions,  generally  following  an  oblique  or  transverse 
direction,  are  occasionally  observable.  Such  appearances  are  due  to  the  more  or  less 
yielding  tissues  of  the  scrotvim. 

The  testis  is  usually  below  the  tumour,  sometimes  behind  it.  The  elementary 
structures  of  the  spermatic  cord  may  be  traced  along  its  posterior  or  outer  boundary, 
generally  close  together,  side  by  side,  but  sometimes,  though  very  rarely,  separated 
from  each  other. 

When  the  hernia  is  reduced,  the  forefinger  may  be  passed  with  facility  into  the 
abdominal  cavity  through  the  external  inguinal  ring,  the  inguinal  canal,  much 
shortened,  and  the  internal  inguinal  ring.  This  is  practicable  on  account  of 
the  approximation  of  those  rings  taking  place  fi'om  the  pressure  of  the  hernia, 
and  the  relaxation  of  the  surrounding  structures.  The  mouth  of  the  sac  and  the 
inguinal  ajjei-tures  are  indeed  sometimes  so  stretched  that  the  finger  may  be  freely 
passed  to  the  abdominal  surface  of  the  s^^mphysis  pubis;  and  the  pulsation  of  the 
epigastric  artery,  or  of  the  external  iliac,  may  be  felt  in  the  usual  situations  of  those 
vessels. 

Diagnostication. — Every  inguinal  hernia  escapes  from  the  abdominal  cavity  above 
Poupart's  ligament.  If,  therefore,  the  tumour  formed  by  an  inguinal  protrusion  be 
examined  whilst  in  the  inguinal  canal,  Poupart's  ligament  is  traceable  along  its  in- 
ferior border,  and  the  opening  where  the  tumour  seems  to  make  its  escape  from  the 
abdomen  is  above  the  same  fibrous  band.  It  may  be  always  distinguished,  then, 
from  crural  hernia ;  for  that  kind  generally  escapes  through  the  crural  ring,  which 
is  situated  behind  and  below  Poupart's  ligament,  and  that  ligament  may  be  always 
traced  along  the  superior  border  of  the  tumour.     Figs.  163,  167  should  be  compared. 

Again,  an  inguinal  hernia  reaches  the  scrotum  through  the  external  inguinal  ring, 
the  outer  pillar  of  which  is  formed  by  the  pubic  attachment  of  Pouj^art's  ligament  to 
the  spinous  process  of  the  pubes.  Now  place  the  tip  of  the  finger  upon  the  last- 
mentioned  process  of  bone,  and  if  the  neck  of  the  tumour  lies  to  its  inner  side,  or 
between  the  finger  and  the  symphysis  pubes,  the  tumour  must  be  foi'med  by  a  pro- 
trusion which  has  passed  through  the  external  inguinal  ring;  a  fact  suflSciently 
demonstrative  of  an  inguinal  hernia.  Should  the  tumoiir  be  to  the  outer  side  of  the 
finger,  the  probability  is  that  the  hernia  has  passed  through  the  crural  rixig. 


OBLIQUE   INGUINAL. 


809 


A  Tabular  Arrangement  of  the  Characteristics  of  the  three  varieties  of  Oblique  Inguinal 

Hernia  in  Males. 


A.  Into  the  vaginal  pbocess  of  the 

PBRlTOx^aM.     (Ber'nia  congenita 

Halleri.) 


].  Is  developed  most  com- 
monly in  infancy ;  occasionally 
in  youth  ;  rarely  in  adult  life. 


2.  Is  suddenly  produced. 

3.  At  once  descends  along 
the  inguinal  canal  into  the 
scrotum. 

4.  May  rest  in  the  inguinal 
canal  when  the  testis  is  oiot  in 
the  scrotum. 


5.  Envelops  the  testis,   and 
lies  in  contact  with  that  organ. 


6.  The  orifice  of  the  hernial 
sac  is  contracted,  and  corre- 
sponds with  the  site  of  the  in- 
ternal abdominal  ring. 

7.  Neck  of  the  sac  long  and 
tubular  ;  it  lies  in  the  inguinal 
canal,  between  the  rings,  which 
are  not  approximated,  even  in 
the  adult. 

8.  Hernial  sac  a  direct  con- 
genital prolongation  of  the 
peritonaeum  ;  tubular  when  not 
distended  with  a  hernia.  It 
reaches  the  testis  in  the  scrotum, 
and  envelops  it.  Thus  there 
is  a  congenital  serous  canal  to 
receive  the  hernia. 


B.  Into  the  FUNICULAR  portion 

of  the  vaguial  process  of  the 

peritOHEeum 


1.  Is  developed  fre- 
quently in  infancy ; 
often  in  youth  and  in 
adult  life. 

2.  The  same. 

3.  The  same. 


4.  May  rest  in  the 
inguinal  canal  when  the 
testis  is  in  the  scrotum. 


5.  The  testis,  at  the 
fundus  of  the  scrotum, 
occupies  its  own  serous 
sac,  which  separates  it 
from  the  hernia.  It 
usually  produces  a  very 
distinct  prominence  at 
this  part. 

6.  The  same. 


7.  The  same. 


8.  Hernial  sac,  a  di- 
rect congenital  prolong- 
ation of  the  perltouffium ; 
tubular  when  not  dis- 
tended with  a  hernia. 
It  does  not  extend  into 
the  scrotum  so  low  as 
the  testis.  A  congenital 
serous  canal  exists  to 
receive  the  hernia. 


C.  Inguino-scrotal  ;  into  the  tissues  of 
the  scrotma 


I.  Occurs  in  adults,  I  beheve, 
exclusively. 


2.  Is  slowly  produced. 

3.  By  slow  degrees  traverses 
the  inguinal  canal  and  scrotum. 


4.  May  remain  in  the  in- 
guinal canal  for  an  indefinite 
period,  the  testis  being  in  the 
scrotum. 

5.  Isseparate  from  the  testis, 
which  is  at  the  fundus  of  the 
scrotum,  usually. 


6.  Orifice  of  the  sac  large 
and  near  the  external  abdo- 
minal rino-. 


7.  Neck  of  sac  short,  di- 
lated ;  inguinal  canal  short- 
ened ;  the  rings  being  approxi- 
mated. 


8.  Hernial  sac  a  new  for- 
mation, and  slowly  developed 
by  the  pressure  of  the  abdo- 
minal viscera  against  the 
parietal  abdominal  perito- 
ngeum,  which  by  extension 
before  the  hernia  is  thus  formed 
into  a  sac  for  it.  Here  the 
hernia  forms  its  own  sac  by 
pushing  the  peritonjeum  before 
it.  The  tubular  character  of 
the  sac  is  wanting. 


Differenticd  diagnostication. — The  sur-geon  is  often  i-equired  to  distinguish 
between  inguino-scrotal  hernia  and  some  other  tumours  developed  in  the  inguinal 
region  and  scrotum. 

These  are — 1st,  the  different  kinds  of  hydrocele;  2nd,  the  encysted  spermatocele 
connected  with  the  epididymis ;  3rd,  varicocele  of  the  spermatic  veins ;  4th,  inflam- 
mation of  an  old  hernial  sac,  and  the  results  of  such  inflammation  ;  5th,  inflammatory 
aifections  and  other  diseases  of  the  testis,  the  cord,  and  their  coverings ;  6th,  heematocele ; 
7th,  malpositions  of  the  testis ;  8th,  inflammatory  and  other  diseases  of  the  inguinal 
lymphatic  glands ;  9th,  growths  of  fat  in  the  connective  tissue  of  the  inguinal  canal 
and  upon  the  spermatic  cord;  10th,  diseases  of  the  integuments  of  the  scrotum, 
especially  growths,  as  elephantiasis. 
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The  nature  of  these  diseases  being  described  in  other  parts  of  this  work,  the  ob- 
servations we  have  to  make  in  relation  to  the  differential  diagnosis  between  them 
and  inguino-scrotal  ruptures  may  be  condensed  into  a  tabular  form.  This  plan  was 
suggested  by  the  perusal  of  a  chapter  written  by  M.  Yidal  (de  Cassis),"  entitled 
'  Chronic  Tumours  of  the  Scrotum  considered  in  a  Diagnostic  Point  of  View.'  ' 

To  one  variety  of  hydrocele  it  is  perhaps  necessary  to  make  a  special  allusion.  In 
rare  instances  serum  collects  in  the  vaginal  process  of  the  peritonaeum,  when  its 
ventral  orifice  is  patent,  and  the  accumulated  fluid  may  be  pressed  out  of  the  scrotum 
into  the  peritoneal  cavity  through  that  aperture.  This  condition  usually  occurs  in 
infants,  but  we  have  seen  it  in  adults,  complicated  even  with  a  hernia.  The  differen- 
tial diagnosis  is  stated  in  the  table. 

The  chronic  tumours  of  the  scrotum  may  be  arranged  in  two  divisions  : 
I.  The  reducible.     (See  table  below.) 

II.  The  irreducible.     (See  table  on  next  page.) 

Characteristics  of  the  Reducible  Tumours  coviparedAvith  Hernia. 


Their  entrance  or  return  into  the  abdomen 


]..    Inguinal 

HERNIA. 


2.  Hydrocele 
op  vaginal  pro- 
cess    oe     peri- 

lONJiUM. 


?,.  Hydrocele 

OF  EtTNICITLAR 
DIVISION  OE  VA- 
GINAL PROCESS 
OE  PERITONEUM. 


Characters  in  common 


4.  Varicocele. 


All  retui'i}  in- 
to the  abdomen 
most  easily  Avben 
the  patient  lies 
down  on  the 
back  and  when 
the  abdominal 
muscles  are  re- 
laxed. 


Special  characters :  when 
without  comphcatious 


1.  Hernia  enters  most 
readilv.  When  once  com- 
menced, passes  in  quickly 
and  suddenly.  Entrance 
complete.  Opaque  and 
thick  neck  of  tumour. 
Testis  may  or  may  not 
he  perceptible  imtil  re- 
duced.    No  vibration. 

2.  Hydrocele  of  vagi- 
nal process  of  peritonaeum 
enters  slowly,  and  never 
suddenly.  Entrance  com- 
plete. Translucent  and 
small  neck  of  tumour. 
Testis  imperceptible  until 
the  fluid  has  entered  the 
abdomen.     Vibration. 

3.  Hydrocele  of  funi- 
cular division  of  vaginal 
process  of  peritonseum 
enters  like  No.  2.  En- 
trance complete.  Trans- 
lucent. Neck  of  tumour 
may  pass  into  inguinal 
canal.  Testis  perceptible 
at  fundus  of  tumour. 
Vibration. 

4.  Varicocele  enters 
very  slowly.  Entrance 
not  complete,  the  bulk 
of  tumour  only  dimi- 
nished.    No  vibration. 


Their  passage  from  the 
abdomen 


Special  characters 


1.  Is  developed  from 
above,  descends  when 
the  patient  rises  or 
exerts  the  abdominal 
muscles,  and  more 
quickly  than  others. 
The  finger  pressed  over 
the  ring  prevents  its 
descent. 

2.  Seems  to  be  de- 
veloped from  below 
upwards.  The  serum 
sometimes  remains  in 
spite  of  the  horizontal 
position. 


3.  Similar  to  No.  2. 


4.  The  tumour 
increases  like  hernia 
when  the  patient 
rises  ;  but  it  increases 
also  if  pressure  be 
made  over  the  course 
of  the  spermatic  veins 
in  the  inguinal  canal, 
or  if  the  blood  he  re- 
tarded in  its  passage 
along  them  in  any  way. 


Traite  de  Path,  externe,  edit.  1841,  vol.  v.  p.  715. 
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In  the  first  division  there  are  : 

1.  Inguinal  hernia. 

2.  Hydrocele  of  the  vaginal  process  of  the  peritonaeum. 

3.  Hydrocele  of  the  funicular  portion  of  the  same  process. 

4.  Varicocele  of  the  spermatic  veins. 

The  tumours  in  the  second  division  are  composed  very  often  of  fluids  only,  some- 
times almost  exclusively  of  solids,  but  occasionally  of  both  solids  and  flviids  invariable 
proportions. 

Those  composed  of  fluids  are — 1,  hydrocele  of  the  tunica  vaginalis  propria  testis; 
2,  hjematocele  in  the  same  sac  when  first  developed ;  3,  encysted  spermatocele  con- 
nected with  the  epididymis  ;  4,  hydrocele  of  the  spermatic  cord. 

Those  formed  by  solids,  or  of  solids  and  fluids,  are — 1,  the  diseases  of  the  testis,  a, 
of  inflammatory  origin,  b,  specific  new  growths  ;  2,  hsematocele  of  some  standing  in 
which  changes  have  taken  place ;  3,  diseases  of  the  spermatic  cord ;  4,  growths  of  fat 
extending  from  the  inguinal  canal  into  the  scrotum  or  in  its  tissues ;  6,  diseases  of 
the  tissues  of  the  scrotum. 

Between  the  local  signs  of  an  inflamed  scrotal  hernial  sac,  especially  if  its  orifice 
be  plugged  by  omentum,  and  an  inflamed  hernia,  there  is  a  close  resemblance.  But 
from  the  history  of  the  case,  and  the  absence  of  those  constitutional  symptoms 
which  accompany  an  inflamed  hernia,  a  correct  diagnostication  may  be  formed. 

The  inflammatory  conditions  of  the  testis,  the  cord,  its  coverings,  and  the  tissues 
of  the  scrotum,  do  not  resemble  hernial  tumours  either  in  their  local  or  constitutional 
manifestations.  It  is  more  probable  that  a  hernial  protrusion  might  be  considered 
to  be  some  afifection  of  those  organs,  than  that  they  should  be  mistaken  for  a  hernia. 
The  history  of  the  case  usually  removes  all  doubt  as  to  its  nature. 

Treatment. — The  palliative  treatment  of  reducible  oblique  inguinal  hernia  consists 
in  maintaining  perfect  and  unintermitting  retention  of  the  hernia ;  for  if  this  be  done 
carefully  and  with  method,  a  pei'manent  cure  may  be  efiected,  especially  in  children. 
The  cases  of  hernia  into  the  vaginal  process,  if  carefully  treated  immediately  after  the 
first  appearance  of  the  rupture,  and  before  the  walls  of  that  canal  have  been  stretched 
for  any  length  of  time,  are  genei-ally  cured  by  the  employment  of  a  well-adjusted 
truss.  But  in  the  use  of  this  instrument  before  puberty,  great  attention  must  be 
given  to  the  site  of  the  testis ;  for  the  pad  of  the  truss  might  press  injuriously  upon 
that  organ.  The  spring  of  the  truss  must  not  be  too  powerful ;  for  if  the  pressure 
of  the  pad  upon  the  walls  of  the  abdomen  is  very  strong,  their  tissues  are  absorbed 
where  the  pad  presses,  and  they  become,  in  consequence,  seriously  weakened.  The 
pad  should  prevent  the  escape  of  the  hernia  by  its  accurate  adjustment,  rather  than 
by  the  force  with  which  it  presses  against  those  apertures  through  which  the  hernia 
passes.  On  this  account,  each  individual  requires  to  have  a  truss  adapted  to  the  con- 
figuration of  the  body.  The  pad  should  be  applied  over  the  internal  inguinal  ring, 
pressing  gently  upon  the  inguinal  canal  to  afibrd  support  to  the  tissues  of  that  part, 
and  not  upon  the  external  inguinal  ring  and  pubes,  as  we  have  often  seen  it  applied. 
The  patient  should  be  enjoined  to  wear  the  truss  uninterruptedly,  except  only  when 
lying  in  bed ;  to  adjust  it  carefully  before  leaving  bed  in  the  morning,  and  on  no 
account  to  permit  the  hernia  to  remain  for  a  momoit  in  the  sac. 

When  the  hernia  has  acquired  large  dimensions,  or  has  become  irreducible,  a 
particular  form  of  appliance,  termed  the  bag-truss,  becomes  indispensable. 

The  radical  cure  of  reducible  inguinal  hernia. — The  commonly  unsuccessful  issue 
of  the  operations  performed  on  the  principle  of  invagination,  as  advocated  by  Gerdy, 
Wutzer,  and  others,  induced  Mr.  Wood  to  search  for  the  cause  of  failure.  This  he 
attributes  to  the  want  of  union  between  the  invaginated  tissues  and  those  lying  behind 
them.  The  theory  of  Wutzer's  operation  is  to  induce  adhesion  between  the  fundus 
of  the  hernial  sac  and  the  entire  circumference  of  its  orifice,  as  well  as  entire  oblitera- 
tion of  the  other  parts  of  the  sac  by  adhesive  inflammation.  Unfortunately,  however, 
the  results  of  practice  do  not  uphold  the  theory.^ 

^  See  page  760  for  the  general  principles  which  should  guide  the  surgeon  as  to  these 
operations. 
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Mr.  Wood  '  has  contrived  an  operation  by  Avhich  he  believes  the  chances  of  failure 
above  mentioned  are  prevented.  The  operator  requires  a  special  needle,  scalpel, 
compress  made  of  wood,  glass,  or  porcelain,  and  some  strong  hempen  thread.  The 
contraction  of  the  abdominal  muscles  should  be  completely  controlled  by  the  influence 
of  chloroform. 

After  an  incision  has  been  made  through  the  skin  of  the  scrotum,  the  forefinger 
of  the  operator  is  pushed  behind  the  hernial  sac  as  far  as  possible  into  the  inguinal 
canal,  and  in  front  of  the  spermatic  cord,  at  the  same  time  invaginating  the  tissues. 
The  needle  is  next  carried  by  the  side  of  the  finger  and  passed  through  the  conjoined 
tendons  of  the  internal  oblique  and  transversalis  muscles,  the  inner  pillar  of  the  ex- 
ternal inguinal  ring,  and  the  integuments.  Great  care  is  required  to  avoid  including 
the  spermatic  cord.  A  thread  is  next  passed  through  the  eye  of  the  needle,  and  the 
latter  is  withdrawn,  leaving  one  end  of  the  thread  in  the  puncture.  The  needle, 
still  threaded,  is  next  passed  through  the  aponeurosis  of  the  external  abdominal 
oblique  muscle  near  to  Poupart's  ligament,  and  opposite  to  the  internal  inguinal  ring, 
and  its  point  brought  oxit  through  the  opening  in  the  integuments  first  made  by  it, 
A  loop  of  thread  is  left  behind,  and  the  needle,  with  the  thread  still  in  it,  is  again 
passed  through  that  portion  of  the  conjoined  tendons  which  lies  over  the  rectus 
muscle,  close  to  the  pubic  spine  and  the  inner  pillar  of  the  ring.  Its  point  is  now 
brought  through  the  first  puncture  for  the  third  time,  and  the  needle  altogether  with- 
drawn from  the  thread. 

Thus  a  loop  and  two  ends  of  thread  pass  through  one  opening  in  the  skin.  '  Two 
poi'tions  of  thread  are  thus  placed  across  the  hernial  canal,  invaginated  fascia  and 
sac,  closely  embracing,  but  not  including,  the  spermatic  cord,  and  connecting  the  pos- 
terior or  deep  wall  with  the  anterior  and  superficial,  perforating  the  aponeurosis  of 
the  external  abdominal  oblique  muscle  in  three  places ;  but  escaping  by  the  same 
aperture  in  the  skin '  (Wood).  The  compress  is  next  applied  over  the  canal  obliquely, 
and  the  two  ends  of  the  thread  passed  under  the  loop  and  tied  in  such  a  manner  as 
to  give  equable  adjustment  to  the  pressure. 

The  after-treatment  of  the  case  is  the  same  as  that  adopted  in  similar  operations. 
Mr.  Wood  desci-ibed  several  modifications  of  this  operation  in  which  wire  was 
used  with  good  results. 

The  taxis. — When  a  surgeon  has  a  case  of  irreducible  inguinal  hernia  to  treat,  his 
attention  should  be  pai-ticularly  devoted  to  a  very  careful  examination  of  the  tumour, 
in  order  to  diagnosticate  the  vai-iety  under  observation.  He  should  ascertain  with 
accuracy  the  anatomical  relations  of  the  tumour  to  the  surrounding  parts ;  the  posi- 
tion of  the  testis,  especially ;  the  length  of  time  the  patient  has  been  ruptured  ;  the 
mode  of  development  of  the  hernia,  whether  suddenly  or  slowly ;  the  treatment  pur- 
sued to  prevent  the  protrusion  from  taking  place ;  and  the  history  of  the  present 
state  of  the  rupture. 

Having  determined  the  variety,  if  the  state  of  the  tumour  permit,  he  may  employ 
gentle  pressure  in  order  to  reduce  the  protrusion,  remembering  the  direction  or  course 
it  has  taken,  and  the  circumstances  which  probably  cause  the  impediment  to  its  reduc- 
tion. The  abdominal  muscles  must  be  i-elaxed  as  much  as  possible  whilst  the  patient 
lies  on  the  back. 

It  is  only  necessary  to  describe,  in  this  place,  the  manipulative  proceedings,  as  the 
constitutional  measures  employed  to  render  them  more  effective  have  been  detailed  at 
pp.  775-6.  A  very  much  larger  proportion  of  the  cases  of  inguinal  hernia  are  now 
reduced  by  taxis  than  formerly.  This  is  due  to  the  use  of  chloroform,  the  effects  of 
which  in  producing  total  annihilation  of  the  contractile  function  of  muscular  tiasue 
are  so  important.  Small  inguino-sci-otal  protrusions  ai-e  not  reduced  with  the  same 
facility  as  large  ones.  When  such  a  protrusion  occurs  in  a  young  person,  and  has 
been  only  recently  developed,  after  a  fair  trial  of  the  taxis,  when  the  patient  is  fully 
under  the  influence  of  chloroform,  and  the  elForts  to  reduce  it  have  failed,  any  delay 

^  On  Ru2)ture :  Inguinal,  Crurnl.  and  Uinbilir.ul,  SiC,  by  John  Wood.  8vo.  London, 
1863. 
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in  removing  the  impediment  to  the  replacement  of  the  hernia  is  reprehensible.  To 
resort  to  any  other  measure  which  necessitates  the  occupation  of  time,  is  only  to 
abandon  the  sufferer  to  additional  risk  of  the  loss  of  life. 

If  the  protrusion  be  compound — that  is  to  say,  when  it  consists  of  a  large  mass  of 
omentum  and  a  very  small  knuckle  of  bowel — the  reduction  of  the  latter  is  effected 
with  difficulty.  The  same  thing  occurs  when  the  hernia  is  one  of  irreducible 
omentum  of  long  standing,  from  old  adhesions,  and  a  small  piece  of  bowel.  Also, 
when  the  sac  is  distended  and  rendered  very  tense  by  a  considerable  effusion  of  serum. 
The  efforts  of  the  suroeon  to  reduce  the  bowel  are  thereby  rendered  abortive  ;  for  if 
the  serum  cannot  be  made  to  pass  through  the  mouth  of  the  sac  into  the  abdomen, 
the  hernia  never  will. 

The  operation. — The  patient  should  lie  on  the  back,  with  the  pelvic  region  slightly 
elevated,  unless  some  firm,  resisting  body,  as  a  mattress,  cushion,  or  table,  be  underneath . 
The  anatomical  points  which  the  surgeon  particularly  wishes  to  reach  or  display  in 
the  cutting  operation  are,  the  external  inguinal  ring,  the  aponeui'osis  of  the  external 
abdominal  oblique  muscle,  the  internal  inguinal  ring,  and  the  mouth  of  the  hernial 
sac.  The  various  structures  which  constitute  the  coverings  of  the  hernial  sac  need 
not  be  displayed  with  rigorous  anatomical  precision.  They  differ  exceedingly  in 
density  and  development  in  different  cases.  The  length  of  the  incision  should  not  be 
proportioned  to  the  size  of  the  hernia.  Its  length  must  be  just  sufficient  to  expose 
freely  the  anatomical  points  alluded  to  above,  and  no  more.  In  ordinary  cases,  the 
point  of  the  scalpel  should  be  inserted  through  the  integuments  at  about  one  to  two 
inches  above  the  assumed  centre  of  the  external  inguinal  ring,  and  carried  downwards 
upon  the  anterior  surface  of  the  tumour,  to  terminate  about  two  or  three  inches 
below  the  same  mark.  The  margins  of  the  external  inguinal  ring  are  next  carefully 
exposed,  and  their  relations  to  the  tumour  examined.  They  should  not  be  cut  unless 
it  be  imperatively  required  to  do  so.  The  deeper  coverings  of  the  hernial  sac  are 
next  carefully  incised,  with  or  without  the  assistance  of  a  grooved  director,  until  that 
important  structure  is  reached. 

The  operator,  pressing  his  finger  upon  the  sac,  next  insinuates  it  through  the 
external  inguinal  ring,  in  order  to  ascertain  if  there  be  any  structures  which  firmly 
encircle  the  neck  and  orifice  of  the  sac  outside.  Should  he  discover  any,  a  grooved 
director  may  be  guided  by  the  finger  underneath  them,  and  they  may  be  cut.  After 
slight  pressure  made  upon  the  sac,  its  contents  are  sometimes  returned  into  the 
abdomen  at  this  stage  of  the  operation.  If  their  reduction  be  not  practicable,  the 
peritoneal  sac  must  next  be  opened.  It  must  be  done  after  the  manner  described  at 
p.  783,  and  with  great  care.  Probably  some  serum  will  escape  when  the  sac  is  cut, 
but  this  is  not  always  the  case.  The  opening  in  the  sac  requires  to  be  sufficiently 
large  to  allow  the  operator  to  reach  its  orifice  easily,  and  to  examine  its  contents. 
The  index-finger  is  now  passed  along  the  anterior  surface  of  the  protrusion  upwards 
towards  the  mouth  of  the  sac,  when  an  impediment  to  its  further  passage  is  encoun- 
tered. The  tissues  which  bound  this  narrow  opening  constitute  the  impediment  to 
the  reduction  of  the  hernia.  The  operator  next  passes  the  hernia  bistoury  along  a 
grooved  director  or  upon  his  finger,  through  the  mouth  of  the  sac,  and  divides  the 
structures  in  contact  with  the  knife  suflSciently  to  allow  the  ungual  phalanx  to  be 
passed  freely  into  the  abdominal  cavity.  The  direction  of  this  incision  should  be 
parallel  with  the  linea  alba.  A  few  small  arteries  are  occasionally  cut  during  the 
operation,  which  may  be  twisted  immediately. 

Oblique  inguinal  hernia  in  the  female  sex. — This  variety  occurs  at  very  early 
periods  of  life.  In  fact,  with  the  exception  of  umbilical  hernia,  it  is  the  only  kind 
developed  before  five  years  of  age.  Even  until  the  age  of  puberty  it  is  more  common 
than  any  other  variety.  Its  development  in  infancy  is  due  to  the  patulous  state  of 
the  vaginal  process  of  the  peritoneeum,  otherwise  known  by  the  name  of  the  canal  of 
Nuck.  Doubtless  such  a  condition  of  this  process  remains  thi'oughout  early  life, 
into  which  a  hernia  occasionally  and  suddenly  descends.     In  the  adult  female  this 
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hernia  generally  forms  slowly  after  thirty  years  of  age.  But  I  have  met  with  double 
inguinal  hernia  in  a  well-formed  woman  aged  only  twenty-four  years,  who  had  never 
been  pregnant ;  she  had  worked  hard,  however. 

Its  anatomical  relations  are  alike  in  both  sexes,  merely  substituting  the  round 
ligament  in  the  female  for  the  spermatic  cord  of  the  male,  and  the  labium  pudendi 
for  the  scrotum. 

It  is  commonly  believed  that  inguinal  hernia  is  much  more  rare  in  women  than 
femoral.  However,  this  belief  seems  to  be  unfounded.  Mr.  Kingdon's  valuable 
tables  show  that  in  the  years  1860  and  1861,  1,582  females  at  all  ages,  suffering  with 
either  one  variety  of  hernia  or  the  other,  came  under  his  observation.  Of  these  761 
were  afflicted  with  inguinal  hernia,  and  821  with  femoi^al.  Or,  inguinal  hernia  was 
only  thirty  less  than  half  the  total  number,  whilst  femoral  was  but  thii-ty  more. than 
half.  Mr.  Kingdon  told  m.e  that  it  is  not  uncommon  to  feel  the  ovary  in  the  sac  of 
an  inguinal  hernia  of  an  infant. 

The  tumour  formed  by  an  inguino  labial  hernia  rarely  attains  the  size  so  often 
reached  by  inguino-scrotal.  Still,  we  have  seen  one  which  descended  more  than  half- 
way below  the  middle  of  the  thigh,  and  the  coverings  of  which  had  become  so  atten- 
uated that  the  convolutions  of  the  intestines  were  distinctly  visible.  When  of 
moderate  size,  it  is  generally  of  a  more  globular  figure,  and  it  has  a  longer,  more 
contracted,  nari-ow,  and  cylindrical  neck,  than  in  the  male  sex. 

In  forming  a  correct  diagnostication  of  this  hernia  in  the  female,  the  same  ana- 
tomical points  must  be  taken  as  guides  which  have  been  already  described  when  that 
in  the  male  sex  was  under  consideration.  The  surgeon  should,  however,  particularly 
remember  that  a  hydrocele  of  the  round  ligament,  or  of  the  canal  of  Nuck,  is 
occasionally  developed,  which  might  lead  to  an  error  in  diagnosis. 

The  palliative  measures  described  as  being  suitable  in  the  treatment  of  cases  of 
inguinal  hernia  in  the  male  sex  are  applicable  in  these  also  ;  but  if  the  hernia  become 
sti-angulated,  the  surgeon  must  act  with  promptitude  and  decision.  In  the  cases  we 
have  seen,  under  these  circumstances,  the  symptoms  have  usually  been  rather  severe 
at  an  early  period  of  the  attack ;  and  in  those  upon  which  we  have  been  required  to 
operate,  the  impediment  to  the  reduction  of  the  bowel  was  at  the  orifice  of  the  sac, 
and  certainly  insuperable  without  a  cutting  operation. 

In  the  female  sex,  the  operator  must  be  guided  by  the  same  anatomical  points  in 
his  attempt  to  reach  the  mouth  of  the  hernial  sac  as  in  the  male.  And  he  should 
remember  that,  occasionally  although  very  rarely,  the  bowel  may  be  constricted  by  a 
contraction  of  the  sac  itself  near  the  external  inguinal  ring,  and  not  by  its  ventral 
orifice  only. 

Direct  inguinal  hernia. — The  variety  of  inguinal  hernia  characterised  by  the 
term  '  direct'  occurs  in  both  sexes.  It  belongs  to  that  class  in  which  the  hernial  sac 
is  formed  slowly,  or  is  an  accidental  or  acquired  formation.  The  only  exception  to 
the  slow  mode  of  formation  is  in  those  rare  cases  when  the  structures  immediately 
behind  the  external  inguinal  ring  are  lacerated  by  violence  and  a  hernia  pi'otrudes. 
It  is  never  the  result  of  a  congenital  impei-fection.  This  variety  is  sometimes  styled 
the  internal  inguinal,  from  the  fact  that  the  mouth  of  the  sac,  Avhere  it  is  continuous 
with  the  parietal  abdominal  peritonaeum,  is  placed  to  the  inside  of  the  internal 
epigastric  artery.     It  is  comparatively  rare. 

At  its  commencement  it  forms  a  prominence  where  it  points  behind  the  external 
inguinal  ring,  through  which  it  passes  into  the  upper  part  of  the  scrotum.  The 
outline  of  the  tumour  which  it  forms  is  more  globular  than  that  produced  by  the 
oblique  course  of  the  variety  before  described.  It  seems  to  be  produced  by  something 
which  escapes  at  once  or  directly  from  the  cavity  of  the  abdomen.  Hence,  probably, 
its  specific  name.  The  mouth  of  the  sac  is  close  to  the  outer  border  of  the  pubic 
attachment  of  the  rectus  muscle,  the  posterior  surface  of  which  may  be  much  more 
easily  felt  when  the  hernia  is  reduced  than  in  the  oblique  variety.  On  the  outer  side 
of  the  orifice  of  the  sac  the  pulsations  of  the  internal  epigastric  artery  may  be  felt. 
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The  finger  enters  the  abdominal  cavity  much  more  readily  in  direct  inguinal  hernia 
than  in  oblique.  Upon  ocular  examination  from  a  short  distance  it  will  be  seen 
that  a  line  passing  through  the  vertical  or  long  axis  of  the  tumour  lies  parallel  with 
the  linea  alba,  and  there  does  not  appear  to  be  any  inclining  or  curving  of  the  neck 
of  the  tumour  outwards  and  towards  the  crest  of  the  ilium,  as  is  observed  in  one 
formed  by  oblique  inguinal. 

In  its  passage  from  the  abdomen  a  direct  hernia  merely  traverses  that  small 
portion  of  the  inguinal  canal  which  lies  immediately  behind  the  external  inguinal 
ring,  and  those  structures  which  form  that  part  of  the  floor  of  that  canal  are  either 
pushed  before  the  hernia,  or  they  are  lacerated  when  the  hernial  sac  escapes  through, 
the  opening  so  formed.  Those  structures  are  the  conjoined  tendons  of  the  internal 
obliqvie  and  transversalis  muscles  and  the  pubic  portion  of  the  internal  abdominal 
fascia.     The  spermatic  cord  and  round  ligament  are  not  attached  to  the  hernial  sac 

Fig.  1G6. — Direct  Inffuinal  Hernia. 


until  it  has  reached  the  external  abdominal  ring.  When  it  has  passed  that  point, 
they  lie  to  its  outer  side,  and  are  usually  less  identified  with  its  tissues  than  in  the 
oblique  variety. 

The  diagnostication  between  this  variety  of  inguinal  hernia  and  oblique  must  be 
formed  under  the  guidance  of  the  facts  before  described. 

The  palliative  treatment  requires  a  particular  kind  of  truss,  which  must  be  so 
constructed  as  to  give  support  to  the  defective  abdominal  walls  posterior  to  the 
external  inguinal  ring. 

The  method  of  exposing  and  opening  the  hernial  sac  to  liberate  a  strangulated 
bowel  does  not  require  any  special  description  hei'e.  Facts,  however,  worthy  of  note 
are,  that  after  the  division  of  those  structures  superficial  to  the  external  inguinal 
ring,  the  spermatic  cord  may  appear  to  be  unusually  distinct,  and  that  the  deeply- 
seated  coverings  of  the  hernial  sac  are  often  very  attenuated.  Considerable  care  is 
therefore  required  in  the  operation  of  incising  them. 

Inguinal  hernicB  sometimes  2)ciss  through  ahnormal  apertures  in  the  aponeurosis  of 
the,  external  abdomdnal  oblique  muscle. — It  would  be  an  oversight  not  to  allude  to  the 
fact  that  an  inguinal  hernia  sometimes  passes  through  an  opening  or  division  of  the 
fibres  in  the  aponeurosis  of  the  external  abdominal  oblique  muscle  close  to  the  ring, 
and  not  thiough  the  true  external  inguinal  ling,  which  is   then  traversed  by  the 
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spermatic  cord  alone.      Such  anatomical  varieties  are  rare,  and  would  only  require 
some  sliglit  modification  of  the  operation  to  meet  their  peculiarities. 

Femoral  hernia,  also  called  crural  or  merocele,  was  not  accurately  distinguished 
from  some  forms  of  inguinal  until  the  middle  of  the  seventeenth  century.  Its  desig- 
nation in  a  measure  indicates  the  region  of  the  body  where  it  forms  a  tumour,  which, 
however,  may  be  stated,  with  greater  precision,  to  be  the  upper  and  inner  part  of  the 
thigh.  Its  anatomical  relations  were  not  accurately  defined  for  many  years  after  it 
was  known  to  pursue  a  different  course  to  inguinal ;  and  it  is  curious  to  follow  the 
gradual  development  of  our  knowledge  of  those  structures  immediately  interested  in, 
or  associated  with,  this  variety  of  rupture. 

The  principal  anatomical  points  which  should  be  examined,  from  the  outside  of 

Fig.  167. — Double  Femoral  Hernia,  the  outline  of  Pouparf  s  ligament  being 
remarkably  distinct  above  the  tumour  formed  by  it. 


the  thigh  as  well  as  from  within  the  abdomen,  are  the  following  :  the  ligament  of 
Fallopius  or  of  Poupart;  Gimbernat's  ligament;  the  crural  canal  or  ring;  the  fascia 
trans versalis  and  iliaca,  or  the  internal  abdominal  fascia  of  the  iliac  fossa ;  the  falciform 
process  of  the  fascia  lata  and  the  saphenous  opening ;  apd,  when,  a  hernial  sac  exists, 
the  fascia  propria  of  Sir  Astley  Cooper.^  , 

Relations  of  the  mouth  oj  the  hernial  sac  to  the  internal  epigastric  artery  and  vein. 
The  orifice  of  the  peritoneal  sac  holds  important  relations  to  the  internal  epigastric 
vessels.  Some  pathologists  have  established  three  varieties  of  the  ordinary  kind  of 
crural  hernia  on  this  basis.  The  first,  in  which  the  orifice  of  the  sac  is  situated  to 
the  outer  side  of  the  epigastric,  external  crural  hernia ;  the  second,  where  it  lies  to 
the  inside  of  the  same  vessels,  the  middle  crural  hernia,  the  most  common ;  the  third, 
in  which  it  is  placed  to  the  inner  side  of  the  remains  of  the  obliterated  umbilical 
artery.     The  first  and  third  varieties  are  very  rare. 

Here  we  may  also  state  that  the  obturator  artery  is  occasionally  given  off  from 

^  The  anatomy  of  these  various  parts  must  be  assumed  to  be  known  by  the  reader.  "We 
may,  however,  allude  here  to  the  importance  of  noticing  the  structure  last  named,  viz.  the 
fascia  propria,  drst  described  by  Sir  Astley  Cooper  from  a  dissection  made  in  1800,  and 
which  is  still  preserved  in  the  Museum  of  Guy's  Hospital  (No.  2503).  It  is  an  envelope 
which  is  found  on  the  outside  of  the  peritoneal  sac,  usually  separated  from  it  by  a  layer  of 
adipose  tissue. 
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the  internal  epigastric  or  femoral,  and  that  when  the  former  vessel  lies  to  the  outside 
of  the  orifice  of  the  hernial  sac,  the  obturator  artery  may  cross  closely  over  its  neck, 
and  dip  down  by  its  inner  side  to  enter  the  obtui'ator  foramen. 

A  very  interesting  case,  with  a  well-drawn  illustration,  is  recoi-ded  by  Mr.  Spence 
in  the  *  Edinburgh  Medical  Journal,'  July  1855.  The  pulsation  of  a  large  vessel  was 
felt  with  the  finger  before  its  division. 

Varieties  in  the  course  pursued  hy  the  sac  of  a  crural  hernia. — In  a  memoir  pub- 
lished by  Dr.  Le  Gendre,  he  describes  four  rare  varieties  of  crural  hernia.  ^  They 
may  indeed  be  regarded  rather  as  curiosities,  on  account  of  their  rarity. 

1.  The  hernia,  as  soon  as  it  traverses  the  crural  ring,  passes  directly  internal  to 
and  behind  the  femoral  vessels,  and  rests  on  the  pectineus  muscle,  the  aponeurosis  of 
which  sometimes  forms  an  envelope  to  it ;  this  he  calls  the  pectineal  crural  hernia, 
on  account  of  its  situation,  or  the  hernia  of  Cloquet,  in  honour  of  the  surgeon  who 
was  the  first  to  describe  it.  Callisen,  Yidal  (de  Cassis),  M.  Richet,  Dr.  Le  Gendre, 
and  Mr.  J.  Adams,^  have  recorded  similar  cases. 

2.  This  variety,  although  placed  internal  to  the  femoral  vessels,  is,  however, 
rather  far  from  them  ;  it  passes  through  that  resisting  fibrous  structure  which  bounds 
the  crural  canal  and  sheath  internally  ;  that  is  to  say,  the  ligament  of  Gimbernat. 
Laugier,  who  was  the  first  to  notice  it,  calls  it  the  crural  hernia  through  Gimbernat^s 
ligament,  or  the  hernia  of  Laugier.  Cruveilhier,  Demeaux,  Nuhn,  and  Le  Gendre 
have  also  dissected  cases  of  this  kind. 

3.  This  comprehends  the  variety  of  crural  hernia  which  Hesselbach  has  so  well 
described  and  figured.^  The  hernia  in  this  case  traverses  several  openings  in  the 
fascia  cribriformis,  and  then  presents  several  distinct  lobes,  which  give  it  a  charac- 
teristic appearance  ;  it  is  the  hernia  with  a  diverticidum  through  the  cribriform  fascia, 
or  the  hernia  of  Hesselbach.  Le  Gendre  and  Malgaigne  have  dissected  examples  of 
this  variety  of  rupture,  which  the  former  believes  to  be  not  so  very  rare. 

4.  Lastly,  a  variety  in  which  the  hernia,  after  having  escaped  beneath  Poupart's 
ligament  and  traversed  the  cribriform  fascia,  sends  one  or  more  prolongations  through 
the  superficial  fascia.  This  variety  may  be  termed  the  crural  hernia  with  a  diverti- 
culum through  the  superficial  fascia,  or  the  hernia  of  Astley  Cooper.'*  Le  Gendi'e 
describes  a  dissection  of  a  case  of  this  kind,  and  publishes  a  drawing  of  it  in  his 
work. 

We  may  add  a  variety  described  by  Mr.  Partridge,-^  in  which  the  hernia  was 
situated  external  to  the  femoral  vessels. 

Development  of  the  sac  of  a  crural  hernia. — The  peritoneal  sac  of  a  crural  hernia 
is  always  a  secondary  or  acquired  formation.  It  is  never  the  result  of  a  congenital 
defect.  An  opportunity  of  observing  the  early  stage  of  a  crural  hernial  sac  commonly 
occurs  in  post-mortem  examinations.  The  point  of  the  finger  may  be  pressed  into  a 
fossa,  or  even  a  sacculus,  of  two  or  three  inches  in  length,  between  the  femoral  vein 
and  Gimbernat's  ligament.  An  observer  is  enabled,  in  this  way,  to  thrust  the 
parietal  peritonseum  down  upon  the  thigh  at  this  spot  for  an  inch  or  more  below 
Poupart's  ligament.  And  this  opportunity  is  the  most  favourable  for  the  study  of 
the  relations  of  the  sac  of  a  crural  hernia.  By  degrees  such  a  digital  depression  of 
the  peritonaeum  at  the  crural  ring  becomes  in  a  living  person  dilated  into  a  sac 
by  the  repeated  and  continued  pressure  of  the  viscus  which  forms  the  hernia.  The 
sac  extends  lower  down  upon  the  thigh  beneath  Poupart's  ligament ;  but,  instead  of 
descending  lower  and  lower  towards  the  knee,  it  usually  dilates  in  a  direction 
towards  the  crest  of  the  ilium,  so  that  the  long  axis  of  the  tumour  lies  parallel  with 

^  Mem.  sur  quelques  varietes  rares  de  la  Hernie  crurale;  avec  6  planches.  8vo.  Paris, 
1858. 

2  Med.-Chir.  Trans.  1860,  p.  127. 

^  De  ortu  et  progressu  Herniariim,  4to.  1816. 

*  Anatomical  and  Swgical  Treatment  of  Abdominal  Hernia,  chap.  xx.  ;  case  of  Mrs. 
Sheffield. 

^   Trans.  Path.  Soc.  vol.  i.  p.  99. 


FEMOKAL. 


819 


Poupart's  ligament  and  upon  the  fascia  lata.     When  large,  the  tumour  even  overlies 

that  ligament,  and  seems  to  occupy  the  region  in  front  of  the  inguinal  canal.    But  in 

every  case  of  crural  hernia  the  tumour  is  formed  by  a  protrusion  which  has  escaped 

from   the  abdominal   cavity  below  and   behind   Poupart's   ligament;  therefore  the 

surgeon  is  able  to  trace  that  structure  running  along  its  upper  border. 

Crural  hernia  rarely  increases  to  the  size  of  inguinal.     But  occasionally,  after  an 

operation  for  the  liberation  of  a  strangulated  bowel,  when  the  tissues  around  the 

crural  aperture  have  been  weakened  by  cutting  them,  and  the  sufferer  has  neglected 

to  employ  the  support  afforded  by  a  truss,  nearly  the  whole  of  the  alimentary  canal 

may  protrude.       In  such  cases  the  walls  of  the  sac  become  so  remarkably  attenuated 

that  the  peristaltic  movement  of  the  intestinal  convolutions  is  distinctly  seen  through 

them  :    so  attenuated   as    even  to    excite    tt^.^    t^q       .      •         j-  .i      ti  ii,       r    <. 

'  riG.  ib8. — A  piece  of  the  Ileum  three  feet 


from  the  Caecum  removed  from  a  patient, 
aged  67,  who  h  ad  been  operated  upon  for 
Strangulated  Femoral  Hernia  of  seventy- 
three  hours'  duration. 


astonishment  that  the  vitality  of  the  inte- 
guments should  be  maintained.  A  very 
rare  variety,  as  regai'ds  figure,  we  once 
saw  in  a  man.  The  tumour  was  of  a  cylin- 
drical shape,  and  extended  downwards  and 
inwards  over  the  thigh,  reaching  as  low 
as  the  middle  of  that  region.  The  great 
size  of  the  tumour  is  not  a  feature  of  serious 
ioiportance,  for  a  very  small  sac,  having  a 
contracted  orifice,  more  readily  entangles 
the  hernia  and  prevents  its  reduction. 

Diagnostication  ;  first,  from  other  kinds 
of  hernia.  Those  with  which  crural  may 
may  be  confounded  are  inguinal  above 
Potipart's  ligament,  and  obturator  below 
the  horizontal  ramus  of  the  pubes.  It 
would  seem  to  be  impossible,  however,  to 
mistake  a  crural  hernia  for  an  inguinal,  or 
vice  versd,  if  the  observer  will  but  care- 
fully trace  the  outline  of  Poupart's  liga- 
ment. But  he  must  remember  that  the 
fundus  of  the  sac  of  a  crural  hernia  some- 
times takes  a  course  upwards,  and  overlies 
that  structure.  Nevertheless,  the  course 
of  Poupart's  ligament  can  be  always  ascer- 
tained with  more  or  less  precision;  whether 

an    inguinal    hernia  overlies  it  from   above    The  patient  survived  tlie  operation  forty  hours,  and  the 
^  first  symptoms  of  the  attack  118  hours.     She  had  been 

— a  very  rare  occurrence — or  a  crural  from 
below,  which  is  very  common,  the  fingers 
of  the  examiner  can  still  ti'ace  it  from  the 
ilium  to  the  pubes — of  course,  in  one  case 
more  distinctly  than  in  another.  If  the 
whole  of  the  tumour  lies  below  the  liga- 
ment, and  its  neck  can  be  traced  continuous 
with  the  crural  aperture,  its  contents  have 
escaped  beneath  Poupart's  ligament,  and  it  is  a  crural  rupture ;  but  if  the  contrary, 
it  is  an  inguinal,  especially  too  if  the  neck  be  traceable  to  the  internal  inguinal  ring. 
Crural  is  distinguishable  from  inguino-labial  hernia  by  placing  the  finger  on  the  spine 
of  the  pubes,  or  upon  the  attachment  of  the  tendon  of  the  adductor  longus  into  that 
point  of  bone  ;  for  even  in  very  fat  persons  the  pubic  spine  can  be  always  felt.  If  the 
tumour  be  to  its  outer  side,  the  protrusion  has  escaped  below  Poupart's  ligament,  in 
which  case  it  is  crural  rupture  ;  if,  on  the  contrary,  it  has  passed  through  the  external 
inguinal  ring,  it  must  be  an  inguinal.  The  same  point  of  bone  will  aid  in  dis- 
tinguishing between  a  pudendal  hernia  and  a  crural. 

A   crur-al  hernia  is  much  more  superficially  seated  than  an  obturator,  and  in 

3g  2 


in  bad  health  previously,  was  extremely  emaciated, 
and  sank  from  exhaustion.  Large  and  hard  masses 
of  scybalse  were  found  in  the  ileum  as  shown  in  the 
part  of  ttie  bowel  cut  open.  The  small  piece  of  bowel 
which  had  been  in  the  sac,  and  was  but  little  diseased, 
is  indicated  by  the  dotted  line.  The  contracted  and 
opened  bowel  below  this  contained  mucus  only.  The 
figure  in  the  centre  represents  the  sac.  Through  its 
mouth  a  piece  of  glass  rod  is  insei-ted  ;  and  although 
the  sac  is  very  small,  it  was  remarkable  for  the  layer  of 
fat,  b,  between  the  peritonceum,  c,  whicli  is  not  cut, 
and  the  fascia  propria,  «.  (Museum  Guj''s  Hospital, 
No.  477=.) 
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consequence  the  tumour  which  the  latter  produces  is  neither  so  prominent  nor  so 
well  defined  as  the  former.  The  latter  escapes  from  the  pelvis  behind  the  horizontal 
ramus  of  the  pubes,  and  therefore  Gimbernat's  ligament  and  the  crural  aperture  can 
be  felt.  The  elevation  of  the  integuments  produced  by  an  obturator  hernia  is 
certainly  in  the  locality  of  the  crural  apei'ture ;  but  the  depth  of  the  tumour  is 
its  striking  feature,  and  the  facility  with  which  the  crural  aperture  can  be  felt  is 
pathognomonic  of  the  relations  of  the  protrusion. 

Crural  hernia  requires  to  be  distinguished  from  other  diseases  which  occur  in  the 
same  region. 

1.  From  psoas  abscess. — The  history  of  the  ease,  the  locality  of  the  swelling,  and 

Fig.  169.— Demonstrates  the  appearances  produced  by  a  small  Juguinal  Hernia  just 
pointing  at  the  External  Inguinal  Pting,  and  a  medium-sized  Femoral  Hernia, 
both  on  the  same  side,  and  the  outline  of  Poupart's  Ligament  between  those 
tumours.  On  the  left  side  of  the  scrotum  a  tumour  is  produced  by  hydrocele  of 
the  tunica  vaginalis  testis,  (From  nature,  and  copied  from  a  drawing  in  Guy's 
Hospital  Museum.) 


the  results  of  a  palpable  examination  of  the  tumour,  are  quite  different  from  hernia. 
Psoas  abscess  is  generally  preceded  by  pain  in  the  back,  constitutional  disturbance, 
and  inability  to  extend  the  hip-joint  completely  without  pain.  These  symptoms  do 
not  accompany  a  crural  hernia.  Psoas  abscess  does  not  burrow  down  below  Poupart's 
ligament  at  the  crural  ring,  but  to  the  outer  side  of  the  sheath  of  the  femoral  vessels. 
But  an  infallible  test  that  the  tumour  is  formed  by  a  circumscribed  collection  of  fluid 
is  obtained  by  placing  the  patient  flat  on  the  back,  and  then  gently  applying  the 
right  hand  above  Poupart's  ligament  and  the  left  below  it,  or  vice  versa.  When 
pressure  is  made  upon  the  swelling  with  one  hand  only,  the  other  is  elevated ;  and 
when  the  action  is  reversed,  the  opposite  effect  takes  place.  With  this  result  on 
manipulation  of  the  swelling,  there  can  be  no  doubt  of  the  nature  of  the  disease. 

2,  Enlargement  of  the  lymphatic  glands.- — The  correct  history  of  the  development 
of  the  swelling  will  aid  in  forming  the  diagnosis,  especially  its  permanence  and  pro- 
gressive increase.  If  there  be  a  suspicion  that  the  tumour  is  of  glandular  origin,  it 
is  as  well  to  institute  a  careful  examination  of  those  somewhat  secluded  regions  in 
which  certain  specific  ulcerations  unfortunately  occur,  giving  rise  to  angioleucitis. 
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3.  Dilated  and  varicose  veijis. — We  have  seen  a  dilated  vein  and  a  tumour  formed 
of  vai-icose  veins  occupying  the  site  of  a  femoral  hernia ;  but  the  diagnosis  was  easily 
made  by  placing  the  patient  in  the  recumbent  postui'e,  when  the  swelling  disappeared. 
Digital  pressure  being  made  at  the  crural  ring  or  upon  the  vein,  the  swelling  was  at 
once  reproduced. 

4.  Cysts  in  the  superficial  fascia.  Cysts  are  sometimes,  although  vei-y  rarely, 
developed  in  the  region  of  the  crural  ring,  in  some  cases  associated  with  hernia, 
but  sometimes  without.  The  permanency  of  the  swelling,  its  persistent  and  in- 
variable size,  the  fluctuation  discoverable  on  pressure,  and  the  history  of  the  case,  are 
aids  to  correct  diagnostication.  When  a  cyst  is  present,  and  there  are  any  symptoms 
suggestive  of  sti^angulated  bowel,  the  propriety  of  accurately  ascertaining  the  contents 
of  the  tumour  by  an  exploration  of  its  interior  cannot  be  disputed. 

Palliative  treatment. — The  treatment  of  crural  hernia  by  the  use  of  trusses  is 
most  important.  The  prevention  of  the  dilatation  of  the  sac  is  the  primary  point  to 
which  attention  should  be  directed  ;  and  this  may  be  accomplished  by  giving  support 
in  the  region  of  the  crural  ring,  especially  if  it  be  efficiently  maintained. 

We  gladly  avail  ourselves  of  the  large  experience  of  Mr.  Kingdon  in  offering  a 
few  observations  regarding  the  use  of  trusses  in  this  variety  of  hernia.  In  a  truss 
to  prevent  the  escape  of  a  crural  hernia,  the  spring  should  fall  somewhat  suddenly 
from  the  point  where  it  passes  around  the  hip,  and  lie  along  Poupart's  ligament.  The 
pad  should  be  rather  small  and  convex.  The  cross-strap  should  fasten  high  up  on 
the  shoulder  of  the  spring,  in  order  to  keep  the  pad  well  down  in  the  thigh.  The 
thigh-strap  should  start  from  near  the  pad,  and  return,  after  encircling  the  thigh,  to 
the  pad  itself.  When  Poupart's  ligament,  or  rather  the  whole  crural  arch,  is  lax, 
and  moves  backwards  and  forwards  with  the  varying  size  of  the  abdomen,  the  pad 
should  press  upon  that  ligament ;  for  then  the  crural  apei-ture  is  made  smaller,  and 
the  rupture  more  efficiently  maintained.  For  that  purpose  a  larger  and  flatter  pad 
is  wanted.  But  when  the  crural  arch  is  strong  and  steady,  the  smaller  pad  is  both 
more  eflective,  and,  by  reason  of  its  smallness,  more  convenient  and  less  incom- 
modious. Also,  it  is  less  liable  to  displacement  by  the  movements  of  the  hip- 
joint. 

When  the  rupture  is  large,  or  where  it  comes  down  under  the  fascia  lata,  it  is 
necessary  to  use  a  thigh-belt,  with  a  triangular  pad  projecting  on  the  inner  surface, 
and  forming  a  soft  continuation  of  the  pad,  to  fill  the  triangular  space  where  the 
cribriform  fascia  occupies  the  saphenous  opening  of  the  fascia  lata. 

Sometimes  after  an  operation,  in  which  Gimbernat's  ligament  has  been  freely 
divided,  a  cross  tongue  in  addition,  to  buckle  to  the  free  end  of  the  truss,  is  needed. 

Irreducible  crural  rupture  of  courserequires  a  hollow  pad,  whether  epiplocele 
pui-ely,  or  enterocele. 

Attempts  have  been  made  to  effect  a  radical  cure  of  crural  rupture  by  a  cutting 
operation.  The  patients  recovered  from  its  effects ;  but  we  have  no  data  by  which 
to  arrive  at  any  conclusion  as  regards  the  advantages  obtained. 

Crural  hernia  very  rarely  occurs  before  puberty.  I  have  seen  one  in  a  girl  ten 
years  old. 

Crural  hernia  is  much  more  common  in  the  female  sex  than  in  the  male.  But 
the  general  belief,  that  it  is  much  more  common  in  women  than  inguinal,  does  not 
appear  to  be  founded  on  facts.  The  following  table  demonstrates  the  proportions  in 
■which  they  occur.  The  comparative  numerical  equality  is  explained  by  the  circum- 
stance, that  before  puberty  inguinal  hernia  is  common,  whilst  crui"al  is  extremely 
rare.  In  193  girls  before  15  years  of  age,  Mr.  Kingdon  met  with  184  cases  of 
inguinal  ruptui^e,  and  only  9  of  crural.  Even  to  the  age  of  20  years,  the  cases  of 
inguinal  hei^nia  are  much  more  common  than  femoral,  as  the  subjoined  table  shows. 
In  a  total  of  1,442  ruptured  females,  at  all  ages  from  birth  upwards,  the  majority  of 
the  cases  of  crural  hernia  over  inguinal  was  only  54. 

After  twenty  years  of  age,  crural  hernia  is  much  more  commonly  developed  than 
inguinal. 
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Decades 

Birtli  to  10  years 
11  to  20  „ 
to  30  „ 
to  40  „ 
to  50  „ 
to  60     „ 


21 
31 
41 
51 


Gl  and  upwards      .... 

Total         .... 

Total  cases  of  femoral       . 

Deduct  cases  between  20  and  40  years 

At  all  other  ages      .... 
Deduct  cases  before  20  years  of  age  . 

After  40  years  of  age 


Inguinal  Femoral 

140  1 

103  37 

153  180 

164  252 

76  158 

33  84 

19  .36 

694        +       748  =  1,442  cases.^ 

748 
432 

.316 

38 

278 


This  table  demonstrates  a  fact  for  which  the  pathologist  will  be  scarcely  prepared, 
viz.  that  the  largest  number  of  cases  of  crural  hernia  is  developed  during  those  yeai'S 
usiially  termed  the  prime  of  life,  i.e.  in  women  between  twenty  years  old  and  forty. 

But  it  must  be  observed  that  this  happens  to  be  that  period  of  life  when  parturi- 
tion is  most  frequent,  and  when  consequently  the  peritonaeum  and  the  tissues  of  the 
abdominal  walls  become  much  stretched  by  the  development  of  the  gravid  uterus. 
Their  power  to  resist  the  weight  of  the  abdominal  viscera  becomes  diminished  ;  hence 
a  cause  of  their  protrusion. 

To  ascertain  whether  there  was  any  relation  between  the  development  of  hernia 
and  parturition,  Mr.  Kingdon  made  the  following  table  of  680  ruptured  females,  and 
found  the  proportion  of  mothers  to  be  as  follows  :  ^ 

Inguinal  Femoral 
Infants  and  gh'ls  under  16  years  of  age      .         .         .87  3 

Single  women   ........       50  61 

Mothers    .........     178  262 

Married  women  who  had  not  borne  children      .         .       19  20 


Total 


334      +      346  =  680 


And  next,  with  a  view  to  ascertain  the  influence  of  repeated  pregnancies  upon 
the  development  of  hernia,  he  examined  442  women  who  had  been  mothers  before 
discovering  the  hernia.  Of  these,  180  women  were  afflicted  with  inguinal,  262  with 
femoral  ;  which  gives  a  majority  of  82  in  favovxr  of  femoral. 

The  influence  of  the  first  pregnancy  is  very  remarkable.  442  women  had  been 
mothers  before  discovering  the  hernia  : 

67  had  borne  one  child 


61 

;? 

two  chile 

53 

JJ 

three 

55 

>J 

four 

40 

;j 

five 

25 

}> 

six 

34 

)7 

seven 

30 

}) 

eight 

25 

!> 

nine 

19 

jy 

ten 

16 

j; 

eleven 

8 

;7 

twelve 

4 

;> 

thirteen 

10 

}} 

fourteen 

_r> 

5? 

fifteen 

1 

» 

eighteen 

1 

)» 

nineteen 

442 


Inguinal 

Femoral 

27 

40 

26 

25 

22 

31 

23 

32 

15 

25 

8 

17 

15 

19 

13 

17 

7 

18 

10 

9 

5 

11 

4 

4 

2 

2 

2 

8 

— 

3 

1 

— 

— 

1 

180        H- 

262  =  442 

^  This  table  was  made  from  Mr.  Kingdon's  reports  of  the  City  of  London  Truss  Society 
for  the  years  1860  and  1861.  It  shows  the  ages  of  the  individuals  at  the  time  of  first  dis- 
covering the  hernia.  M.  Malgaigne  states  that  inguinal  hernia  is  even  more  common  in 
females  than  crural.     L' Union  med,  1854,  p.  154.  *  Report,  1860,  pp.  10,  11. 
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By  a  preceding  table  the  fact  was  demonstrated  that  crural  hernia  is  most 
commonly  developed  between  twenty  years  of  age  and  forty.  Now  as  we  know 
that  there  is  a  much  larger  nvimber  of  females  ahve  between  twenty  and  forty  years 
of  age  than  above  forty,  we  might  conclude  that  the  number  of  cases  of  crural  hernia 
is  in  proportion  to  the  nvimbers  of  the  population  at  any  respective  age.  Under 
twenty  years  of  age  this  is  cei-tainly  not  the  fact,  for  the  population  at  those  early 
ages  of  life  is  of  course  the  largest,  whilst  cases  of  crural  hernia  are  exceedingly  rare. 
The  cause  of  the  frequency  of  inguinal  hernia  during  the  early  life  of  females  has 
been  before  explained  (p.  815). 

It  is  highly  interesting  to  compare  the  frequency  of  crural  hernia  at  various  ages 
with  the  numbers  of  the  female  population  of  London  at  the  same  periods  of  life  ; 
and  in  this  inqviiry  we  have  made  use  of  the  census-table  of  1851,^  and  Mr.  King- 
don's  statistics  before  alluded  to.     From  those  data  the  subjoined  table  is  arranged  : 

Crural  hernia 
Females  under  20  years  ....     493,260  38 

„       from  20  to  40  years  .         .         .     453,809  432 

„  „     40  upwards      ,         .         .         .     308,609  278 

1,255,678  748 

This  shows  the  number  of  cases  of  crural  hernia  in  a  million  females — 

Under  20  vears  to  be 77 

Between  20  and  40 952 

Above  40 901 

Doubtless  this  calculation  can  only  be  considered  as  approximating  to  numerical 
accuracy ;  but  it  seems  to  demonstrate  the  truth  of  the  general  proposition,  that 
females  between  the  ages  of  twenty  and  forty  years  are  most  liable  to  the  develop- 
ment of  crural  hernia  vinder  certain  conditions.  The  cause  of  this  liability  is  probably 
due  to  the  natural  condition  before  alluded  to,  coupled  with  its  attendant  cir- 
cumstances, and  the  occupations  of  the  class  of  persons  which  would  apply  to  public 
charities ;  as  well  as,  perhaps,  to  configui-ation,  and  some  predisposing  causes,  or 
hereditary  influences. 

Morbid  states  of  the  crural  hernia. — An  irreducible  crural  epiplocele  is  very  often 
seen  ;  an  enterocele  in  the  same  state  is  very  rare.  With  a  view  to  ascei'tain  whether 
the  strangulation  of  the  bowel  was  in  any  degree  influenced  by  the  accompaniment 
or  absence  of  omentum,  we  made  an  analysis  of  sixty-one  cases  of  strangulated  crural 
hernia,  which  came  immediately  under  our  own  care  for  operation.  The  proportions 
were  equal ;  there  being  thirty-one  pure  enteroceles,  thirty  entero-epiploceles. 

A  reducible  crural  epiplocele  may  at  any  time  become  inflamed,  give  rise  to  local 
pain,  and  increase  in  size.  The  local  application  of  cold,  and  absolute  rest,  are  the 
measures  to  be  employed  to  prevent  adhesion  between  the  rupture  and  its  sac.  This 
condition  of  an  omental  ruptui-e  in  the  groin  is  sometimes  mistaken  for  angioleucitis. 
But  the  history  of  the  case,  and  the  negative  evidence  derived  from  the  absence  of 
every  primary  cause  of  lymphatic  irritation,  should  suffice  to  remove  all  difiiculty  in 
diagnosis. 

Both  Pott  and  Astley  Cooper  allude  to  circumstances  which  are  of  vital  impor- 
tance in  the  ti'eatment  of  crural  hernia,  viz.  the  difficulty  often  experienced  in  the 
reduction  of  small  recently-developed  enteroceles,  the  rapidly  extending  injury  of  the 
bowel,  and  the  severity  of  the  constitutional  symptoms  which  are  excited  by  that 
condition.  But  these  features  have  been  more  fully  insisted  on  by  Mr.  Bryant  in  a 
careful  investigation  of  the  cases  admitted  into  Guy's  Hospital.^  Out  of  142  cases  of 
strangulated  crural  hernia,  only  38  were  reducible  by  the  taxis.  This,  of  course,  is 
explicable  by  remembering  that  the  majority  of  such  cases  is  not  sent  to  the  hospital 
until  the  further  use  of  the  taxis  is  evidently  unjustifiable.  Ten  of  these  cases  were 
of  recent  development,  that  is,  they  were  strangulated  on  their  first  i-ecognised  de- 
scent. This  is  an  important  feature  in  crural  hernia,  bearing  especially  on  the  results 
of  treatment  in  these  cases.     It  is  cases  of  this  kind  which  are  so  frequently  over- 

^  Census,  1851,  vol.  i.  p.  193,  table  ii.  ^   Gui/s  Hospital  Reports,  1861. 
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looked  by  the  medical  attendant.  He  suspects  that  the  symptoms  exhibited  by  the 
patient  ai-e  referable  to  a  rupture,  and  he  asks  the  question  whether  there  is  any 
tumour  to  be  felt  in  the  groin  or  elsewhere.  Receiving  a  negative  reply,  he  is  content 
therewith.  But  that  should  not  satisfy  him.  The  surgeon  should  carefully  examine 
the  crural  rings  and  the  other  regions  in  which  a  hernial  tumour  may  exist. 

The  mortality  arising  in  cases  of  strangulated  crural  hernia  of  all  kinds  is  very 
large ;  but  in  those  where  the  bowel  becomes  strangulated  on  the  first  descent j  the 
death-rate  is  the  largest.  The  experience  of  a  large  number  of  these  cases  teaches 
that  the  bowel  should  be  liberated  as  soon  as  possible,  and,  if  the  taxis  be  not  success- 
ful when  the  patient  is  fully  under  the  influence  of  chloroform,  that  the  cutting 
operation  should  not  be  delayed  a  moment. 

The  youngest  girl  we  have  heard  of  suffering  with  strangulated  crural  hernia  was 
between  eight  and  nine  years  old. 

Application  of  the  taxis. — The  patient  should  lie  on  the  back,  with  the  hip-joint 
more  or  less  flexed.  The  surgeon,  taking  a  position  most  convenient  for  the  purpose, 
gently  compresses  the  whole  swelling,  at  first  endeavours  to  diminish  its  size  by  press- 
ing any  serous  eflTusion  that  may  happen  to  be  in  the  sac  into  the  abdomen,  and  next 
to  empty  the  bowel  of  its  contents.  Then,  recalling  to  mind  the  site  of  the  crural 
ring,  he  presses  the  bowel  backwards,  inwards,  and  upw=ards. 

The  operation  of  liberating  the  strangulated  bowel  by  incision. — The  tissues  to  be 
divided  to  expose  the  sac  are  the  integuments,  the  superficial  fascia,  the  fascia  propria, 
and  often  a  layer  or  covering  of  fat.  The  points  to  be  particularly  observed  as  guides 
for  the  safe  and  certain  manipulation  of  the  sac  are,  first,  Poupart's  ligament  in  front 
and  above  it ;  and,  secondly,  Gimbernat's  ligament  at  the  pubic  border  of  its  neck. 

Slight  variation  in  the  line,  direction,  or  figure  of  the  incision  through  the  integu- 
ments is  admissible,  according  to  the  inclination  of  the  operator  ;  but  for  all  practical 
purposes  we  prefer  a  linear  incision  of  fi'om  two  or  three  inches  in  length.  It  should 
cross  over  the  pubic  side  of  the  neck  of  the  tumour,  and  extend  on  to  the  abdomen 
about  one  inch  above  Poupart's  ligament.  Its  form  being  slightly  concave,  the  neck 
of  the  tumour  is  embraced  by  the  concavity.  The  integuments  and  superficial  fascia 
being  divided,  a  well-defined,  membranous  sac  is  usually  seen,  and  the  operator  should 
next  display  clearly  Poupart's  ligament  above  the  tumour,  and  feel  Gimbernat's  liga- 
ment to  the  pubic  side  of  its  neck.  This  covering  is  the  fascia  propria.  Kext,  he 
may  pass  a  hernia  bistotiiy,  with  great  care,  between  the  last-named  ligament  and 
neck  of  the  tumour,  outside  the  fixscia  propria,  and,  directing  its  sharp  edge 
Upwards,  cut  a  few  of  the  fibres  of  Gimbernat's  ligament,  or  of  those  which  vanite  the 
falciform  process  of  the  fascia  lata  to  it  {Key's  ligament),  and  thus  enlarge  the  crural 
ring.  This  done,  therednction  of  the  rupture  may  sometimes  be  effected  by  the  appli- 
cation of  gentle  pressure  upon  the  contents  of  the  sac.  This  proceeding  constitutes 
the  minor  operation.  It  is  simple,  safe,  and  well  adapted  to  cases  of  recent  entero- 
celes  which  have  been  strangulated  a  very  i&w  hours,  and  when  there  is  reason  to 
believe  that  the  bowel  has  escaped  injury  by  the  taxis.  Obviously,  therefore,  it  is 
only  justifiable  in  select  cases. 

Failing  to  reduce  the  contents  of  the  sac,  the  fascia  propria  is  next  carefully 
divided  upon  a  gi-ooved  director,  and  a  layer  of  fat  is  very  frequently  exposed.  In- 
experienced operators,  mistakin-g  this  fat  for  the  omentum,  are  puzzled  when  they 
cannot  find  the  bowel,  Gr  they  inistake  the  peritoneal  sac  for  intestine  when  that  is 
seen  upon  clearing  away  the  fat.  The  hernial  sac  being  exposed,  it  should  be  traced 
upwards  to  the  crural  ring,  and  the  fascia  surrounding  it  in  the  crural  canal  divided ; 
or  the  division  of  the  structures  forming  the  crural  canal  having  been  reserved  for 
this  sjjecial  moment,  must  now  be  undertaken,  as  before  described.  But  the  hernia 
remains  irreducible.  With  great  care,  and  secundtmi  artem  (p.  7-83),  the  sac  must 
now  be  incised.  Through  the  first  puncture  a  stieam  -of  serum  usually  flows. 
Empty  the  sac  of  the  fluid  by  enlarging  the  opening  sufficiently  to  reach  its  orifice. 
If  nothing  but  omentum  be  seen,  carefully  raise  it  fiom  below  or  gently  unravel  it, 
and  towards  the  mouth  of  the  sac,  seci-eted  l^ehind  that  part  of  the  omentum  which 
has  just  escaped  through  its  o^outh,  the  bowel  will  be  seen.     Next,  to  enlarge  the 
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orifice  of  the  sac,  introduce  the  point  of  the  finger  between  the  protrusion  and 
Gimbernat's  ligament;  but  if  that  cannot  be  done,  the  hernia  bistoury  must  be 
insinuated  in  front  of  the  omentum,  directing  its  cutting  edge  forwards  and  holding 
the  blade  parallel  with  the  iinea  alba.  Having  then  liberated  the  bowel  from  its 
constriction,  it  is  easily  returned  into  the  abdominal  cavity.  It  is  not  always 
necessary  to  cut  the  orifice  of  the  sac,  after  having  divided  the  tissues  outside  of  it, 
as  before  described.  Its  tissues  frequently  yield  before  the  gentle  introduction  of 
the  finger. 

Arrange  the  wound  in  such  a  manner  that  an  opening  exists  at  the  lowermost 
angle  for  the  escape  of  discharge,  and  flex  the  hip-joint  by  placing  a  pillow  beneath 
the  popliteal  region  for  the  limb  to  rest  upon.  Any  further  special  detail  for  the 
treatment  of  the  case  is  here  unnecessary. 

Mr.  Kingdon  has  informed  us  that  the  extent  to  which  Gimbernat's  ligament  is 
divided  is  a  svibject  of  grave  importance  as  regards  the  future  comfort  of  the  patient. 
He  states  that  Hey's  ligament  should  rather  be  cut  than  Gimbernat's,  and  that  when 
the  latter  is  at  all  extensively  divided,  it  is  almost  impossible  to  retain  the  hernia 
after  the  thickening,  subsequent  to  the  operation,  has  ])assed  off.  Certainly  the  most 
prodigious  crural  hernial  tumours  we  have  seen  occurred  in  women  upon  whom  an 
operation  had  been  performed  for  strangulated  bowel. 

Arteries,  cut  during  the  progress  of  the  operation,  should  be  immediately  twisted. 

Wounds  of  the  ohturcdor  artery. — This  blood-vessel,  when  it  passes  to  the  obtu- 
rator canal,  after  dividing  from  the  internal  epigastric  or  femoral,  lies  close  to  the 
neck  of  the  sac,  and  it  has  been  occasionally  cut  at  the  same  moment  as  its  orifice. 
Before  using  the  knife,  it  might  be  practicable  to  feel  the  pulsations  of  this  artery 
with  the  tip  of  the  finger.  When  cut,  an  attempt  should  be  made  to  aiTest  the 
bleeding  by  twisting  the  ends  of  the  wounded  vessel.  See  Mr.  Spence's  case, 
p.  818. 

Omental  sacs  are  most  commonly  met  with  in  cases  of  crural  hernia.  An  account 
of  them  has  been  given  at  pp.  783-4. 

Ohtiirator  hernia. — The  obturator  canal  is  situated  at  the  upper  and  outer  part 
of  the  obturator  or  thyroid  foramen,  and  is  bounded  above  by  the  horizontal  ramus 
of  the  pubes,  and  in  other  parts  by  the  obturator  membrane  or  ligament  and  the 
obtui-ator  muscles,  which  are  attached  to  its  internal  and  external  surfaces.  The 
muscle  within  the  pelvis  is  covered  by  the  internal  abdominal  fascia,  that  outside  by 
the  obturator  fascia.  The  obturator  nerve,  artery,  and  vein  pass  through  the  canal 
from  the  pelvis  to  the  thigh.  The  course  of  the  cutaneous  filaments  of  this  nerve 
should  be  especially  noticed ;  for  as  its  trunk  is  in  close  proximity  to  the  hei'nial 
tumour,  the  pressure  which  the  latter  makes  against  it  induces  pain  in  those  regions 
Avhere  the  filaments  of  the  nerves  are  distributed.  In  some  cases  this  fact  may  prove 
a  valuable  aid  in  diagnosis,  as  the  sequel  will  show. 

This  rare  variety  is  desciibed  as  hernia  through  the  obturator  canal,  the  foi-amen 
ovale,  the  thyroid  or  obturator  foramen,  and  sub-pubic  femoral.  In  the  early  part 
of  the  last  century  M.  Garengeot'  called  the  attention  of  surgeons  to  this  kind  of 
hernia,  which,  after  having  escaped  from  the  pelvis  through  the  obturator  canal, 
forms  a  swelling  among  the  adductor  muscles  and  in  the  pubic  region  of  the  thigh. 
The  neck  of  the  sac  lies  behind  the  hoi-izontal  ramus  of  the  pubes,  occupies  the  obturator 
canal,  and  makes  its  way  .sometimes  between  tlie  uppei'most  tibi'es  of  the  external 
obturator  muscle,  at  other  times  above  them.  The  fundus  and  body  of  the  sac  are 
covered  by  the  fascia  of  that  muscle.  By  the  dissections  of  several  cases,  the 
obturator  vessels  and  nerve  are  shown  to  be  difl'erently  placed  as  regards  the  tumour. 
Vinson^  states  that  he  found  the  artery  six  times  to  the  outer  side  of  the  sac,  six 
times  to  the  inner  side,  and  three  times  behind  it.  The  relative  position  of  this 
artery  to  the  sac  probably  bears  some  relation  to  its  origin.     In  Mr.  Stanley's  case,^ 

^   Mem.  lie  V A'Cad.  ray.  de  Chir.  t.  i.  part  iii. 

"  Giinther's  Lehre  v.  d.  hlutiiien  Ooerationen,  Absclmitt  xv.  §  146. 

^   Trans,  of  the  Path.  Society,  vol.  iii.  p.  94. 
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both  artery  and  nerve  were  above  tlie  hernial  sac ;  the  former  to  its  inner  side,  the 
latter  towards  its  outer. 

Both  sexes  are  liable  to  the  formation  of  this  hernia,  but  a  large  majoiity  of  the 
cases  on  record  occurred  in  females.     The  anatomical  reasons  for  this  are  obvious. 

There  are  cases  on  record  in  which  this  hernia  had  existed,  and  in  which  the 
viscus  was  strangulated  without  any  local  signs  of  a  tumovir.  Mr.  Hilton's  case,'  in 
which  the  entire  calibi^e  of  the  ileum  was  in  the  sac ;  and  Mr.  Tebay's,^  in  which 
only  a  part  was  found,  are  marked  illustrations.  In  Mr.  Obre's  case,^  '  the  eye 
detected  a  slight  degree  of  fulness  in  Scarpa's  triangle,'  and  '  a  distinct  hardness 
could  be  felt,  slight  in  its  extent.'  In  the  only  instance  we  have  seen,  the  hernia 
gave  rise  to  a  very  distinct,  well-defined  tumour,  deeply  seated  among  the  adductor 
muscles,  to  the  pubic  side  of  the  femoral  vessels.  In  Mr.  Stanley's  case,"*  a  crural 
epiplocele  existed  on  the  same  side  as  the  obturator  entero-epiplocele.  The  latter 
was,  however,  extremely  small,  and  produced  'no  swelling  on  the  inside  of  the  thigh.' 
The  hernia  '  was  found  with  its  peritoneal  sac  beneath  the  obturator  externus  muscle, 
betM^een  the  muscle  and  the  obturator  fascia.' 

The  foregoing  observations  illustrate  the  difficulties  which  attend  the  detection  of 
protrusions  through  the  obturator  canal. 

We  have  collected  twenty-five  of  the  most  recently  recorded  cases  of  this  variety 
of  hernia,  and  the  remarkable  features  they  present  are  well  worthy  the  attention  of 
the  reader.  They  may  be  divided  into  two  classes :  the  first  embraces  a  lai'ge 
majority,  and  consists  of  those  cases  in  which  the  hernial  tumour  was  not  discovered 
during  life ;  the  second,  those  in  which  it  was  discovered  by  palpable  examination, 
either  immediately  at  the  inner  side  of  the  thigh,  or,  as  in  one  instance,  only  by  an 
examination  per  vaginam. 

In  several  of  the  cases  of  the  first  class,  the  tumour  produced  by  the  protrusion 
was  so  small,  that  the  sac,  with  its  contents,  being  placed  deeply  among  the  adductor 
muscles  and  beneath  the  pectineus  muscle,  could  not  give  rise  to  any  local  external 
swelling.  In  two  cases  the  tumour  was  found  between  the  obturator  ligament  and 
obturator  externus  muscle.  The  contents  of  the  sac  in  six  cases  consisted  of  only  a 
portion  of  the  calibre  of  the  canal  of  the  intestine.  This  had,  however,  become  con- 
verted into  a  diverticulum,  in  some  instances  of  considerable  length.  We  meet  with 
this  condition  of  the  hernia  occasionally  in  other  regions,  but  the  cases  are  not 
common  ;  and  we  may  therefore  conclude  that,  in  proportion  to  the  raiity  of  obturator 
hernia,  this  may  be  considered  to  be  one  of  its  i-emarkable  features.  In  one  case,  the 
Fallopian  tube  and  ovary  formed  the  contents  of  the  sac  ;  in  another,  a  portion  of  the 
urinary  bladder. 

The  hernial  sac,  which  is  never  wanting,  consisted  always  of  a  portion  of  the 
parietal  peritonseum  of  the  pelvis  thrust  through  the  canal,  and  tolerably  firmly 
attached  to  the  parts  with  which  it  was  in  contact.  The  sac  was  therefore  slowly 
formed.  On  this  account  some  of  the  patients  had  experienced,  during  the  develop- 
ment of  the  hernia,  repeated  attacks  of  bowel  derangement,  evidenced  by  symptoms 
of  obstruction,  termed  colic  pains,  uneasiness  at  the  inner  and  upper  part  of  the  thigh, 
and  even  cramp  or  spasmodic  pains  in  the  muscles  of  the  femoral  region,  and  which 
extended  down  the  leg. 

In  a  large  number  of  the  cases,  the  acute  pain  in  the  course  of  the  obturator  nerve, 
described  by  the  patient,  was  a  marked  feature  of  the  case,  and  pressure  over  the 
site  of  the  external  aperture  of  the  obturator  canal  gave  rise  to  paroxysms  of  pain  of 
great  severity.  It  is  due  to  the  tact  of  Mr.  Howship  ^  to  state,  that  he  seems  to 
have  been  the  first  writer  to  dwell  particularly  upon  this  fact,  which  some  years  after- 
wards was  strongly  insisted  upon  by  Romberg.^  The  only  patient  we  have  seen 
with  this  variety  of  hernia  complained  bitterly  of  feeling  a  sudden  pain  at  the  upper 

^  Med.-Chir.  Trans,  vol.  xxxi.  p.  323.  «  jf^^,  Thnes  and  Gaz.  vol.  ii.  p.  270,  1852. 

^  Med.-Chir.  TraTis.  vol.  xxxiv.  p.  233.         ■*   Trans,  of  the  Path.  Society,  vol.  iii.  p.  94. 
^  Howship's   Practical  Remarks  on    the   Discrimination    and    Ajypearances  of  Surgical 
Disease,  1840,  p.  323.     Prep,  in  Mus.  Coll.  Surg.,  No.  1359. 

^  Eomberg,  in  Dieffenbach's  Operative  Chirurgie,  b.  ii.  p.  G2L     8vo.  Leipzig,  1848. 
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and  inner  part  of  the  right  thigh,  which  extended  thence  down  the  inside  of  the  limb 
to  the  knee,  front  of  the  leg,  foot,  and  great  toe. 

The  cases  of  the  second  class  are  those  in  which  the  tumour  was  discovered  during 
life,  either  in  consequence  of  its  bulk,  or  by  a  careful  examination  of  the  region  in 
which  it  was  developed. 

Dr.  Roeser  ^  proposed  that  advantage  should  he  taken  of  the  rectal  passage  of  the  male, 
and  the  vaginal  of  the  female,  to  institute  a  more  searching  examination  of  the  obturator 
region  within  the  pelvis ;  and  by  this  means  Dr.  Lorinser,  in  1857,  discovered  an  obturator 
hernia.^  Dr.  Nuttall,  of  Leicester,  in  the  same  year,  in  a  case  in  which  not  even  fidness  of 
the  adductor  fossa  was  perceptible,  was  induced,  by  tbe  severity  of  the  constitutional  symp- 
toms of  strangulated  bowel,  and  the  pain  caused  by  local  pressure  made  directly  upon  the 
obturator  region,  to  explore  that  part;  and  his  judicious  treatment  was  rewarded  by  the 
discover^''  of  a  very  small  hernial  tumour,  the  contents  of  which  were  returned  into  the 
abdominal  cavity  by  gentle  pressure,  without  incision  of  the  sac.^  Before  this  Mr.  Obre  had 
successfully  operated  upon  a  case  of  strangulated  obturator  hernia  in  1851,  in  which  'the  eye 
detected  a  slight  degree  of  fulness  in  Scarpa's  triangle,  on  the  right  side  ;  '  this  triangle  of  the 
opposite  limb  being  well  marked  with  a  hollow  or  depression  passing  down  its  centre,  but 
which  was  lost  on  the  affected  side.  Also,  on  pressing  firmly  '  a  little  below  the  saphenous 
opening,  a  distinct  hardness  could  be  felt.'  Lastly,  in  the  case  successively  operated  upon  by 
Mr.  B.  B.  Cooper,  in  1853,  the  woman  being  very  thin,  there  was  both  ocular  and  palpable 
evidence  of  an  indisputable  nature.  At  first  sight,  the  swelling  in  Scarpa's  triangle  seemed 
to  be  identical  with  that  which  might  be  produced  by  a  protrusion  through  the  crural  canal ; 
although  it  had  not  the  appearance  of  being  in  close  relation  with  Poupart's  ligament,  for  it 
formed  a  somewhat  globular  fulness,  rather  than  a  circumscribed  tumour.  Then  the  point 
of  the  finger  could  be  placed  in  the  crural  ring,  which,  of  course,  was  conclusive  evidence  that 
the  hernia  had  not  escaped  through  it.  Really,  therefore,  there  were  no  practical  difficulties 
to  prevent  the  formation  of  a  correct  diagnostication  in  this  case.  We  may  here  state  that 
these  observations  are  made  from  notes  of  the  case  taken  personally  at  the  bedside  of  the 
patient. 

Co77ipUcations. — But -we  must  allude  to  a  class  of  cases,  of  which  thei-e  have  been 
several  instances,  in  which  the  existence  of  an  obturator  hernia  was  complicated  with 
the  development  of  other  kinds,  especially  those  in  the  inguino-femoral  regions.  In 
one  case  there  was  a  reducible  crural  hernia  on  either  side  ;  in  three  cases,  a  crural 
hernia  on  the  same  side  as  the  obturator ;  in  one  case,  on  the  opposite  side  ;  and  in 
another  case,  an  inguinal  hei'nia  on  the  same  side  as  the  obturator. 

The  treatment  adopted  in  three  of  these  cases  was  that  which  most  surgeons 
woiild  approve.  The  symptoms  of  strangulated  intestine  being  clearly  marked,  an 
exploration  was  made  of  the  hernial  sacs,  which  were  visible  and  tangible,  in  the  ex- 
pectation of  finding  a  small  knuckle  of  bowel  retained  within  them.  But  nothing  of 
the  kind  being  found,  the  examination  was  not  prosecuted  further  ;  although,  in  two 
of  the  cases,  an  obturator  hernia,  seated  immediately  beneath  the  site  of  the  operation, 
was  proved,  by  after-death  examination,  to  have  been  the  cause  of  death. 

As  a  possible  complication,  we  must  here  allude  to  the  fact  that  in  some  of  the 
cases,  in  the  same  individual,  a  sac  was  found  to  pass  through  both  right  and  left 
obturator  canals. 

In  fourteen  of  the  cases  the  obturator  hernia  was  uot  discovered  until  after  death.  In 
one  case  the  symptoms  indicated  the  existence  of  this  variety  of  hernia,  and  the  patient 
recovered  without  any  interference  on  the  part  of  the  surgeon.  In  ten  of  the  other  cases 
the  protrusion  through  the  obturator  canal  was  discovered  during  life  ;  and  the  treatment 
adopted  and  its  results  we  may  briefly  describe.  In  one  case  the  protrusion  was  reduced 
after  the  application  of  the  taxis  by  Dr.  Roeser,  of  Bartenstein.  This  was  in  a  female  30 
years  of  age,  rather  corpulent,  who  had  been  frequently  troubled  with  intestinal  disturbance. 
By  careful  manipulation  a  small  tumour  was  felt  over  the  external  aperture  of  the  left 
obturator  canal,  upon  which  pressure  caused  great  pain.'*  In  another  case  Dr.  Roeser 
was  not  so  successful  in  the  treatment.  This  was  a  male  50  years  old,  who  had  been 
frequently  troubled  with  pains  in  the  abdomen,  called  colic.  The  case  was  rendered  obscure 
by  enlargement  of  the  inguinal  glands  on  the  same  side  as  the  hernia  ;  nevertheless  Dr. 
Roeser  diagnosticated  the  obturator  rupture  and  partially  reduced  it.  The  man,  however, 
died,  and   after  death  a  part  only  of  the  wall  of  the  intestinal  tube  was  found  in  the  sac." 


Archiv  f.  phys.  Heilkunde,  1851,  p.  142  et  seq. 

Lehre  v.  hlufAcfen  Opei-ationen,  Abschnitt  xv.  §  147. 

British  Medical  Journal,  p.  566,  1857. 

Archiv  f.  phys.  Heilkunde,  1846,  §  408.  ^  iyj_  135]^  §  ^^^ 
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In  one  case  the  obturator  hernia  was  discovered  during  life  after  the  performance  of  gas- 
trotomy.^  Dr.  Arntz  saw  a  woman  G2  years  old  when  she  had  been  suH'eiing  three  weeks. 
He  discovered  and  diagnosticated  an  obturator  hernia,  the  integuments  over  which  were 
inflamed  and  becoming  gangrenous.  He  made  an  incision  ;  the  contents  of  the  tumour 
escaped;  and  the  patient  died  next  day.'*  The  accuracy  of  the  diagnosis  was  verified  after 
death. 

Dr.  Heiberg  operated  upon  a  woman,  50  years  old,  after  distinctly  feeling  an  elastic 
swelling  in  the  left  adductor  region.  Upon  this  tumour  he  cut  down,  opened  the  hernial 
sac,  stretched  the  obturator  canal  with  his  finger,  and  returned  the  bowel.  The  patient, 
however,  died.^  Mr.  Heath,  of  Newcastle,  operated  upon  a  woman  75  years  old. 
The  tumour,  although  small,  was  perceptible  ;  the  pain  on  pressure  and  down  the  limb  very 
characteristic.  The  aged  patient  survived  the  operation  thirty-six  hours,  and  the  com- 
mencement of  the  attack  about  four  days.*  Dr.  Nuttall,  of  Leicester,  being  called  to  a 
woman,  aged  75  years,  suflfering  with  well-marked  indications  of  strangulated  in- 
testine, but  without  any  tumour  in  the  usual  site  of  hernial  protrusions,  was  led,  in  conse- 
quence of  pain  being  produced  in  that  part  when  he  pressed  in  one  particular  spot,  to  diag- 
nosticate an  obturator  hernia,  although  there  was  not  even  '  fulness '  perceptible,  over  the 
site  of  the  obturator  region.  He  cut  over  this  painful  spot,  found  a  small  tumour,  exposed 
the  hernial  sac,  and  reduced  its  contents  by  gentle  pressure.  This  old  woman  survived 
thirteen  days.  After  death  the  bowel  which  had  been  strangulated  was  found  in  process  of 
repair.     An  obturator  hernial  sac  was  seen  on  both  sides.^ 

We  have  now  to  describe  the  cases  which  have  been  cured  by  operation.  The  late  Mr. 
Obr(5,  of  London,  was  the  first  surgeon  to  cure  a  case  of  strangulated  obturator  hernia. 
This  was  in  1851.  In  a  woman,  aged  55  years,  tall  and  stout,  he  diagnosticated  this 
hernia.  He  cut  down  upon  the  swelling,  incised  the  sac  and  its  orifice  slightly,  and  returned 
a  small  piece  of  blue  congested  bowel."^ 

In  1853  I  assisted  Mr.  Bransby  Cooper  in  an  operation  he  performed  at  Guy's  Hospital 
on  a  woman,  40  years  old.  She  was  exceedingly  emaciated,  had  given  birth  to  twelve 
children,  and  was  affected  with  bronchitis.  She  was  not  aware  of  being  ruptured.  For 
sixty-two  hours  before  coming  to  the  hospital  she  had  been  suffering  with  strangulated 
intestine.  Her  illness  began  with  a  sudden  pain  at  the  upper  and  inner  part  of  the  right 
thigh,  and  extended  frOm  that  spot  along  the  inside  of  the  thigh,  knee,  front  of  leg,  and  to 
the  great  toe.  Upon  examination  of  the  region  below  Gimbernat's  ligament,  a  deeply-seated 
swelling  was  felt.  Mr.  Cooper  made  an  incision  over  the  tumour,  divided  the  pectineus 
muscle,  and  reached  the  hernial  sac.  Gentle  pressure  was  made  upon  it,  and  the  contents 
passed  readily  into  the  abdomen.  She  slowly  recovered,  and  the  wound  entirely  healed  ; 
but  before  she  left  the  hospital  she  was  seized  with  acute  bronchitis,  which  caused  her 
death. 

Dr.  Lorinser,  in  1857,  discovered  an  obturator  hernia  by  an  examination  per  vaginam. 
The  age  of  the  patient  is  not  stated.  On  the  eleventh  day  after  the  commencement  of  the 
attack,  he  cut  down  upon  the  tumour,  opened  the  sac,  and  found  the  contents  in  a  stale  of 
gangrene.  A  faecal  fistula  was  established,  which  subsequently  closed,  and  the  woman 
survived  the  operation  eleven  months.'' 

We  have  now  given  a  brief  but  instructive  summary  of  the  cases  on  record  from  which 
useful  practical  lessons  may  be  derived.  There  are  more  instances  published,  which  have  been 
discovered  after  death,  and  therefore  simply  attest  the  fact  of  the  existence  of  the  disease. 

Mr.  Kingdon  believes  he  has  met  with  five  cases  of  obturator  hernia  in  living  persons. 
Two  of  them  were  in  men  ;  in  both  the  femoral  artery  was  in  front  of  the  swelling,  and 
pushed  forwards  at  each  forced  expiration.  The  men  were  past  forty  years  of  age,  thin  and 
gaunt.  He  does  not  recollect  wliether  the  femoral  arter}^  was  pushed  forward  in  the  female, 
whose  case  he  otherwise  well  remembers,  but  he  distinctly  recollects  that  he  was  able  to  feel 
the  bony  rim  at  the  upper  edge  of  the  aperture,  through  which  he  had  returned  the  hernia. 
The  woman  was  emaciated  to  the  last  degree  of  voluntary  locomotion. 

We  propose  next  to  select  the  most  prominent  facts  from  the  whole  number  of 
cases,  with  an  especial  view  to  the  diagnoatication  of  those  cases  in  which  there  may 
not  be  any  palpable  or  ocular  evidence  of  a  rupture. 

Diayiiostication  of  an  obturator  hernia — from  its  position.  After  passing  along 
the  obturator  canal,  it  emerges  upon  the  thigh  below  tbe  horizontal  ramus  of  the 
pubes,  to  the  inner  side  of  the  capsule  of  the  hip-joint ;  behind,  and  a  little  to  the 
inner  side  of  the  femoral  artery  and  vein  ;  and  to  the  outer  side  of  the  tendon  of  the 
adductor  longus.  The  tumour  formed  by-the  protrusion  is  cov^ered  by  the  pectineus 
muscle.     From   crural  hernia,  therefore,  it  may  be  distinguished  by  observing  the 

1  Mr.  Hilton,  Med.-Chir.  Trans.  1848,  vol.  xxxi.  p.  32:^. 

^  Giinther's  Lehre  v.  d.  blutiyea  Operationen,  Abschnitt  xv.  §  148.  ^  Ibid. 

'^  Lancet,  1857,  vol.  ii.  p.  109.  ^  Brit.  Med.  Journal,  1857,  p.  566. 

s  Med.-Chir.  Trans.  1851,  vol.  xxxiv.  p.  233. 

'  Giinther's  Lehre  v.  d.  blutigen  Operationen,  Abschnitt  xv.  §  147. 
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relative  positions  of  the  horizontal  ramus  of  the  pubes  and  of  the  femoral  artery. 
Those  structures  occupy,  in  fact,  a  position  between  these  two  kinds  of  hernia.  In 
obturator  hernia  they  are  in  front  of  the  tumour ;  in  crural  hernia  they  are  behind  it. 
In  the  former,  then,  they  are  easily  felt ;  in  the  latter  they  cannot  be  without  diffi- 
culty— not,  perhaps,  \intil  the  hernia  be  reduced.  In  those  cases  in  which  either  a 
fulness,  slight  hardness,  tumefaction,  or  swelling  exists,  coupled  with  well-marked 
indications  of  obstruction  or  strangulation  in  some  part  of  the  alimentary  tube,  the 
difficulty  of  diagnosis  is  not  so  very  great ;  but  how  much  embarrassment  arises  when 
those  symptoms  which  betoken  strangulated  bowel  exist,  and  a  tumour  is  nowhere  to 
be  felt,  let  the  numerous  cases  on  record  attest,  in  which  the  rupture  has  only  been 
found  after  death. 

Assuming,  for  the  sake  of  illustration,  that  we  have  before  us  a  patient  suffering 
with  w^ell-marked  constitutional  indications  of  strangulated  bowel,  and  that,  after  the 
most  careful  examination  of  all  those  apertures  through  which  ruptures  more  com- 
monly escape,  we  have  failed  to  detect  any  palpable  tumour  to  assist  in  explaining 
them,  how  are  we  to  discover  an  obturator  protrusion,  or  obtain  sufficient  evidence  of 
the  probable  existence  of  one  to  justify  an  exploration  of  the  obturator  region  by  means 
of  the  scalpel  1  We  reply,  By  pain  during  the  development  of  the  hernia ;  by  pain  at 
the  commencement  of  the  present  attack  ;  by  pain  of  a  peculiar  character  during  the 
progress  of  the  illness  ;  by  pain  referred  to  the  course  of  the  cutaneous  filaments  of 
the  obturator  nerve  and  the  plexus  formed  with  it,  and  the  internal  cutaneous  and  its 
distiibutions  ;  by  pain  excited  by  certain  definite  movements  of  the  hip-joint ;  by  pain 
induced  by  local  pressure  carefully  applied ;  and  by  pain  when  an  examination  of  the 
pelvic  orifice  of  the  obturator  canal  is  made  per  vaginam. 

We  shall  now  describe  these  important  indications  with  a  little  more  precision. 
During  the  formation  of  the  hernia,  some  of  the  patients  had  suffered  at  irregular 
intervals  with  constipation,  nausea,  and  pain  resembling  colic  in  the  pelvic  region; 
and  one  woman  related  how  upon  repeated  occasions  she  had  suffered  thus,  and  felt 
relieved  directly  after  experiencing  a  sensation  as  if  something  slipped  back  into  the 
abdomen  at  the  lower  part.  In  Mr.  Hilton's  case,  some  months  before  the  fatal 
attack  from  hernia  on  the  left  side,  the  j^atient  had  suffered  with  symptoms  of  bowel- 
obstruction  and  pain  referred  to  the  right  side.  After  death  a  right  obturator  hernial 
sac  was  found,  '  more  distinct  than  on  the  left  side,  large  enough  to  admit  freely  the 
forefinger.' 

One  patient  narrated,  in  a  very  striking  manner,  how  she  had  been  suddenly 
seized  with  a  violent  pain  at  the  inner  and  upper  part  of  the  thigh.  Soon  after- 
wards, nausea,  followed  by  vomiting  and  all  the  other  indications  of  strangulated 
bowel,  existed. 

In  several  of  the  cases  there  appears  to  have  been  something  veiy  characteristic 
in  the  nature  of  the  pain.  Admitting  the  difficulty  of  meeting  with  any  two  or  more 
persons  who  would  describe  pain  so  closely  resembling  each  other's  sensations  as  to 
prove  an  infallible  guide,  yet  that  desci-ibed  during  the  progress  of  the  illness  seems 
to  afford  some  clue  in  these  cases.  It  is  described  as  spasmodic  contraction  of  the 
abdominal  muscles,  and  not  as  pain  within  the  abdomen.  For  the  explanation  of  this 
phenomenon,  we  may  refer  to  the  association  existing  between  the  cutaneous  filaments 
of  the  obturator  nerve,  which  are  irritated  by  the  pressure  of  the  tumour  in  the  obtu- 
rator canal,  and  the  muscular  filaments  distributed  in  the  abdominal  muscles ;  for 
all  are  branches  of  the  lumbar  plexus. 

The  pain  described  by  several  patients,  in  both  instances,  when  a  hernial  tumour 
was  palpable,  as  well  as  when  it  was  entirely  concealed,  could  not  have  failed  to 
attract  the  notice  of  the  surgeon  to  the  distribution  to  the  cutaneous  filaments  of  the 
obturator  nerve,  and  the  more  internal  of  the  internal  cutaneous.  In  this  fact  we 
have  a  most  valuable  aid  to  the  diagnosis  of  some  abnormal  pressure  upon  its  trunk, 
as  it  traverses  the  obturator  canal.  Certain  definite  movements  of  the  hip-joint  may 
subserve  very  usefully  in  diagnostication,  as,  for  example,  when  there  may  be  some 
doubt  on  which  side  the  protrusion  exists,  or  when  it  chances  to  be  so  small  as  to  be 
under  the  influence  of  the  obturator  muscles,  when  only  in  a  violently  contracted 
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state.  We  may  therefore  employ  the  actions  of  these  rotators  of  the  femur  outwards, 
to  compress  the  tumour,  and  thus  excite  pain ;  and  by  comparing  the  influence  of 
these  muscles  on  both  sides  of  the  pelvis,  valuable  aid  might  be  obtained.  It  has 
been  demonstrated  after  death,  that  in  some  cases  the  protrusion  passes  between 
the  fibres  of  the  external  obturator ;  and  therefore  we  may  suppose  that  they  could 
readily  compress  the  neck  of  the  tumour.  Want  of  space  prevents  further  detail ;  we 
must  therefore  leave  the  adoption  of  this  test,  and  the  method  of  employing  it,  to  the 
intelligence  of  the  surgeon. 

In  several  cases,  the  effect  of  local  pressure  over  the  external  outlet  of  the  obturator 
canal  has  been  to  cause  acute  pain,  and  even  the  detection  of  slight  fulness  or  hard- 
ness when  no  other  sign  existed  at  the  site  of  the  protrusion.  But  even  this  ex- 
amination should  be  made  with  great  discrimination.  A  careful  distinction  must  be 
made  between  pain  caused  by  pressure  on  the  obturator  nerve  and  on  a  hernial  pro- 
trusion ;  the  muscles,  especially  the  pectineus,  must  be  relaxed ;  and  a  comparison  of 
the  results  of  the  same  amount  of  pressure  on  the  two  sides  of  the  body  in  the  same 
locality  should  be  instituted  with  proper  precautions.  The  femur  should  be  sup- 
ported by  an  assistant  in  a  position  of  slight  flexion,  with  rotation  outwards,  and 
between  abduction  and  adduction. 

The  pelvic  aperture  of  the  obturator  canal  may  be  reached  from  the  vagina  in 
the  female,  and  from  the  rectum  in  the  male.  In  cases  of  difficulty  and  doubt, 
therefoi'e,  some  assistance  may  be  gained  by  taking  advantage  of  the  opportunities 
these  passages  afford  for  the  necessary  examination. 

Accuracy  in  diagnosis  being  of  paramount  importance,  we  cannot  conclude  this 
part  of  the  subject  without  alluding  to  the  great  advantage  to  be  derived  from  care- 
fully comparing  the  outline  of  Scarpa's  triangle  on  both  sides  of  the  body ;  and  of 
impressing  upon  those  who  may  happen  to  have  a  case  of  suspected  obturator  hernia 
under  examination,  the  practical  value  of  seriously  reflecting  upon  all  the  features 
of  the  case  referable  to  nervous  derangements,  as  aids  to  diagnosis  in  these  moat 
perplexing  and  difficult  cases. 

Treatment. — Should  a  hernia  be  detected,  the  application  of  pressure  to  the 
tumour  may  succeed  in  reducing  it.  The  pressure  should  be  directed  in  such  a 
manner  as  to  free  the  hernia  from  the  ramus  of  the  pubes,  and  pass  it  under- 
neath it. 

Failing  to  do  this,  or  even  with  a  well-grounded  suspicion  of  hernia,  the  sui-geon 
should  explore  the  region  below  Poupai't's  ligament.  The  incision  through  the 
integuments  should  be  either  parallel  with  the  trunk  of  the  femoral  artery,  or  with 
the  fibres  of  the  adductor  longus  muscle.  It  must  be  sufficiently  fixr  inside  the  artery 
to  avoid  the  femoral  vein.  It  may  commence  a  little  above  Poupart's  ligament,  at  a 
point  midway  between  the  spine  of  the  pubes  and  the  spot  where  the  femoi-al  artery 
passes  over  the  ramus  of  that  bone.  The  fascia  covering  the  pectineus  muscle  being 
exposed,  perhaps  the  hernial  tumour  may  be  felt ;  and  if  not,  pain  on  local  pressure 
may  incite  to  a  deeper  prosecution  of  the  search.  This  fascia  and  the  pectineus 
muscle  being  divided  in  the  line  of  the  original  incision,  or  its  fibres  being  separated 
with  the  handle  of  the  scalpel,  some  fat  and  the  fascia  of  the  obturator  muscle  are 
reached.  As  yet,  however,  the  tumour  has  not  been  felt ;  nevertheless  it  may 
still  be  there,  under  cover  of  the  fibres  of  the  obturator  muscle.  These  must  be 
separated  ;  for  it  is  not  until  the  finger  can  be  placed  upon  the  outlet  of  the  obturator 
canal  that  the  search  for  the  hernia  should  be  abandoned  as  hopeless.  Care  must  be 
taken  to  avoid  cutting  the  filaments  of  the  obturator  nerve. 

How  far  the  surgeon  would  be  justifled  in  making  an  examination  of  the 
opposite  side,  after  having  failed  to  find  the  hernia  on  the  one  first  explored,  is  a 
proposition  we  must  leave  to  the  judgment  of  those  who  may  happen  to  be  placed  in 
such  an  unpleasant  dilemma. 

We  conclude  with  this  observation  of  Camper  :  *  Forsan  frequentiores  sunt,  quam 
quidem  creditur ;  in  ilio  igitur  ad  omnis  generis  herniarum  possibilitatem  necessario 
attend endum  est.' 
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Perineal  hernia. — The  sac  of  this  hernia  is  formed  of  the  peritonseum,  which  in 
the  male  lies  between  the  prostate  gland  and  rectum,  and  in  the  female  between  the 
vagina  and  rectum.  In  both  sexes,  when  the  hernia  fills  the  sac,  there  is  a  tumour 
in  the  perinseum.  This  kind  of  hernia  is  most  common  in  women,  and  usually 
consists  of  a  portion  of  the  alimentary  canal,  of  the  omentum,  or  of  the  urinary 
bladder. 

The  sac  of  a  perineal  hernia  escapes  between  the  anterior  fibres  of  the  levatores 
ani   and  is  covered  by  the  internal  abdominal  fascia  of  that  region  of  the  pelvis. 

The  protrusion  of  the  hernia  may  be  prevented  by  using  a  T-shaped  bandage. 

Pudendal  hernia. — Pudendal  hernia  forms  a  small  elastic  tumour  in  the  labium 
pudendi.  It  lies  in  the  posterior  and  inferior  half  of  that  oi-gan,  and  forms  a  some- 
what elongated  projection  at  the  side  of  the  vagina.  The  neck  of  the  sac  is  placed 
between  the  ascending  ramus  of  the  ischium  on  the  outside,  and  the  vagina  on  the 
inside. 

This  hernia  may  be  developed  at  the  age  of  22  years  (Sir  A.  Cooper)  ;  and  in  this 
case  it  had  existed  some  months. 

The  tumours  in  the  labium,  which  may  be  confused  with  this  hernia,  are  those 
formed  by  inguinal  protrusions  and  collections  of  fluid.  Of  the  last  are  cystic 
formations  and  hydrocele  of  the  round  ligament.  These,  however,  are  never 
reducible  ;  they  are  not  diminished  by  pressure,  and  they  slowly  increase  in  size 
from  their  first  appearance. 

From  inguinal  hernia  it  is  distinguished  by  its  position,  shape,  and  relations.  It 
has  not  passed  through  the  external  inguinal  ring,  but  lies  parallel  with  the  axis 
of  the  vagina.  It  does  not  form  a  pyriform  tumour  in  the  labium,  but  a  somewhat 
rounded  mass.  It  lies  by  the  side  of  the  ramus  of  the  ischium,  and  not  over  the 
body  of  the  pubes. 

From  crural  hernia  it  is  distinguished  by  the  neck  of  the  tumour  being  placed 
entirely  to  the  inside  of  the  ramus  of  the  ischium,  and  the  muscles  attached  thereto. 

A  suitable  bandage  is  required  to  support  the  protrusion. 

Vaginal  hernia. — This  hernia  is  usually  developed  in  women  who  have  borne 
several  children.  It  is  only  covered  by  the  peritonseum,  and  that  portion  of  the 
walls  of  the  vagina  which  pi-otrudes.  The  orifice  of  the  sac  is  usually  large,  and 
readily  yields  to  pressure.  Consequently  it  is  easily  reduced,  and,  with  the  excep- 
tion of  the  discomfort  and  annoyance  it  causes,  it  is  not  attended  with  urgent 
symptoms.  The  rectum  and  urethra  may,  however,  become  so  much  compressed, 
that  inconvenience  and  sometimes  suffering  may  arise  from  this  cause. 

The  protrusion  requires  to  be  replaced  in  the  pelvis,  and  the  necessary  suppoi-t  to 
maintain  it  there  is  afforded  by  making  use  of  a  suitable  bandage. 

When  the  urinary  bladder  forms  the  rupture,  which  occasionally  happens,  great 
distress  arises  from  a  constant  desire  to  micturate.  The  urine  becomes  ammoniacal, 
and  the  bladder  so  irritable,  that  a  few  drops  of  urine,  constantly  escaping,  cause  in- 
tolerable inconvenience.  Treatment  is  therefore  urgently  required  to  improve  the 
condition  of  this  secretion,  and  to  empty  the  bladder,  whilst  the  rupture  must  be  at 
the  same  time  supported. 

Ischiatic  hernia. — This  kind  of  hernia  escapes  through  the  ischiatic  notch,  and 
forms  a  tumour  beneath  the  glutaeus  maximus  muscle.  The  neck  of  the  sac  is  either 
above  or  below  the  pyriformis  muscle,  but  generally  below  it.  The  fundus,  at  first 
covered  by  the  glutseus  muscle,  as  it  extends  further  out  of  the  pelvis,  escapes  below 
the  edge  of  that  muscle,  and  lies  under  the  integuments. 

AVhen  the  hernia  is  in  the  sac,  it  forms  a  tumour  of  variable  size,  soft,  tense, 
yielding,  reducible  on  pressure,  and  causing  more  or  less  pain. 

Should  the  hernia  become  strangulated,  and  the  operator  be  required  to  enlarge 
the  mouth  of  the  sac,  Sir  A.  Cooper  advises  that  the  incision  be  carried  directly 
forwards. 

John  Birkett. 
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DISEASES    OF    THE    EECTUM. 

IN  the  following  essay  on  Diseases  of  the  Kectum  I  have  treated  the  subjects  in  the 
order  of  their  frequency  and  importance  :  Hsemorrhoids ;  Prolapsus  ;  Fistula ; 
Ulcer  ;  Stricture  ;  Cancer ;  Polypus  ;  Pruritus  ;  and  Neuralgia.  Nothing  has  been 
said  in  reference  to  malformations  of  the  anus  and  I'ectum,  as  this  subject  is  considered 
in  the  essay  on  the  Surgery  of  Childhood. 

HEMORRHOIDS. 

It  has  been  the  custom  of  surgical  writers,  when  describing  haemorrhoids,  to  divide 
them  into  two  distinct  kinds,  namely,  external  and  internal.  This  is  a  classification 
from  which  it  is  perhaps  not  well  to  deviate;  for,  although  many  instances  are  seen 
where  it  is  impossible  to  say  whether  the  disease  be  internal  or  external — and,  patho- 
lof^ically  speaking,  hpemorrhoidal  tumours,  wherever  situated,  are  essentially  constituted 
of  the  same  morbid  elements,  viz.  an  enlargement  of  the  vessels  of  the  rectum,  and  an 
infiltration  of  their  connecting  tissues — still  circumstances  which  exist,  or  which 
occur,  in  connection  with  this  disorder  so  modify  the  pathological  features,  that  in 
numerous  instances  there  is  a  wide  and  well-marked  distinction  between  those  hsemor- 
rhoidal  tumours  seated  outside,  and  those  involving  the  gut  within  the  sphincter. 

I  shall  therefore  adhere  to  the  classification,  and  first  speak  of 

External  hcBmoTrhoids,  which  are  situated  at  the  verge  of  the  anus  outside  the 
sphincter,  and  consist  of  one  or  more  tumours,  composed  at  their  first  formation  of 
dilated  vessels.  As  the  disease  increases,  from  various  irritating  causes,  the  sensitive 
skin  around  the  anus  becomes  thickened,  the  cellular  tissue  is  indurated  and  infiltrated, 
and  the  veins  are  expanded.  By  degrees  the  swelling  becomes  larger  and  harder, 
and  does  not  give  much  annoyance  when  the  parts  are  in  a  quiescent  state;  if,  however, 
they  become  attacked  with  inflammation,  the  tumour  increases  much  in  size,  the 
blood  in  the  vein  becomes  coagulated,  and  not  unfrequently  the  vessel  gives 
way,  allowing  the  coagulated  blood  to  escape  into  the  surrounding  cellular  tissue, 
where  it  will  form  a  distinct  sheath  for  itself.  In  the  course  of  time  the  inflammatory 
action  subsides,  the  blood  becomes  absorbed,  and  the  tumour  diminishes  in  size,  or 
wholly  disappears.  If,  however,  the  same  irritating  causes  recur,  and  no  effectual 
treatment  be  adopted,  the  tumour  again  increases,  the  skin  becomes  thickened,  and 
the  cellular  tissue  more  extensively  infiltrated ;  and  in  this  way  distinct  and  permanent 
tumours  are  formed  around  the  anus,  which  sometimes  reach  a  large  size,  consisting 
mainly  of  thickened  integument  and  cellular  tissue  enclosing  veins  which  are  at  times 
capable  of  distension  and  repletion.  In  their  quiet  state  these  tumours  are  distinctly 
external ;  but  when  increased  in  size  they  may  encroach  upon  the  cavity  of  the  rectum 
and  be  covered  with  mucous  membrane  and  thus  be  partly  internal.  Coexistent 
with  this  state  there  is  not  unfrequently  a  very  cedematous  condition  of  the  cellular 
tissue  and  mucous  membrane  at  the  verge  of  the  anus. 

With  regard  to  the  actual  structure  of  these  hsemorrhoidal  tumours,  it  will  be 
found  on  examination  that  they  are  composed  of  thickened  integument,  infiltrated 
cellular  tissue,  and  in  most  cases  of  one  or  more  dilated  veins  ;  if  the  part  is  at 
perfect  rest  and  has  not  been  lately  inflamed,  there  may  be  distinguished  nothing 
beyond  infiltrated  tissue  and  thickened  skin  ;  but  on  cutting  into  an  external  pile 
which  has  been  somewhat  irritated,  or  is  increasing  in  size,  there  will  be  found 
either  a  vein  considerably  dilated  and  containing  semi-coagulated  blood,  or  the  blood 
will  have  escaped  from  the  vessel,  and  have  become  either  extravasated  into  the 
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suiTOunding  cellular  tissue,  or  have  formed  for  itself  distinct  cellular  sheaths.  This 
coagulation  of  the  blood  is  the  reason  why  an  incision  into  an  external  hemorrhoidal 
tumour,  after  having  become  inflamed  and  swollen,  is  scarcely  ever  attended  with 
bleeding,  and  it  is  one  of  the  main  pathological  features  in  this  form  of  tumour,  and 
far  different  from  what  obtains  in  instances  of  the  internal  affection. 

These  external  haemorrhoids  vary  much  in  size,  the  swellings  being  sometimes 
not  larger  than  peas,  while  at  other  times  they  are  the  size  of  a  walnut.  Their 
presence  is  accompanied  with  unpleasant  symptoms  :  as  irritation ;  pain  when  at  the 
closet ;  and  a  sense  of  bearing  down,  even  when  they  are  in  a  quiescent  state  ;  but 
the  main  source  of  suffering  is  their  disposition  to  become  suddenly  enlarged  and  in- 
flamed ;  which  occurrence  will  arise  from  allowing  the  bowels  to  become  constipated, 
from  the  straining  attendant  upon  a  stricture  of  the  urethra,  from  excess  in  food  and 
drink,  or  from  exposure  to  damp  and  cold.  Under  these  circumstances,  the  tumour, 
which  has  been  hitherto  small  and  flaccid,  becomes  miich  swollen,  distended,  and  livid 
in  colour.  From  the  peculiarly  sensitive  character  of  the  skin  at  the  anus,  this  disten- 
sion is  accompanied  with  the  most  exquisite  pain  ;  and  it  is  remarkable  to  witness  the 
complete  prostration  with  which  the  most  powerful  man  is  overcome  when  suffer- 
ing from  acute  inflammation  of  external  piles,  and  especially  when  the  symptoms 
have  been  allowed  to  go  on  for  some  days  without  the  proper  means  of  relief  being 
afforded,  either  from  obstinacy  on  the  part  of  the  patient,  or  from  insufiicient  patho- 
logical knowledge  on  the  part  of  the  medical  attendant. 

With  i-egard  to  the  causes  which  produce  this  form  of  ha3morrhoids,  there  is 
every  reason  to  believe  that  the  same  circumstances  which  tend  to  the  production  of 
external,  induce  the  internal  afiection  as  well ;  and  therefore  this  description  will 
apply  to  both.  It  appears  that  there  is  in  some  persons  an  hereditary  disposition  to 
hsemorrhoidal  affections ;  and  we  shall  every  now  and  then  see  father  and  son,  or 
mother  and  daughter,  suffering  one  after  the  other  in  the  same  way.  Possibly,  how- 
ever, this  may  be  owing  to  similarity  in  habits,  certain  of  which  undoubtedly  much 
more  than  others  induce  these  affections.  Thus,  those  who  have  to  sit  continually  at 
the  desk,  and  take  little  walking  exercise,  are  very  liable  to  them  ;  those,  too,  who  have 
to  stand  long  in  certain  positions,  as  dentists  and  hairdressers,  are  remarkably  prone 
to  haemorrhoids.  The  great  source  of  hsemorrhoidal  affections,  however,  is  anything 
which  prevents  the  healthy  return  of  the  blood  from  the  vessels  of  the  rectum.  And 
thus  it  is  that  congestion  of  the  liver,  or  other  obstructive  disease  of  the  same  viscus, 
is  frequently  associated  with  these  affections.  A  constipated  state  of  the  bowels, 
both  from  the  mechanical  effect  pr-oduced  upon  the  vessels,  and  from  the  straining 
efforts  necessary,  is  found  to  be  the  cause  in  a  vast  number  of  cases ;  the  pressure 
also  of  the  pregnant  womb,  and  of  ovarian  tumours,  produces  haemorrhoids.  In 
other  cases,  the  irritation  caused  by  the  frequent  taking  of  aperient  medicines  is 
reasonably  considered  to  be  productive  of  the  first  symptoms  of  the  disease.  Violent 
horse-exercise,  indulgence  in  the  use  of  highly-seasoned  dishes,  and  other  indigestible 
food  and  strong  wines,  together  with  immoderate  sexual  intercourse,  which 
determines  the  blood  more  freely  to  the  pelvic  region,  are  each  fertile  sources  of 
hsemorrhoidal  affections.  And  it  is  highly  necessary,  before  any  treatment  is  com- 
menced, to  inquire  carefully  into  the  peculiar  habits  of  the  patient. 

The  treatment  which  should  be  adopted  for  the  removal  of  this  affection  must  be 
conducted  upon  the  ordinary  principles  of  surgery.  In  the  more  simple  cases,  little 
beyond  a  strict  attention  to  ablution,  to  the  regular  action  of  the  bowels,  and  to  the 
avoidance  of  those  causes  which  are  known  to  produ.ce  the  affection,  will  be  necessary . 
If  there  be  much  irritation  about  the  anus,  an  occasional  dose  of  calomel  should  be 
taken  either  before  or  in  conjunction  with  aperients.  At  the  same  time  that  great 
care  is  taken  to  provide  a  healthy  action  of  the  bowels,  local  remedies  should  be 
made  use  of.  The  ordinary  lead-lotion,  or  one  made  of  one  or  two  grains  of  sulphate 
of  zinc  to  an  ounce  of  water,  should  be  applied  to  the  parts  morning  or  night ;  or  if 
a  more  powerful  astringent  application  is  required,  the  patient  should  use  the 
compound  gall  ointment,  which  is  an  admirable  agent.  By  these  means,  and  by 
Vol.  II. '  3  H 
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careful  attention  to  diet,  most  of  the  ordinary  cases  of  external  [)iles  presented   to 
our  notice  may  be  cured,  or  so  relieved  that  they  will  hardly  excite  attention. 

If,  however,  one  or  more  of  these  tumours  become  enlarged  and  inflamed,  a 
much  more  energetic  treatment  is  required ;  for  there  is  in  such  cases  very  great 
suffering  both  local  and  general.  If  there  is  much  swelling,  and  the  parts  are 
exquisitely  sensitive,  the  patient  must  be  confined  to  bed,  leeches  should  be  applied 
to  the  part,  and  the  bleeding  be  encouraged  by  warm  fomentations  ;  and  subse- 
quently poultices  made  either  of  warm  bran  or  of  bread,  into  which  half  a  drachm  of 
laudanum  is  dropped,  should  be  applied,  and  changed  from  time  to  time.  Opium 
should  be  given  internally ;  as  soon  as  relief  from  pain  has  been  procured,  the  bowels 
should  be  thoroughly  cleared  by  a  saline  purgative.  The  subsequent  employment 
of  a  lotion  composed  of  liquor  plumbi  diacet.  dil.,  liquor  ammonise  acetatis,  and 
spirits  of  wine — one  ounce  of  each  of  the  latter  to  six  ounces  of  the  former — will 
cause  a  shrinking  and  collapse  of  the  swelling. 

Not  unfrequently,  however,  the  surgeon  is  called  to  a  case  where  most  or  all  of 
these  measures  have  been  tried,  and  yet  the  patient  is  suffering  acutely;  and  on 
examination  it  will  be  found  that  on  one  side  of  the  anus  there  is  a  tumour  of  a  cir- 
cumscribed form,  of  a  blue  colour,  and  in  a  state  of  great  distension.  In  such  an 
instance,  the  suffering  is  produced  by  the  accumulation  and  coagulation  of  the 
blood ;  and  the  proper  treatment  is  to  puncture  the  swelling  freely  with  a  lancet : 
there  is  an  escape  of  coagulated  or  semi-fluid  blood,  with  almost  immediate  relief  to 
the  painful  symptoms.  The  subsequent  application  of  cold  water,  or  the  lotion 
above  mentioned,  to  the  parts  freely,  will  cause  an  almost  entire  removal  of  the 
disease.  If,  however,  there  is  much  loose  and  thickened  skin  over  the  site  of  the 
swelling,  it  should  be  removed  with  sharp  scissors,  after  the  part  has  been  punc- 
tured. 

After  repeated  attacks  of  this  nature,  the  anus  becomes  surrounded  with  distinct 
tumours,  more  or  less  pendulous,  and  liable  to  become  swollen,  and  inflamed;  for 
this  state  of  things  a  removal  of  the  growths  by  the  scissors  is  required. 

Simple  as  this  operation  is,  it  may  in  unsurgical  hands  be  so  mismanaged  as  to 
bring  about  serious  results.  If  too  much  of  the  lax  skin  around  the  anus  be  taken 
away  at  the  same  time  that  the  tumours  are  excised,  the  parts  in  healing  will  cica- 
trise, so  that  severe  contraction  of  the  anus  follows,  and  the  patient  is  placed  in  a 
most  miserable  plight. 

The  same  effect  is  likely  to  be  produced  if  the  mucous  membrane  at  the  verge  of 
the  anus  is  interfered  with  to  any  gi-eat  extent  :  therefore,  unless  there  is  an  absolute 
necessity  for  the  step,  this  membrane  should  not  be  cut,  and  only  the  external 
haemorrhoids,  with  portions  of  the  redundant  integument,  should  be  excised. 

Internal  hcsmorrhoids  are  more  frequent,  or  at  all  events  are  more  often  presented 
to  the  notice  of  the  surgeon,  because  they  are  productive  of  much  more  distress,  and 
more  serious  consequences  are  liable  to  result  from  them  than  from  the  affection 
situated  externally  :  and  here  it  will  be  as  well  to  mention  the  symptoms  which  are 
produced  by  them,  and  which  are  local  and  general. 

The  first  local  symptom  which  attracts  the  notice  of  a  patient  suflTering  from 
internal  piles  is,  in  many  cases,  a  more  or  less  profuse  attack  of  hsemorrhage,  which 
may  not  recur  for  some  weeks  or  months,  but  which  may  persist  :  more  or  less  weight 
and  uneasiness  are  felt  at  the  seat ;  and  in  course  of  time  there  will  be  pain  when 
the  bowels  are  being  evacuated  and  considerable  protrusion  of  the  parts  will  take 
place.  If  the  patient  neglects  advice,  the  tumours  come  down  below  the  sphincter 
whenever  he  takes  walking  exercise,  the  constriction  caused  by  the  muscle  produces 
congestion  in  the  piles  and  extreme  pain,  only  relieved  by  their  reduction  or  by  a 
spontaneous  flow  of  blood,  which,  however,  occurs  at  most  inopportune  periods.  In 
addition  to  these  symptoms,  there  is  pain  and  uneasiness  felt  in  the  loins  and  down 
the  thighs,  more  especially  in  females,  who  very  often  sufler  most  acutely,  and  not 
unfrequently  have  their  suflerings  referred  to  that  prolific  storehouse  of  morbid 
phenomena,  the  womb.     There  is,  moreover,  a  considerable  discharge  of  mucus,  or 


INTERNAL   HAEMORRHOIDS. 


835 


Fig.  170. — Internal  Haemorrhoids 
surrounded  by  External  Hsemorrlioids. 


muco-purulent  fluid,  from  the  anus ;  the  bladder  is  rendered  at  times  very  irritable 
and  retention  of  urine  not  unfrequently  takes  place. 

Patients  who  suffer  from  internal  haemorrhoids  are  liable  to  get  them  inflamed 
from  some  exciting  cause,  such  as  an  excess  at  the  table,  or  great  irritation  of  the 
bowels,  and  then  the  symptoms  are  extremely  severe ;  the  tumours  protrude  beyond 
the  anus,- and  become  constricted  by  the  sphincter.  Violent  pains  are  experienced  in 
the  pelvic  region,  and  there  is  a  high  state  of  constitutional  disturbance,  denoted  by 
flushed  face,  furred  tongue,  rapid  and  wiry  pulse,  and  extreme  restlessness.  If  these 
symptoms  are  not  relieved  either  by  the  accidental  induction  of  bleeding,  or  by 
surgical  assistance,  the  congestion  and  inflammation  increase,  and  to  such  an  extent 
that  mortification  of  the  haemorrhoidal  masses  ensues,  and  thus  is  produced  a  natural 
cure ;  but,  on  the  other  hand,  it  is  not  desirable  to  encourage  this  rude  attempt  at 
cure,  for  death  may  occur  from  the  violent  action  set  up.  Dr.  Bushe  mentions 
having  seen  such  a  case  occur. 

When  internal  haemorrhoids  have  existed  for  a  length  of  time,  the  general  health 
becomes  much  influenced ;  the  patient  com- 
plains of  indigestion,  flatulence,  an  inability 
to  follow  his  ordinary  occupation  or  amuse- 
ment ;  moreover,  if,  as  is  frequently  the 
case,  the  disease  be  attended  with  periodical 
bleedings,  the  face  becomes  blanched,  the 
pulse  weak  and  rapid,  and  other  well-known 
symptoms  of  loss  of  blood  ensue.  This  is 
the  most  serious  condition  connected  with 
haemorrhoids  of  long  standing,  and  hence  the 
reason  why  it  is  most  important  to  adopt  the 
proper  treatment  at  an  early  period  of  these 
affections. 

Internal  haemorrhoids  present  various 
appearances.  On  making  an  examination  of 
a  patient  who  suffers  from  the  milder  foi-m 
of  the  affection,  the  veins  of  the  lower  extre- 
mity of  the  rectum  just  within  the  anus  will 
be  found  enlarged  and  distended,  forming 
small  fusiform  tumours  of  a  deep  blue  colour 
covered  by  a  somewhat  thickened  mucous 
membrane.  In  other  instances,  and  especi- 
ally where  the  patient  complains  of  bleeding 
and  sense  of  weight,  with  scarcely  any  pro- 
trusion, the  inferior  extremity  of  the  rectum, 
for  an  inch  or  more,  will  be  found  highly 
congested  and  vascular,  the  mucous  membrane 
having   here   and  there    distinct   patches    of 

morbid  vascularity,  from  which,  through  a  speculum,  which  it  is  necessary  to  use  in 
such  cases,  blood  of  an  arterial  colour  will  be  seen  to  issue.  This  is  the  condition 
which  the  late  Dr.  Houston,  of  Dublin,  likened  to  the  diseased  lining  membrane  of  the 
palpebrae  in  cases  of  chronic  conjunctivitis.  In  the  majority  of  instances,  however,  of 
internal  haemorrhoids,  one  or  more  distinct  tumours  of  a  rounded  or  oblong  form  will  be 
seen  to  fill  up,  as  it  were,  the  orifice  of  the  anus.  In  some  cases  their  character  and 
size  can  be  ascertained  by  an  ordinary  inspection ;  but  it  is  always  best,  in  order  to 
arrive  at  a  proper  diagnosis,  to  throw  up  an  injection  of  warm  water,  and  allow  it  to 
be  discharged  before  the  examination  is  made.  By  this  means  the  tumours  are 
brought  fau^ly  down.  There  are  frequently  two  or  three  distinct  tumours,  varyino- 
from  the  size  of  a  cherry  to  that  of  a  walnut.  In  one  case,  the  diseased  part  presents 
a  bright  red  appearance,  easily  bleeds  when  touched,  is  sessile  and  not  very  raised  •  in 
another  case,  the  tumour  is  large,  prominent,  of  a  deep  blue  or  reddish-brown  colour 
having  a  large  broad  base,  or  being  attached  by  a  narrower  peduncle,  and  does  not 
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bleed.  In  these  cases  the  vessels  appeal"  to  be  largely  dilated,  the  mucous  membrane 
covering  them  being  shining  and  tense,  or  thick,  granular,  and  slightly  ulcerated. 
Besides  these  appearances,  portions  of  the  mucous  membrane,  highly  vascular  and 
thickened,  may  be  prolapsed  at  one  or  more  points,  as  a  consequence  of  the  mechani- 
cal weight  of  the  internal  tumoxn^s.  In  by  far  the  majority  of  cases  of  long-standing 
piles,  the  integument  suiTounding  the  anus  is  in  an  unhealthy  condition,  being  much 
thickened  and  now  and  then  forming  a  distinct  ring  or  long  pendulous  flaps. 

There  is  one  point  of  importance  connected  with  the  seat  of  internal  haemorrhoids 
which  should  not  be  overlooked,  but  which,  as  far  as  I  am  aware,  has  not  been  men- 
tioned by  any  writer  on  the  subject.  The  circumstance  I  refer  to  is  this,  that 
occasionally  instances  are  met  with  where  the  hsemorrhoiclal  tumours  are  placed,  as  it 
Avere,  in  separate  rows,  so  that  two  or  three  distinct  masses  exist  near  the  anus ;  and 
about  half  an  inch  or  more  above,  other  tumours  of  a  similar  nature  are  disposed  just 
in  the  same  way.  There  are  one  or  two  specimens  indicating  this  in  the  Museum 
of  the  Royal  College  of  Surgeons.  This  is  a  condition  of  practical  importance ;  for 
it  shows  how  necessary  it  is  to  make  a  most  thorough  examination  of  a  person  suffer- 
ing from  internal  piles.  Cases  every  now  and  then  occur  where  the  ligature  ha.s  been 
applied  to  one  or  more  internal  tumours  presenting  themselves  at  the  anus ;  and  as 
the  operator  is  thinking  his  proceedings  are  satisfactorily  terminated,  the  patient 
makes  some  violent  straining  effort,  and  another  tumour,  or  series  of  tumours,  which 
have  escaped  notice  hithei'to,  are  foi-ced  into  view.  These  are  formed  higher  up  in 
the  bowel,  and  do  not  generally  protrude  ;  but  if  a  satisfactory  cure  is  expected,  they 
must  not  be  left  alone. 

As  regards  the  structure  of  internal  hfemorrhoids — when  first  forming,  they  are 
composed  in  many  instances  simply  of  dilated  veins,  in  others  of  dilated  veins  and 
arteries  too.  As  the  diseased  condition  increases,  the  cellular  tissue  in  connection 
with  the  vessels  becomes  thickened  and  infiltrated.  In  a  more  or  less  circumscribed 
space,  the  mucous  membrane  also  becomes  thickened,  and  is  bulged  out  by  the 
increase  in  size  of  the  vessels,  and  thus  distinct  tumours  are  formed.  The  surface  of 
the  mucous  membrane  becomes  also  exceedingly  vascular.  On  making  a  section  of 
the  lower  part  of  the  rectum  in  some  cases  of  old-standing  piles,  the  veins  will  be 
fouind  to  be  greatly  dilated^  sometimes  partially  and  irregularly  ;  so  that  there  will 
be  the  appearance  of  distinct  cysts ;  in  other  instances,  the  dilated  vessels  will  be 
found  to  be  filled  with  coagulated  blood  and  fibrin.  In  those  cases  where  the  haemor- 
rhoids are  of  a  very  bright  red  colour  and  sessile,  not  unlike  a  strawberry  in  appear- 
ance, and  easily  bleeding,  the  structin-e  consists  m.ainly  of  a  series  of  small  arterial 
ramifications;  but  where  the  tumours  are  of  a  darker  colour,  and  like  a  mulberiy, 
they  are  composed  of  veins  to  a  large  extent,  although  no  doubt  the  arteries  enter  as 
well  into  their  formation  ;  for  when  the  mucous  covering  is  pricked  or  incised,  the 
blood  which  flows  is  of  an  arterial  hue.  In  those  cases  of  long  standing,  where  the 
tumour  has  become  vei-y  large,  and  has  been  submitted  to  great  iri-itation,  a  section 
will  reveal  scarcely  anything  beyond  a  mass  of  highly-condensed  and  thickened 
cellular  tissue,  with  some  vessels  penetrating  the  base  of  the  tumoui-. 

The  treatment  of  internal  haemorrhoids  requires  more  consideration  than  that 
which  i-s  adopted  for  the  disease  when  situated  externally.  In  the  cases  where  the 
piles  have  not  existed  long,  are  not  large,  and  give  only  temporary  annoyance,  much 
may  be  done  hj  the  patient  paying  simple  attention  to  his  habits,  and  avoiding  those 
exciting  causes  which  engender  the  disease.  If  it  is  ascertained  that  a  sedentary  life 
has  produced  the  affection,  by  determining  the  blood  to  the  rectum,  the  patient 
should  take  as  much  walking  exercise  as  possible ;  if  the  bowels  are  sluggish,  their 
action  should  be  encouraged  by  the  compound  rhubarb- pill,  or  by  a  teaspoonful  of 
the  confection  of  senna  ;  and  a  quarter  or  half  a  pint  of  cold  water,  or  of  infusion  of 
quassia,  should  be  thrown  up  the  rectum  daily.  Dietetic  rules  must  be  strictly 
attended  to  ;  for  many  patients,  especially  those  who  are  robust  and  whose  circulation 
is  sluggish,  will  tell  us  that  they  feel  muck  more  annoyance  from  piles  after  they 
have  been  dining  out,  or  have  taken  larger  •quantities  of  wine  than  usual.  Hence 
the  necessity  for  those  who  suffer  from  internal  hEemorrhoids  to  abstain  as  much  as 
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possible  from  the  pleasures  of  the  table.  Women  in  an  advanced  state  of  pi'egnancy 
sufiering  from  the  irritation  of  piles  should  be  very  careful  about  the  condition  of 
their  bowels,  and  should  keep  the  horizontal  posture  as  much  as  possible. 

"When  internal  haemorrhoids  increase  to  such  an  extent  as  to  protrude  at  the 
closet,  and  produce  considerable  pain  and  bleeding,  greater  precautions  and  more 
decided  treatment  are  needful.  The  bowels  should  never  be  allowed  to  become 
costive  so  as  to  necessitate  straining  efforts  ;  the  protruded  parts  should  be  carefully- 
sponged  with  cold  water,  or  with  a  strong  infusion  of  quassia  or  of  decoction  of  oak- 
bark  and  alum  in  the  proportion  of  half  a  drachm  of  the  salt  to  twelve  ounces  of  the 
decoction,  and  should  be  carefully  returned  by  the  patient ;  or,  instead  of  these 
lotions,  the  gall-ointment  may  be  smeared  over  the  piles  with  great  benefit.  The 
bleeding,  which  is  often  very  annoying,  may  be  checked  by  an  injection  of  sulphate 
of  iron  and  water,  in  the  proportion  of  one  to  two  grains  of  the  former  to  an  ounce 
of  the  latter  ;  or,  if  necessary,  a  lotion  of  tannin,  in  the  proportion  of  eight  grains  to 
an  ounce,  may  be  used ;  but  it  must  be  borne  in  mind  that  a  moderate  amount  of 
bleeding  in  pex^sons  who  live  high,  and  whose  vascular  system  is  excited,  is  beneficial 
rather  than  otherwise,  and  should  not  be  interfered  with ;  the  popular  notion  as  to 
bleeding  from  piles  being  salutary  is  by  no  means  incorrect,  when  applied  to  certain 
cases.  When,  however,  the  haemorrhage  arises  from  some  peculiar  pathological 
change  in  the  tumour,  such  as  ulceration  or  excessive  vascularity  of  the  mucous 
membrane,  and  when  it  becomes  continuous  and  goes  on  to  such  an  extent  as  to 
interfere  with  the  patient's  health,  producing  a  pallid  face,  a  weak  pulse,  and  irritable 
heart,  it  should  be  put  a  stop  to. 

A  very  common  internal  remedy  for  piles  is  the  confection  of  black  pepper,  in  the 
dose  of  a  drachm  twice  a  day ;  it  may  be  given  by  itself,  or,  as  I  often  use  it,  mixed 
with  an  equal  part  of  confection  of  senna.  It  is  difficult  to  say  how  the  remedy  acts ; 
it  certainly  does  good  not  only  in  this  affection,  but  it  is  highly  serviceable  in  other 
affections  of  the  rectum,  and  especially  in  those  cases  where  the  wounds  become 
sluggish  in  healing  after  the  operations  for  fistula,  or  for  fissure  of  the  anus. 

When  internal  piles  become  inflamed  and  protruded  beyond  the  sphincter,  the 
patient  will  suffer  much  both  locally  and  constitutionally.  He  must  be  confined  to 
bed,  and  the  piles,  if  possible,  should  be  cai-efully  retm^ned  by  the  surgeon ;  but  if 
this  be  a  work  of  great  difficulty  from  swelling  and  congestion,  leeches  should  be 
applied,  and  subsequently  warm  fomentations  and  poultices.  Ice  locally  applied  in 
a  bladder  is  a  valuable  agent  to  diminish  inflammation  and  pain.  Opium  should 
also  be  given  in  full  doses.  An  operation  Avhich  may  be  considered  advisable 
should  not  be  put  in  force  whilst  the  haemorrhoids  are  in  a  state  of  active 
inflammation.  Sometimes,  as  I  have  before  stated,  the  constriction  of  the  sphincter 
produces  sloughing,  and  a  spontaneovis  cure  takes  place ;  if  this  is  occurring,  the 
process  must  be  expedited  by  the  liberal  use  of  warm  bathing  and  poulticing,  and 
pain  must  be  conquered  by  the  administration  of  opium. 

By  the  adoption  and  right  application  of  these  remedial  measures,  a  large 
proportion  of  cases  of  internal  haemorrhoids  may  be  cured,  or  relieved  to  so  great  a 
degree  as  to  prevent  annoyance  ;  but  many  of  the  cases  which  come  under  the  notice 
of  the  surgeon  have  existed  so  long,  have  reached  such  a  size,  and  are  productive 
of  such  troublesome  and  even  serious  symptoms,  that  some  active  surgical  interfer- 
ence is  required,  in  order  to  bring  about  a  cure  or  render  efficient  relief.  Originally 
the  usual  remedy  in  aggravated  cases  was  the  excision  of  the  diseased  part,  and  it 
was  a  remedy  accompanied  with  little  pain  or  difficulty ;  but  the  danger  of 
haemorrhage  proved  to  be  so  great,  that  after  the  sacrifice  of  several  lives  the  practice 
was  abandoned.  It  is  necessary,  even  when  the  excision  of  external  piles  is  being 
performed,  to  take  care  that  the  mucous  membrane  is  not  too  freely  clipped,  other- 
wise dangerous  bleeding  may  result.  I  saw  a  gentleman  nearly  lose  his  life  from 
the  inclusion  of  a  portion  of  mucous  membrane  in  the  blades  of  the  scissors  during 
an  operation  for  external  haemorrhoids.  The  operation  was  done  at  2  p.m.  ;  and  at 
6  1  was  sent  for,  and  found  that  he  had  been  bleeding  profusely. 

Until  within  the  last  few  years  the  radical  cure  of  internal  haemorrhoids  was 
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effected  by  strangulating  the  tumour  or  tumours  by  means  of  one  or  more  ligatures 
so  tightly  applied  that  in  the  course  of  a  period  extending  from  five  to  ten  days  the 
tumours  sloughed,  and  together  with  the  ligatures  separated  from  the  bowel.  Indeed 
even  now  amongst  the  senior  members  of  the  profession  this  operation  is  practised, 
and  there  cannot  be  a  doubt  that,  in  the  absence  of  a  less  severe  method  of  treat- 
ment, that  by  the  ligature  was  the  best  that  could  be  desired,  for  it  was  unac- 
companied with  the  dangers  which  attended  upon  the  operation  of  removing  internal 
haemorrhoids  with  the  knife  or  scissors,  and  was  much  more  efficacious  than  the  plan 
of  treatment  by  strong  nitric  acid. 

The  operation  by  the  ligature  is  practised  in  two  ways.  In  the  first  method,  the 
patient  having  been  previously  prepared  by  the  exhibition  of  an  injection  in  order  to 
get  the  parts  protruded,  the  tumours  are  seized  separately  by  a  vulsellum  and 
brought  down ;  the  surgeon  transfixes  the  base  of  each  with  a  stout  needle  set  in  a 
handle  and  armed  with  a  double  thread  ;  this  is  divided,  and  the  tumour  is  tightly 
strangulated  on  each  side,  the  threads  are  cut  short  off  and  the  protruded  pai-ts  are 
returned. 

A  modification  of  this  plan  consists  in  making  a  free  incision  by  means  of  scissors 
at  the  base  or  inferior  border  of  the  tumour,  and  then  a  stout  thread  is  looped  around 
the  pile  thus  bared  of  most  of  its  surrounding  tissue,  and  is  tightly  tied.  In  this 
operation  there  is  no  necessity  to  use  a  needle,  and  of  the  two  operations,  should  the 
ligature  be  employed  at  all,  it  is  undoubtedly  the  simplest. 

The  patient  must  keep  his  bed  for  some  days  after  the  operation.  A  full  dose  of 
opium  should  be  given  the  first  night,  so  that  pain  may  be  prevented  and  the  bowels  - 
be  confined  ;  if  there  be  much  pain  about  the  seat  of  operation,  ice  applied  in  a  bladder 
continuously  will  give  great  relief.  Retention  of  urine  is  apt  to  follow  this  operation, 
and  when  present  must  be  relieved  by  the  catheter.  It  is  desirable  to  keep  the  bowels 
quiet  for  three  or  four  days,  if  possible,  and  then  to  obtain  an  evacuation  by  a  dose  of 
castor-oil.  Very  likely  the  ligatures  will  separate  on  the  first  action  of  the  bowels  ; 
at  all  events  they  generally  come  away  on  the  fifth  or  sixth  day.  Some  pain  is  felt 
in  the  part  for  a  few  days  afterwards,  and  during  this  time  the  patient  should  keep 
quiet ;  convalescence  may  be  expected  in  a  foi'tnight  from  the  time  of  the  operation. 

This  is  the  general  course  of  things  when  the  operation  is  successful  and  unattended 
with  any  evil  results  of  any  kind ;  but  it  is  well  known  that  the  use  of  the  ligature 
is  occasionally  followed  by  very  serious  results  :  and,  indeed,  several  instances  have 
been  made  public  where  death  has  ensued  after  this  operation,  the  cause  of  death 
being  effusion  on  the  brain,  tetanus,  and  pysemia,  the  latter  disorder  most  frequently. 
Several  fatal  cases  have  occurred  in  the  practice  of  my  own  personal  friends,  and  I 
have  had  the  misfortune  to  lose  two  patients  after  the  use  of  the  ligature.  One  of 
these  patients  was  a  gentleman  in  the  prime  of  life  and  very  fair  health,  who  died 
with  well-marked  symptoms  of  pyaemia  ;  and  in  the  other  case  the  fatal  event  was 
due  to  the  loss  of  blood  during  and  after  the  operation. 

But  besides  the  risk  of  death  from  some  of  these  causes  after  this  operation,  it  is 
known  that  other  serious  i-esults  occasionally  follow  and  give  much  trouble. 

A  circumstance  which  occasionally  obtains  after  the  use  of  the  ligature,  and  which 
causes  great  annoyance,  is  the  existence  of  long-continuing  and  painful  ulceration  at 
the  seat  of  one  or  more  of  the  ligatures,  for  a  period  varying  from  Aveeks  to  months. 
Everyone  who  has  had  much  to  do  with  this  operation  must  have  met  with  such 
cases.  These  ulcerations  are  most  difficult  to  heal,  and  give  great  annoyance  both  to 
patients  and  surgeons. 

To  sum  up  briefly,  then,  it  may  be  stated  with  truth  that  there  are  the  following 
objections  to  the  use  of  the  ligature  : — The  supervention  of  more  or  less  pain ;  a  tedious 
convalescence ;  occasionally  death  from  pyaemia,  tetanus,  or  general  constitutional 
disturbances,  and  long-continued  and  painful  ulceration  at  the  seat  of  ligature. 

It  is  the  duty  of  the  surgeon  to  adopt  some  other  means,  if  he  has  them  in  his 
power,  by  which  these  results  may  be  obviated,  and  by  which  the  disease  can  be  cured; 
and  fortunately  he  is  enabled  to  effect  this  by  employing  a  mode  of  operation  which 
is  now  being  pretty  extensively  used,  and  which  is  well  known  under  the  name  of  the 
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operation  by  the  clamp  and  cautery,  and  which  I  will  now  proceed  to  speak  of;  but 
before  describing  that  modification  of  the  operation  which  was  introduced  to  the  profes- 
sion by  myself,  I  must  briefly  refer  to  the  history  of  this  mode  of  treatment,  which 
probably  will  almost  entirely  supersede  the  employment  of  the  ligature. 

As  far  as  I  am  aware,  this  plan  of  treating  hsemorrhoidal  tumours  was  originally 
practised  by  the  late  Mr.  Cusack  of  Dublin ;  but  its  introduction  to  London  surgery 
is,  I  believe,  due  to  Mr.  Henry  Lee,  who  so  long  since  as  1848  described  a  pair  of 
forceps  or  clamp,  which  he  appears  to  have  used  extensively ;  for  in  his  volume  of 
'  Pathological  and  Sui-gical  Essays,' published  in  1854,  he  has  narrated  many  cases 
where  he  employed  it,  and  applied  either  nitric  acid  or  the  actual  cautery  for  the 
purpose  of  arresting  the  haemorrhage  after  excising  the  tumours.  In  addition  to  the 
clamp  originally  used  by  Mr.  Lee,  and  which  was  somewhat  cumbersome,  there  was 
another  kind  of  instrument,  shaped  somewhat  like  a  pair  of  scissors,  and  which  was 
much  more  suited  for  the  purpose. 

In  the  year  1863  I  first  began  to  treat  cases  of  internal  haemorrhoids  and  prolap- 
sus by  the  clamp,  employing,  after  excision,  the  strongest  nitric  acid  for  the  purpose 
of  obviating  bleeding.  I  soon  became  convinced  of  the  value  of  this  mode  of  treating 
these  disorders,  but  in  a  short  time  I  found  out  that  very  great  improvements  in  the 
construction  of  the  clamp  were  called  for,  and,  with  the  assistance  of  the  late  Mr. 
Matthews  of  Portugal  Street,  I  introduced  to  the  notice  of  the  profession  the  instru- 
ment which  bears  my  name  and  which  is  now  generally  used.  It  is  shaped  some- 
what like  the  ordinary  clamp  used  by  Mr.  Curling  for  the  purpose  of  seizing  and  apply- 
ing nitric  acid  to  hsemorrhoidal  tumours  5  but  the  blades  are  so  constructed  that  they 

Fig.  171. — Clamp. 


meet  accurately  at  their  edges,  and  are  closely  fitted  into  one  another  by  means  of  a 
raised  surface  on  one  and  a  groove  on  the  other  edge.  In  this  way,  and  if  the  blades 
are  made  perfectly  parallel,  the  most  accurate  compression  is  made  upon  a  tumour  or 
portion  of  mucous  membrane.  A  more  important  feature,  however,  in  the 
mechanism  of  this  instrument  is  the  adaptation  of  a  light  yet  jaowerful  screw  to  the 
shank  of  the  instrument,  just  above  the  handles.  The  object  of  this  is  twofold— -in 
the  first  place  to  compress  the  blades,  and  in  the  next  to  take  off  the  compression 
after  the  actual  cautery  has  been  applied ;  and  by  the  slightest  turn  of  the  screw,  this 
may  be  eflfected  so  gradually,  and  yet  so  thoroughly,  that  should  any  vessel  be  left 
uncauterised,  its  situation  can  be  at  once  seen  by  the  issue  or  jet  of  blood,  and  the 
cautery  can  be  reapplied. 

The  latest,  and  a  very  important  addition  to  the  instrument,  consists  in  the 
adaptation  of  a  layer  of  ivory  to  the  outer  surfaces  and  external  edges  of  the  clamp, 
so  that  the  heat  from  the  cautery  cannot  be  transmitted  to  the  surrounding  parts, 
and  thus  much  suffering  is  prevented. 

I  will  now  proceed  to  describe  the  mode  of  application  of  this  instrument, 
and  this  description  will  apply  both  to  cases  of  haemorrhoids  and  prolapsus  of  the 
rectum. 

In  the  first  place,  the  part  to  be  operated  upon  is  made  to  descend  either  by  means 
of  an  enema  or  by  the  patient  sitting  over  hot  water  :  the  tumour  is  then  seized  by 
a  pair  of  hooked  forceps,  and  firmly  held  by  an  assistant.  The  clamp  is  now  care- 
fully applied  to  the  base  of  the  tumoui-,  and  the  blades  are  closed  by  means  of  the 
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screw.  After  having  seen  that  this  is  clone  eifectually,  the  surgeon  takes  a  sharp 
pair  of  scissors  and  cuts  off  the  whole  of  the  tumour;  the  cut  surface  is  wiped,  and 
cai'efully  and  repeatedly  touched  by  the  heated  iron  until  it  is  considered  that  the 
entire  suiface  is  thoroughly  cauterised. 

The  screw  is  now  gently  turned,  the  grasp  of  the  clamp  is  thereby  somewhat  re- 
laxed, and  if  any  vessel  has  not  been  sealed  up  it  will  emit  blood,  and  the  cautery 
can  be  again  applied.  Sometimes  this  process  may  be  needful  two  or  three  times 
before  the  bleeding  is  quite  stopped.  As  soon  as  it  is  ascertained  that  the  surface 
has  been  thoroughly  cauterised,  the  clamp  is  removed,  and  if  more  than  one  tumour 
exists,  each  of  them  is  successively  dealt  with  in  a  similar  manner.  The  finger, 
oiled,  is  then  introduced  as  far  up  as  possible  into  the  bowel,  so  as  to  push  the  parts 
well  up  and  cause  the  sphincter  to  contract ;  a  suppositorium  of  two  grains  of  extract 
of  opium  is  introduced,  and  the  operation  is  completed.  If  only  one  tumour  requires 
removal,  the  proceeding  may  be  finished  in  a  minute  or  two ;  but  if  there  are  several 
tumours,  the  operation  cannot  be  safely  oi'  satisfactorily  concluded  under  ten  or  fifteen 
ininutes. 

Since  the  issue  of  the  last  edition  I  have  made  an  important  modification  of  this 

operation,  consisting  in  the  removal  of  the 
Fifi.  171'.— Cauteries.  tumours  by  the  heated  cautery  instead  of 

the  employment  of  scissors.  The  cautery 
is  so  constructed  that  its  blade  may  be  set 
either  at  a  right  angle  to  the  shaft  or 
parallel  with  it,  and  may  form  a  triangle 
or  half-moon,  and  its  edge  is  serrated. 
When  the  tumour  is  embraced  by  the 
clamp  it  is  seized  by  a  blunt  vulsellum 
and  drawn  forward ;  the  cauterising  iron 
is  then  applied  at  a  dull  red  heat,  and 
made  to  travel  along  the  upper  surface 
of  the  clamp  steadily  and  slowly.  By  this 
means  the  tumoiir  is  removed,  and  of  course 
every  vessel  is  cauterised  in  this  process. 
And  thus  the  surgeon  possesses  a  more 
thorough  means  of  preventing  hasmori'hage.  I  have  now  almost  entirely  discarded 
the  use  of  scissors. 

For  the  purpose  of  locking  up  the  bowels,  the  same  precautions  as  are  needful  in 
other  operations  on  the  i-ectum  are  taken.  At  the  end  of  the  third  or  foui'th  day  a 
dose  of  castor  oil  is  given  and  the  bowels  are  generally  easily  moved  ;  a  little  blood 
which  has  collected  in  the  bowel  either  during  or  after  the  operation  may  come  away. 
If  the  patient  has  not  been  much  weakened  by  long-continued  haemorrhages,  he  or 
she  may  be  allowed  to  get  up  ;  and  in  by  far  the  majority  of  cases  they  do  so ;  but  if 
the  health  has  been  much  shaken,  or  the  operation  has  been  extensive  and  has 
involved  the  removal  of  much  skin,  it  will  be  advisable  to  keep  the  patient  in  bed  or 
on  the  sofa  until  the  bowels  have  been  acted  upon  a  second  time,  two  days  afterwards, 
when  it  will  be  found  that  the  patient  is  able  to  move  about  or  attend  to  his  oi'di- 
nary  business. 

I  have  now  pei-formed  this  operation  in  many  hundreds  of  cases,  and  I  can  with 
truth  state  that,  if  it  be  properly  done,  there  is  hardly  an  element  of  dangei-  in  it. 
I  have  operated  at  all  ages,  from  puberty  up  to  eighty,  and  in  instances  of  the 
utmost  severity,  in  cases  where  the  tumours  have  been  immense,  and  when  the 
patients  have  been  so  thoroughly  blanched  by  long-continued  bleeding  that  one 
would  not  dare  to  perform  any  operation  unless  convinced  of  its  safety. 

This  opei-ation  is,  I  believe,  particularly  adapted  for  those  cases  of  severe  haemor- 
rhoids or  prolapsus  where,  either  from  age  or  from  the  presence  of  some  other  con- 
comitant disease,  the  operation  by  the  ligature  would  of  necessity  be  attended  with 
danger.  Thus  in  two  instances  of  severe  haemorrhoids,  attended  by  symptoms  of 
pa|"alysis,  where  the  local  disease  produced  much  annoyance,  I  did  not  hesitate  to  use 
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the  clamp,  although  in  each  case  the  patients  were  advanced  in  life  ;  and  the  opera- 
tions were  attended  with  as  little  disturbance  as  in  perfectly  healthy  individuals. 

The  advantages  which  I  claim  for  this  proceeding,  which  I  now  always  adopt  in 
cases  of  haemorrhoids  or  prolapsus,  are,  that  there  is  considerably  less  risk  to  life 
than  when  the  ligature  is  used ;  that  in  the  majority  of  cases  the  suffering  both 
attending  and  following  the  operation  is  much  less,  and  that  the  period  of  con- 
valescence is  rendered  much  shorter.  It  is  true  that  the  operation  itself  is  compli- 
cated and  somewhat  tedious,  as  compared  Avith  that  by  the  ligature,  but  these 
considerations  ought  not  to  weigh  with  the  surgeon  when  the  advantages  of  any 
particular  proceeding  are  great  and  palpable. 

A  method  by  crushing  has  been  introduced  by  Mr.  Pollock  and  Mr.  Benham. 
The  operation  consists  in  using  a  clamp  which  is  applied  to  the  base  of  the  pile  after 
being  drawn  down,  and  the  blades  are  firmly  closed  by  a  screw.  The  pile  is  then 
removed  by  a  pair  of  scissors,  and  the  clamp  is  retained  for  two  minutes.  If  any 
vessel  bleeds  on  the  release  of  the  clamp  a  ligature  must  be  applied.  Mr.  Coates  of 
Salisbury  has  recently  used  a  method  consisting  of  their  removal  by  cutting  so  as  to 
get  speedy  union  of  the  wound.  A  clamp  is  applied  to  the  pile,  catgut  ligatvires  are 
passed  through  the  base  of  the  pile  behind  the  clamp ;  the  tumour  is  removed  by 
cutting,  and,  the  clamp  being  released,  the  sutures  are  drawn  together  ;  any  vessel 
which  bleeds  being  previously  tied. 

Nitric  acid  was  strongly  recommended  by  the  late  Dr.  Houston  of  Dublin  as  a 
means  of  getting  rid  of  some  foi'ms  of  internal  haemorrhoids.  I  have  been  in  the 
habit  of  using  it  in  certain  cases  of  haemorrhoidal  affections  for  many  years.  Mr. 
Henry  Lee  has  incorporated  with  his  Surgical  and  Pathological  Essays  an  admirable 
paper  on  this  subject,  and  has  spoken  highly  of  the  plan  of  treatment  which  I  am 
now  about  to  consider. 

I  have  stated,  whilst  describing  the  nature  of  internal  hfemorrhoidal  diseases, 
that  the  condition  in  which  they  are  found  varies.  I  have  endeavoured  to  point  out 
those  cases  to  which  an  operation  is  applicable,  and  have  stated  that  this  practice  is 
justifiable  in  those  instances  where  the  tumours  are  large,  mainly  composed  of  tissue, 
in  which  the  veins  predominate,  and  have  become  indurated. 

There  are,  however,  other  instances  where  the  hsemorrhoidal  tumours  are  small 
or  moderate  in  size,  and  where  they  are  evidently  composed  of  morbid  texture  in 
which  the  small  arteries  rather  than  the  veins  are  interested,  as  shown  by  their 
bright  florid  aspect,  and  by  their  tendency  to  pour  out  arterial  blood  whenever  the 
patient  is  at  the  closet,  or  when  the  tumours  are  handled.  These  tumours  are 
sessile,  and  generally  not  very  prominent.  They  produce  exceeding  annoyance,  and 
indeed  prove  most  destructive  to  the  health,  as  they  generally  yield  a  great  deal  of 
blood.  Now,  in  such  cases,  an  operation  will  undoubtedly  be  as  effective  as  in  the 
other  instances  before  described ;  but  this  proceeding  is  not  necessary,  as  the  local 
use  of  the  nitric  acid  is  so  eminently  suited  to  them.  The  relief  which  one  single 
application  of  the  acid  gives  in  these  cases  is  remarkable  ;  and  an  excellent  cure  may 
be  effected  if  the  whole  of  the  diseased  texture  be  subjected  to  its  action. 

About  this  particular  kind  of  case  there  is  no  doubt  in  the  mind  of  any  surgeon 
who  has  seen  the  nitric  acid  applied  in  a  proper  manner.  There  is,  however,  a 
mixed  class  of  cases  where  the  remedy  is  an  uncertain  one,  but  in  which  nevertheless 
the  surgeon  is  justified  in  trying  it,  and  where  I  sometimes  have  succeeded  when  I 
little  expected  it.  I  refer  to  those  cases  where  there  is  a  hfemorrhoidal  mass,  con- 
sisting perhaps  of  one  tumour  mainly  composed  of  venous  ramifications  and  of  a 
bluish  colour,  with  one  or  more  presenting  the  characters  of  the  floiid  sessile  pile  ;  or 
one  portion  of  the  tumour  or  tumours  may  present  the  dark  blue  appearance  and 
thickened  membrane,  and  another  portion  of  it  may  be  brightly  vascular,  and  have 
its  mucous  covering  granular  or  slightly  ulcerated.  In  this  kind  of  mixed  case  I  do 
not  hesitate  to  try  the  acid,  if  the  patient  is  particularly  desirous ;  but  I  make  a 
point  of  stating  that  it  is  impossible  to  depend  upon  any  curative  action  in  such  a 
case,  although  in  some  instances  the  remedy  has  acted  most  efficiently. 

To  apply  the  agent  in  those  cases  where  the  tumours  are  large  and  indurated, 
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and  have  a  deep  blue  colour,  would  be  perfectly  useless,  and  only  bring  discredit 
upon  the  nitiic  acid  as  a  means  of  cure  in  other  kinds  of  hsemorrhoidal  diseases. 

It  is,  however,  in  that  class  of  cases  not  unfrequently  met  with,  where  there  is 
not  so  much  any  decided  hsemorrhoidal  tumour,  but  where  there  is  a  congested  and 
relaxed  condition  of  the  mucous  membrane  of  the  rectum,  attended  with  bleeding  to 
a  greater  or  less  extent,  that  the  nitric  acid  acts  so  beneficially.  Dr.  Houston  has 
compared  this  condition  of  the  rectum  not  inaptly  to  that  of  the  thickened  con- 
junctiva after  long-continued  ophthalmia.  The  application  of  the  acid  to  the  diseased 
points  from  which  the  bleeding  proceeds  will  soon  remedy  all  the  bad  symptoms. 

The  following  is  the  mode  of  applying  nitric  acid  : — The  bowels  having  been  well 
evacuated  some  hours  previously,  the  diseased  portion  to  which  the  application  is 
going  to  be  made  should  be  well  exposed  by  making  the  patient  sit  over  hot  water 
for  some  few  minutes ;  or  if  this  is  not  sufficient,  an  enema  of  water  should  be 
thrown  up  the  rectum,  and  the  ha^morrhoidal  disease  will  be  brought  well  into  view. 
The  part  to  which  the  acid  is  to  be  applied  should  then  be  carefully  wiped  with  a 
piece  of  lint.  The  surgeon  then  dips  the  extremity  of  a  small  flat  piece  of  wood 
into  the  nitric  acid,  and  touches  the  diseased  surface  carefully  with  it.  The  part 
touched,  and  the  neighbouring  mucous  membrane,  is  well  smeared  with  oil,  and  the 
whole  is  returned  within  the  orifice. 

It  is  not  necessary  to  confine  patients  to  their  bed  after  the  acid  has  been  applied  ; 
and  this  is  one  of  the  reasons  why  the  remedy  is  so  desirable,  many  patients  having 
neither  the  time  nor  inclination  to  submit  to  an  operation  which  may  keep  them 
from  their  business  or  pleasures  for  a  fortnight  or  more. 

Within  the  last  few  years  some  French  surgeons,  and  especially  M.  Chassaignac, 
have  strongly  recommended  the  employment  of  the  ecraseur  for  the  removal  of 
internal  hsemorrhoids.  The  practice  has  also,  to  some  extent,  been  followed  by 
surgeons  in  this  country.  The  object  sought  by  the  use  of  this  instrument  is  the 
more  or  less  rapid  removal  of  the  tumours  without  haemorrhage.  That  this  can  be 
effected  in  a  great  number  of  instances  there  is  not  a  doubt ;  and  if  no  evil  result 
were  likely  to  follow,  this  practice  would  in  all  probability  be  adopted  in  many  of 
those  cases  where  an  operation  was  required,  notwithstanding  that  there  is  a  great 
deal  of  pain  attendant  upon  the  process.  One  very  serious  consequence,  however,  of 
this  plan  of  treatment  has  been  met  with  in  several  instances  in  Paris  :  this  is  the 
occuri^ence  of  stricture  of  the  rectum  some  time  after  the  wound  has  become  cicatrised. 
This  very  grave  objection  to  the  employment  of  the  ecraseur  is  sufiicient  to  counter- 
balance its  real  or  supposed  advantages ;  and  although  it  would  not  be  wise  entirely 
to  discard  its  use,  the  necessity  for  it  must  be  rare,  and  in  those  few  instances  where 
it  would  be  required,  the  surgeon  would  do  well  to  take  every  precaution  to  avoid  the 
occurrence  of  contraction  of  the  gut. 

Prolapsus  of  the  Rectum. 

During  the  time  that  the  rectum  is  evacuating  its  contents  in  a  natural  and 
normal  manner,  more  or  less  extrusion  of  the  bowel  occurs;  but  this  is  only 
momentary,  for  as  soon  as  the  action  is  finished,  the  mucous  membrane  is  im- 
mediately withdrawn  within  the  anal  oi-ifice,  and  no  inconvenience  results.  When, 
however,  from  some  particular  cause,  there  is  any  impediment  to  its  return,  those 
changes,  which  ultimately  lead  to  the  disease  we  are  considering,  occur  ;  the  mucous 
membrane  becomes  congested  and  swollen  ;  its  attachment  to  the  muscular  tissue, 
naturally  loose,  becomes  weakened ;  and  in  course  of  time  the  protrusion  of  the 
membrane  becomes  habitual,  constituting  one  form  of  prolapsus  of  the  rectum,  and 
that  the  most  frequent.  In  other  cases,  however,  there  is  a  protrusion  not  only  of 
the  mucous  and  submucous  tissues,  but  of  the  whole  of  the  thickness  of  the  lower 
part  of  the  bowel  as  well.  A  prepai-ation  in  the  Museum  of  King's  College  puts  an 
end  to  all  doubt  on  this  point.  This  kind  of  prolapsus  occurs  not  unfrequently  in 
children,  and  is  of  great  extent,  the  protruded  bowel  being  sometimes  five  or  six 
inches  in  length.     In  very  old  people,  this  complete  prolapsus  of  the  rectum  occurs, 
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reaching  to  an  immense  size.  On  examining  a  recent  case  of  prolapsus  of  the  rectum, 
where  the  least  amount  of  change  has  taken  place  in  the  structure  of  the  parts,  as 
for  instance  in  a  child,  the  protruded  part  is  found  to  form  a  tumour  of  an  oblong 
shape  and  cylindrical  form,  presenting  externally  the  smooth  vascular  surface  of  the 
mucous  membrane,  which  is  generally  of  a  more  or  less  bright  red  colour,  and 
covered  with  mucus  ;  at  the  extremity  of  the  tumour  is  the  orifice  or  cavity  of  the 
bowel,  and  at  the  anus  thei'e  is  no  deep  furrow  between  it  and  the  protruded  part, 
as  there  is  in  the  intussusception  of  the  rectum.  Even  in  the  adult,  when  the 
prolapse  is  large  and  of  recent  occurrence,  this  mucous  membrane  may  be  as  un- 

FiG.  173. — Prolapsus  in  Child. 


changed  in"  appearance  and  texture  as  when  it  occurs  in  the  child,  but  the  tumour 
has  more  of  a  globular  form. 

The  most  frequent  condition  in  which  a  prolapsus  of  the  rectum  is  seen  is  where 
there  are  one  or  two  lateral  folds  of  the  membrane,  varying  from  one  to  two  inches 
in  length,  protruded  from  the  anus,  or  one  unbroken  ring  of  protruded  membrane  is 
seen — but  this  is  more  rare.  If  the  disease  has  not  long  existed,  the  membrane  is 
not  much  changed  in  appearance,  being  only  somewhat  thickened  and  more  vascular 
than  natural ;  but  should  the  bowel  have  been  habitually  prolaj^sed  for  some  years, 

Fig.  174. — Prolapsus  in  Adult. 


considerable  changes  take  place,  and  on  examining  an  old  case,  the  following  will  be 
the  appearances.  Externally,  there  will  be  a  ring  of  thickened  integument ;  within 
this  the  flaps  of  mucous  membrane  hang  down,  their  lower  portions  being  much 
thickened,  having  lost  the  peculiar  character  of  mucous  membrane,  and  being 
assimilated  to  integument ;  this  change  has  taken  place  because  the  most  dependent 
portion  is  that  which  either  habitually  remains  protruded  altogether,  or  is  protruded 
for  a  longer  time,  and  more  exposed.  On  separating  the  flaps  of  the  prolapsus,  the 
upper  part  of  the  membrane  is  foiuid  either  but  little  altered  from  its  natural 
character,  being  red,  smooth,  and  vascular,  or  supei'ficial  ulceration  may  have  taken 
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place  where  the  two  portions  have  been  in  contact.  There  is  more  or  less  mucous 
discharge  produced,  but  in  pure  prolapsus  there  is  little  haemorrhage. 

Sometimes,  in  persons  advanced  in  life,  the  protruded  part  consists  of  a  tumour 
as  big  as  the  fist,  which  has  habitually  protruded  for  a  long  time.  In  such  a  case, 
a  very  large  proportion  of  the  tumour  consists  of  membrane  more  like  leather  than 
the  natural  tissue.  In  these  old-standing  cases,  the  sphincter  becomes  extremely 
relaxed,  and  the  anus  very  capacious  ;  there  is  generally  a  redundancy  of  loose,  and 
thickened  skin  around ;  sometimes  it  hangs  down  in  long  pendulous  flaps — this  state 
of  the  parts  adds  materially  to  the  facility  of  the  occurrence  of  the  prolapsus. 

In  many  cases  the  prolapsus  of  the  rectum  is  complicated  with  distinct  hsemor- 
I'hoidal  tumours,  which  in  fact  are  mainly,  if  not  entirely,  the  originators  of  the 
affection ;  for  when  one  or  mox'e  internal  tumours  exist,  they  themselves,  each  time 
the  bowels  act,  become  protruded,  and  drag  portions  of  the  mucous  membrane  down 
Avith  them ;  so  that  not  unfrequently  a  patient  presents  himself  with  one  or  more  folds 
of  prolapsed  membx*ane,  and  at  the  same  time  with,  distinct  hsemorrhoidal  tumours. 

The  inconvenience  and  suffering  which  prolapsus  causes  is  considerable,  for 
althou.gh  at  the  onset  of  the  affection  the  protruded  part  may  pretty  readily  return 
within  the  sphincter  after  an  evacuation,  as  time  wears  on  it  becomes  necessary  for 
the  patient  himself  to  return  the  pait,  which  not  rai-ely  is  a  task  of  difficulty,  and 
attended  with  pain  ;  moreover,  from  the  contiguity  of  the  rectum  to  the  neck  of  the 
bladder  and  urethra,  there  is  often  great  distress  of  these  parts — constant  irritability, 
and  even  retention  of  urine,  being  an  accompaniment  of  the  affection ;  pain  and 
uneasiness  is  felt  in  the  loins  and  down  the  thighs  ;  the  intestinal  canal  and  stomach 
also  sympathise,  the  patient  being  troul^led  with  flatulence,  loss  of  appetite,  and  low 
spirits. 

If  the  prolapsus  cannot  be  returned  by  the  patient,  most  violent  symptoms  occur 
— extreme  pain  in  the  part,  and  retention  of  urine  •.  and  if  unsuccessful  attempts  are 
made  to  reduce  the  swelling,  which  is  in  all  probability  tightly  constricted  by  the 
sphincter,  violent  inflammation  of  the  part,  attended  with  severe  constitutional  suf- 
fering, occurs  ;  and  in  some  instances  sloughing  of  the  protruded  bowel  takes  place, 
by  which  means  a  cure  is  brought  about,  but  the  mischief  may  be  such  as  to  cause 
death.  In  cases  where  a  j^rolapsus  occurs  in  children  to  a  great  extent,  and  has  been 
allowed  to  remain  down  for  two  or  three  days,  the  local  and  constitutional  changes 
are  not  so  severe  ;  the  prolapsed  membrane,  however,  becomes  exceedingly  congested. 

The  causes  of  prolapsus  are  constitutional  and  local ;  thus,  the  disease  is  very 
frequently  met  with  in  individuals  who  have  suffered  from  general  debility  and 
laxity  of  fibre.  In  children  especially  the  affection  is  met  with  in  instances  where 
the  health  has  been  much  reduced  by  insufiicient  nutriment,  bad  air,  and  want  of 
proper  attention.  An  adult  or  old  person  who  suffers  much  from  prolapsus  usually 
has  a  weak  pulse,  a  flabby  tongue,  and  impaired  digestion ;  and  in  the  child  there  is 
an  unhealthy  and  dry  skin,  a  foul  tongiie,  and  a  tumid  belly.  The  local  causes  which 
produce  falling  of  the  bowel  in  children  are  stone  in  the  bladder,  and  ascarides.  In 
adults,  constipation,  sedentary  occupation,  the  straining  caused  by  stricture  of  the 
urethra,  and  enlargement  of  the  prostate,  are  fertile  causes  of  the  disease.  There  is 
no  doubt,  moreover,  that  the  pernicious  plan  of  frequently  using  copious  enemata  is 
very  constantly  productive  of  the  disorder. 

In  considering  the  treatment  of  prolapsus  of  the  rectum,  we  shall  first  refer  to 
that  which  is  necessary  in  removing  the  .affection  as  it  is  met  with  in  young  children. 
In  the  first  place,  it  is  necessary  to  seek  for  its  cause ;  and  especial  inquiry  should  be 
made  with  reference  ta  the  urinary  apparatus,  for  it  not  unfrequently  happens  that  it 
is  the  irritation  of  a  calculus  in  the  bladder  which  produces  the  extrusion  of  the  gut ; 
and  if  this  be  so,  it  is  obvious  that  the  remedy  consists  in  the  removal  of  the  stone. 
If  there  be  not  stone  in  the  bladder,  a  collection  of  ascarides  in  the  rectum  may 
originate  the  disease ;  and  the  destruction  of  these  parasites  by  a  few  doses  of 
scammony  and  calomel,  together  with  the  daily  injection  of  a  few  ounces  of  strong 
infusion  of  quassia,  will  prevent  the  prolapsus. 

In  by  far  the  larger  propoition  of  cases  occuriing  in  children  the  general  health- 
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will  be  found  at  fault,  and  this  must  be  attended  to  before  the  prolapsus  can  be  got 
rid  of.  In  the  first  place,  it  is  necessary  to  return  the  protruded  bowel ;  and  this  is 
sometimes  a  work  of  difficulty,  because  the  child  struggles  violently  and  cries.  The 
protruded  bowel  should  be  gently  but  firmly  grasped  by  the  right  hand,  well  oiled  ; 
careful  pressure,  so  as  to  empty  the  vessels,  should  be  employed,  until  the  whole  is 
returned  within  the  sphincter.  "When  the  protrusion  has  been  large,  however,  and 
the  child  is  very  violent,  the  gut  will  soon  fall  again ;  and  in  this  case  the  best  plan 
to  pursue  is  to  place  the  child  under  the  influence  of  chloroform,  and  the  bowel  will 
be  readily  returned.  A  pad  and  bandage  should  then  be  employed  in  order  to  secure 
the  part,  and  the  buttocks  and  thighs  should  be  closely  retained  together  by  the 
application  of  strips  of  plaister.  The  secretions  of  the  liver  and  bowels  should  be 
rendered  healthy  by  the  use  of  small  doses  of  rhubarb  and  hydrarg.  c.  creta;  the  skin 
be  kept  in  good  order  by  the  warm  bath  ;  the  child  should  be  carried  about  in  the  fresh 
air  ;  the  diet  must  be  nutritious  and  in  small  volume  ;  and  the  strength  and  appetite 
are  to  be  increased  by  small  doses  of  the  pulvis  cinchonse  and  soda.  As  the  health 
improves,  the  prolapsus  will  cease  to  appear  ;  but  should  this  persist,  the  part  may 
be  bathed  with  a  solution  of  sulphate  of  iron,  gr.  j.  to  ^j.  of  water;  or  an  injection 
of  tincture  of  sesquichloride  of  iron,  3J.  to  |vj.  of  water,  may  be  thrown  up  every 
morning  after  the  evacuation  of  the  bowels,  and  after  the  protrusion  has  been  returned. 
In  some  cases  the  prolapsus  will  recur  whenever  the  child  evacuates.  This  accident, 
however,  may  be  prevented  by  so  managing  that  the  child  should  be  in  a  kneeling 
posture  during  the  act.  Another  plan  which  sometimes  succeeds  in  preventing  the 
protrusion  consists  in  an  attendant  drawing  on  one  side  the  skin  of  the  anus  Avith 
some  force  during  the  time  the  bowel  is  being  emptied ;  by  this  means  a  certain 
amount  of  temporary  contraction  is  produced  which  prevents  the  descent  of  the  gut. 
In  adults,  a  considerable  number  of  the  cases  which  are  not  severe,  and  which  have 
not  been  of  long  standing,  may  be  cured  by  careful  attention  to  the  removal  of 
those  causes  which  have  produced  the  disorder.  Thus,  if  it  has  resulted  from  violent 
straining  and  constipation  of  the  bowels,  some  mild  aperient  should  be  exhibited 
occasionally,  which  will  pi-event  accumulation  in  the  bowel,  and  render  the  contents 
more  fluid.  The  compound  rhubarb  pill  at  night  will  have  this  eflect ;  or,  what  is 
perhaps  better,  one  or  two  teaspoonfuls  of  confection  of  senna  should  be  taken.  The 
patient  should  not  eat  largely,  and  should  especially  avoid  vegetables  in  any  quantity. 
He  should  take  exercise,  and  be  careful  to  use  plenty  of  cold  water  to  the  parts  after 
the  action  of  the  bowels.  Occasionally  a  little  cold  water,  or  a  few  ounces  of  the 
decoction  of  oak  bark,  may  be  thrown  up  the  rectiun  ;  and  if  there  be  the  least  pro- 
trusion left  after  the  evacuation  of  the  bowels,  the  gut,  having  first  been  well  sponged, 
should  be  carefully  returned. 

By  attention  to  these  various  measures,  a  prolapsus  of  small  extent  may  either  be 
entirely  cured,  or  be  prevented  from  increasing  or  proving  troublesome.  And  there- 
fore it  is  of  the  highest  importance  to  place  reliance  upon  medical  treatment  in  such 
cases.  In  by  far  the  majority  of  cases,  however,  which  are  presented  to  the  notice  of 
the  surgeon,  the  prolapsus  is  either  very  large,  or  has  existed  so  long  a  time  that 
medical  treatment  would  be  of  no  use  whatever.  And  then  some  strictly  surgical 
means  must  be  adopted,  if  a  cure,  or  even  if  palliation  of  the  disease,  is  looked  for.  If 
the  case  is  of  only  recent  occurrence,  and  yet  the  prolapsus  be  very  voluminous  and 
incapable  of  being  returned,  thereby  causing  much  alarm  and  sufiering,  it  is  the  duty 
of  the  surgeon  at  once  to  reduce  the  prolapsed  bowel.  This  is  best  effected  by  placing 
the  patient  on  his  side,  with  his  knees  drawn  up,  and  grasping  the  tumour  either  with 
the  naked  hand  well  oiled,  or  with  a  cloth  intervening.  Firm  and  steady  compres- 
sion should  be  used,  until  the  whole  of  the  tumour  be  returned  within  the  sphincter. 
The  patient  should  then  lie  quiet  for  some  hours,  and  afterwards  a  pad  should  be 
applied  to  the  anus,  and  be  secured  by  a  firm  bandage  across  the  perinteum  and  around 
the  loins.  In  order  to  prevent  a  return  of  the  prolapsus,  the  whole  or  greater  portion 
of  the  mucous  membrane  should  be  smeared  over  with  solid  nitrate  of  silver,  or  even 
with  strong  nitric  acid,  previous  to  its  being  returned  by  the  surgeon.  In  one  re- 
markable case  of  immense  size  occurring  in  a  young  man,  I  adopted  this  plan,  with 
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the  result  of  obviating  the  necessity  of  a  bandage,  which  he  continually  had  Avoi-n 
before. 

In  order  to  bring  about  an  effectual  cure  of  the  chronic  and  severe  cases  of  pro- 
lapsus, more  decided  means  must  be  adopted.  We  have  seen  that  the  disease 
essentially  consists  in  a  relaxed  and  thickened  condition  of  the  mucous  membrane, 
and  a  sepai-ation,  as  it  wei-e,  of  this  from  the  muscular  coat.  When  this  is  involved 
also,  there  ensues  a  weakness  and  detachment  of  the  whole  of  the  thickness  of  the 
bowel  from  the  surrounding  supports.  The  object  to  be  obtained  is  to  reduce  the 
redundancy  or  relaxation  of  the  mucous  membrane,  to  promote  adhesion  between  the 
several  tissues  composing  the  bowel,  and  to  bi'ace  up  the  anus  and  the  sphincter.  The 
late  Mr.  Hey  of  Leeds  was  the  first  to  propose  a  proceeding  which  ensured  the  latter 
result ;  and  this  consisted  in  removing  the  loose  and  pendulous  flaps  of  skin  which 
existed  around  the  margin  of  the  anus,  in  the  case  alluded  to  by  him  in  his  '  Practical 
Observations  on  Surgery,'  p.  443.  In  some  cases,  where  the  sphincter  is  very  relaxed, 
and  the  flaps  of  integument  loose  and  thick,  a  cure  may  be  brought  about  by  the 
removal  of  these  alone ;  but  when  the  prolapsus  is  very  large,  and  a  considerable 
portion  of  the  mucous  membrane  has  become  converted  into  tissue  approaching  to 
integument,  it  will  be  necessary  to  adopt  the  modification  of  the  operation  proposed 
by  Dupuytren,  which  consists  in  removing  radiating  folds  not  only  of  the  skin  at  the 
margin  of  the  anus,  but  also  portions  of  the  diseased  mucous  membrane.  This 
operation  is  effected  by  laying  hold  of  the  fold  of  skin  on  each  side  of  the  anus  with 
forceps,  then  with  a  sharp  curved  pair  of  scissors  removing  both  skin  and  mucous 
membrane.  In  very  severe  cases  four  oi-  six  applications  of  the  scissors  may  be 
necessaiy.  The  operation  is  soon  accomplished ;  as  the  wounds  heal,  contraction  takes 
place,  the  aperture  of  the  anus  becomes  diminished  and  braced  up,  and  the  prolapsus 
no  longer  occurs. 

It  is  important  to  bear  in  mind  that,  in  veiy  severe  cases,  not  only  is  it  necessary 
to  remove  the  relaxed  integument,  but  portions  of  the  mucous  membrane,  which  in 
instances  of  long  standing  has  become  converted  into  a  tissue  more  like  leather  than 
anything  else,  must  also  be  taken  away.  If  this  step  be  not  resorted  to,  a  disappoint- 
ment will  ensue  as  regai'ds  a  complete  remedy  of  the  prolapsus.  Hence  the  surgeon 
must  think  of  the  possibility  of  somewhat  severe  haemorrhage,  which  will  occasionally 
occur.  After  a  portion  of  the  mucous  membrane,  however. small,  has  been  snipped 
away,  I  have  seen  it  occur  to  a  veiy  great  extent,  and  when  it  was  least  ex- 
pected. 

If  haemorrhage  to  a  large  extent  does  occur  after  a  surgical  operation  on  the 
rectum,  the  patient  will  in  a  few  hours  complain  of  tenesmus,  and  express  a  desire  to 
go  to  the  closet ;  he  will  then  evacuate  a  large  quantity  of  blood  and  become  faint. 
In  such  a  case  it  will  be  necessaiy  to  clear  away  any  coagula  which  may  be  in  the 
gut,  to  elevate  the  pelvis,  and  introduce  some  ice  into  the  bowel.  Should  this  not 
stop  the  bleeding,  a  careful  examination  should  be  made  with  a  speculum,  and  the 
bleeding  orifice  be  looked  for  and  tied,  or,  if  at  hand,  the  hot  iron  should  be  freely 
applied.  Sometimes  it  will  be  diilicult,  or  almost  impossible,  to  effect  this;  and  then 
the  rectum  must  be  carefully  plugged  by  portions  of  sponge  or  lint,  to  which  a  thread 
should  be  tied,  that  the  compress  may  be  more  readily  withdrawn  when  the  bleeding 
has  ceased. 

It  may  here  be  stated,  that  the  risk  of  severe  haemorrhage  after  the  mucous  mem- 
brane has  been  excised  may  be  in  a  great  measure  obviated  by  the  surgeon  taking 
care  to  introduce,  through  the  edges  of  each  incision,  one  or  more  fine  sutures  before 
the  patient  is  left. 

Another  mode  of  curing  prolapsus  consists  in  the  application  of  the  ligature  to 
portions  of  the  prolapsed  membrane.  This  plan  is  especially  adapted  to  those  cases 
where  there  is  great  laxity  of  the  mucous  membrane,  and  where  the  surrounding  in- 
tegument is  not  much  involved ;  also  to  those  cases  where  the  prolapsus  is  associated 
with  one  or  more  hsemoi^rhoidal  tumours.  This  operation  was  originally  proposed 
for  prolapsus  by  the  late  Mr.  Copeland,  who  found  it  to  answer  his  expectations 
most  admirably.      It  is   easily  done,  by  pinching  up,  with   a  pair  of  forceps,  small 
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portions  of  the  diseased  membrane,  applying  around  each  a  tight  thread,  cutting  off 
the  extremities,  and  returning  the  parts  within  the  sphinctei-.  If  there  are  distinct 
hsemorrhoidal  tumours  to  deal  with,  the  operation  as  undertaken  for  them,  and  de- 
scribed in  another  place,  must  be  performed.  As  the  prolapsus  is  in  a  great  measure 
the  result  of  the  hpemorrhoids,  the  cui'e  of  the  latter  will  be  followed  by  the  dis- 
apj)earance  of  the  former.  In  some  cases  of  prolapsus  where  the  mucous  membrane 
is  not  altered  in  its  texture,  strong  nitric  acid  is  used  with  great  benefit. 

Cases  of  prolapsus  are  occasionally  met  with  in  persons  of  very  advanced  age,  or 
who  are  suffering  from  some  internal  disorder  which  would  forbid  the  employment 
of  the  ligature.  Probably  there  is,  in  conjunction  with  an  extensive  prolapse  of  the 
mucous  membrane,  a  very  weakened  condition  of  the  sphincter,  and  an  abundance  of 
loose  and  thickened  integument  around  the  anal  orifice  ;  consequently  the  use  of  nitric 
acid  alone  will  not  suffice  to  remedy  the  disorder,  even  if  the  mucous  membrane  be 
not  much  altered  in  its  character.  In  such  cases  I  combine  the  use  of  the  nitric  acid 
with  the  removal  of  two,  three,  or  four  slips  of  the  thickened  integument  from  ai'ound 
the  margin  of  the  anus.  The  acid  should  first  be  thoroughly  applied  to  the  mucous 
membrane  on  one  or  more  occasions  ;  and  after  the  lapse  of  a  few  days  the  subsequent 
part  of  the  treatment  should  be  adopted  by  using  the  scissors  in  the  manner  before 
described.  Most  beneficial  results  Avill  follow  from  this  practice,  and  it  may  be  un- 
dertaken without  fear  of  danger  in  cases  where  the  ligature  would  not  be  justi- 
fiable. 

Although  either  of  these  methods  of  treatment  may  be  adopted  with  success,  I 
now  almost  invariably  remove  a  prolapsus  in  the  adult  by  the  operation  with  the 
clamp  and  cautery,  as  in  instances  of  haemorrhoids,  and  in  precisely  the  same  manner. 
If  the  tumour  be  small,  it  is  only  necessary  to  remove  one  or  two  folds  of  mucous 
membrane ;  but  if,  as  in  some  cases,  it  be  very  voluminous,  it  is  needful  to  apply  the 
clamp  to  several  portions  of  the  protruded  membrane.  If  there  be  great  laxity  of 
the  anus  with  redundancy  of  skin,  two  or  three  slips  of  the  latter  should  be  removed 
with  the  scissors,  as  in  the  operation  of  Dupuytren.  I  find  this  treatment  is  just  as 
successful  as  when  it  is  practised  for  the  removal  of  haemorrhoids. 

In  those  cases  where  any  operative  measure  is  not  advisable,  great  I'elief  may  be 
obtained  by  the  use  of  a  pessary  or  spring  pad. 

Fistula  in  Ano. 

The  artificial  communication  between  the  cavity  of  the  rectum  and  the  neighbour- 
ing textures  denominated  fistula  in  ano  constitutes  an  affection  of  very  great 
interest  and  importance,  as  there  is  a  difference  of  opinion  regarding  the  exa,ct 
pathology ;  and  for  the  most  part  an  operation  more  or  less  severe  is  required  for  the 
cure  of  the  disease. 

Very  opposite  opinions  have  been  propagated  by  eminent  surgeons  regarding  the 
formation  of  fistula.  Thus,  it  has  been  confidently  asserted  by  Sir  B.  Brodie  that 
the  origin  of  the  disease  was  the  existence  of  an  ulcer  in  the  mucous  membi'ane,  and 
that  the  suppuration  in  the  neighbouring  textures  was  subsequent  to  and  dependent 
upon  this  ulceration.  On  the  other  hand,  it  has  been  as  confidently  stated  by  Mr. 
Syme  that  the  first  step  in  the  formation  of  this  disease  M'as  an  inflammation  and 
suppuration  in  the  cellular  tissue  external  to  the  bowel,  and  that  the  abscess  sub- 
sequently opened  into  the  gut,  and  thus  the  fistula  was  constituted. 

There  can  be  no  doubt  that  the  disease  originates  in  both  ways.  We  are  ac- 
quauited  with  the  fact  that  inflammation  and  ulceration  of  the  mucous  coat  of  the 
rectum  occur  both  spontaneously  and  as  the  result  of  injury  produced  by  foreign 
bodies;  ulceration  having  occurred,  some  of  the  contents  of  the  rectum  escape  into 
the  surrounding  cellular  tissue,  and  excite  suppuration. 

A  fistula  is  sometimes  produced  by  direct  violence  ;  an  illustration  of  this  occurred 
recently  in  my  practice.  A  gentleman  had  a  bougie  roughly  thrust  uji  his  anus;  this 
penetrated  the  coats  of  the  bowel,  suppuration  took  place  in  the  tissues  aiound.  I 
saw  him  seven  weeks  after  the  accident,  and  found  an  opening  in  the  bowel  the  size 
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of  a  sixpence  leading  to  the  cavity ;  there  was  no  external  opening.  In  the  opera- 
tion I  made  an  incision  in  the  skin  and  laid  open  the  parts  included,  and  the  fistula 
was  soon  cured. 

In  the  majority  of  cases  of  fistula  in  ano,  the  first  step  in  the  formation  of  the 
disease  is  the  existence  of.  an  abscess  in  the  cellular  tissue  surrounding  the  bowel  ;  as 
the  matter  increases,  the  various  textures  are  involved,  the  cavity  of  the  bowel  is 
pressed  upon,  the  mucous  and  muscular  coats  are  separated  to  a  greater  or  less  ex- 
tent, and  at  last  the  former  membrane  is  penetrated. 

The  external  opening  may  present  itself  as  a  simple  minute  puncture,  and  when 
situated  close  to  the  anus  may  be  so  hidden  between  the  folds  of  the  integument  as 
readily  to  escape  observation,  unless  it  be  carefully  looked  for  ;  the  only  thing  which 
marks  its  presence  being  a  slight  moisture  escaping  from  one  point  when  pressure  is 
made.  In  other  instances  of  more  extensive  and  old-standing  disease,  the  opening 
or  openings  present  themselves  as  somewhat  prominent  apertures,  not  unlike  those 
seen  in  connection  with  dead  bone,  and  surrounded  by  more  or  less  erythema  of  the 
skin,  so  that  there  is  not  the  least  difficulty  in  finding  them. 

Although  for  the  most  part  it  will  be  found  that  the  external  opening  of  a  fistula 
is  by  the  side  of  and  some  little  distance  from  the  anus,  it  is  well  to  know  the  fact 
that  sometimes  it  is  so  close  to  the  circumference  of  the  anus  that  it  is  necessary  for 
the  patient  to  protrude  the  parts  well  before  this  aperture  can  be  discerned. 

An  extei-nal  opening  does  not  always  exist,  and  then  is  constituted  what  the 
older  surgeons  named  a  blind  or  incomplete  fistula.  This  form  of  the  disease  is 
somewhat  rare,  and  it  is  very  likely  to  be  overlooked  or  misunderstood. 

The  internal  opening  of  a  fistula  nearly  always  exists ;  and  indeed,  according  to 
that  view  which  looks  upon  the  formation  of  the  disease  by  preliminary  ulceration  of 
the  mucous  membrane,  an  opening  must  necessarily  obtain ;  but  there  is  no  doubt 
that  there  are  cases  of  incomplete  fistula  where  there  is  no  opening  into  the  bowel ; 
an  examination  on  the  living  body  alone  might  not  be  a  sufficient  proof  of  this,  for 
the  opening  may  exist,  and  not  be  ascertained  ;  but  no  such  source  of  deception  can 
occur  after  death.  There  are  three  specimens  in  St.  George's  Hospital  Museum,  as 
well  as  two  preparations  in  the  Museum  of  St.  Bartholomew's  Hospital,  which  show 
this.  On  careful  examination,  however,  it  will  be  noticed  that  the  mucous  mem- 
brane of  the  rectum  at  the  spot  where  the  opening  w^ould  have  existed  is  very  much 
thinned. 

Formerly  it  was  considered  that  the  internal  opening  was  situated  much  higher 
up  than  is  really  the  case.  Subsequent  investigations,  however,  and  especially  those 
instituted  by  Sabatier,  Ribes,  and  Velpeau,  have  proved  that  in  the  larger  number 
of  instances  the  internal  opening  is  situated  within  an  inch  or  an  inch  and  a  half 
from  the  anus.  In  more  rare  cases,  howevei-,  it  happens  that  the  internal  opening 
will  exist  as  high  up  as  three  inches  from  the  anus.  It  is  rare  that  more  than  one 
inner  opening  exists  ;  and  it  has  been  affirmed  by  a  recent  writer  that  it  is  always 
single  ;  but  this  is  an  eri-or,  as  cases  are  occasionally  met  with  where  there  are  two 
or  more  distinct  apertures  in  the  gut.  And  it  is  easy  to  understand  how  this  occurs; 
for  in  some  of  the  more  severe  cases  of  abscess  near  the  rectum  the  matter  strips  up 
the  cut,  separating  it  from  the  cellular  tissue  to  the  extent  of  three  or  four  inches  ; 
and  it  is  but  likely  that  the  mucous  membrane  should  become  thinned,  and  ultimately 
perforated,  by  the  pressure  of  the  matter  at  more  points  than  one. 

The  course  which  the  sinus  takes  differs  ;  it  may  be  simply  stibcutaneous.  Very 
frequently  it  runs  through  the  fibres  of  the  external  sphincter,  or  it  may  be  found  to 
traverse  the  stibstance  of  the  levator  ani.  In  one  very  beautiful  preparation  in  St. 
George's  Hospital  Museum  the  fistulous  canal  is  shown  to  be  running  closely  beneath 
the  fibres  of  the  internal  sphincter. 

Sometimes  the  result  of  extensive  suppuration  around  the  lower  part  of  the 
rectum  is  the  formation  of  a  double  fistula,  either  complete  or  incomplete  ;  that  is  to 
say,  there  may  be  a  fistulous  tract  on  either  side,  having  an  internal  as  Avell  as  an 
external  aperture  ;  or  a  sinus  may  exist  on  either  side  of  the  bowel,  and  yet  there  be 
only  an  opening  into  the  latter  on  one  aspect ;  or  there  are  two  sinuses,  one  of  them 


FISTULA   IN   ANO.  849 

opening  both  into  the  bowel  and  on  the  skin,  whilst  the  other  has  only  an  internal 
aperture.  There  is  occasionally  also  a  curious  condition,  where  the  fistulous  sinuses 
surround  the  back  part  of  the  rectum,  and  have  a  common  opening  in  the  bowel ; 
this  form  of  the  disease  has  been  not  inaptly  called  the  horse-shoe  fistula.  In  very 
severe  cases  the  sinuses  are  found  to  be  branching  out  across  the  buttock  in  various 
directions  ;  this  state  is  not  uncommonly  associated  with  stricture  of  the  bowel  of 
either  a  simple  or  malignant  character.  In  an  instance  which  I  saw  in  consultation 
with  Mr.  Holberton  of  Hampton,  the  sinus  extended  so  far  down  as  the  lower  third 
of  the  thigh  posteriorly.  The  fistula  in  this  case  was  the  result  of  stricture  one 
inch  from  the  anus. 

The  causes  which  produce  fistula  are  various,  and,  understanding  its  pathology, 
we  must  look  to  those  circumstances  which  ai'e  liable  to  excite  inflammation  and 
suppuration  about  the  rectum.  In  some  rare  cases  the  disease  is  of  a  traumatic 
origin.  Thus  a  fish-bone  may  have  adhered  to  the  mucotis  membrane  of  the  rectum, 
and  produced  ulceration  and  subsequent  abscess,  which  has  degenerated  into  fistula; 
or  the  ulceration  may  have  primarily  taken  place  in  the  mucous  membi-ane  in  persons 
who  have  suffered  from  severe  dysentery.  In  the  greater  number  of  cases,  however, 
when  abscess  has  been  the  primary  step,  the  morbid  action  has  been  idiopathic, 
occui-ring  in  persons  who  have  been  out  of  health,  or  who  have  been  ill  from  some 
specific  disease.  Those  who  have  lived  long  in  tropical  climates,  and  who  have 
suflTered  from  disease  of  the  liver,  are  doubtless  more  liable  than  othei-s  to  get  fistula. 
A  violent  blow  upon  the  perinseum  or  ischio-rectal  region  will  produce  abscess  whicli 
will  terminate  in  fistula.  I  have  recently  operated  upon  a  very  healthy  young  man 
where  the  disease  could  be  ti'aced  to  this  source. 

When  an  inner  opening  exists  without  any  external  aperture,  the  diagnosis  is 
somewhat  difficult.  The  j)atient  will  complain  of  having  suffered  from  more  or  less 
pain  about  the  rectum  ;  this  had  gradually  become  more  severe,  until  there  was 
perhaps  some  alleviation,  accompanied  with  a  discharge  of  purulent  matter  from  the 
anus.  On  examination,  the  surgeon  will  detect  a  distinct  and  circumscribed  indui^ation 
by  the  side  of  the  anus,  very  painful  to  the  touch  ;  and  on  pressing  the  part  towards 
the  anus  purulent  fluid  will  be  observed  to  escape  in  considerable  quantity.  And 
when  the  integument  has  become  thinned,  fluctuation  may  be  discovered ;  bvit  not  in 
all  cases. 

It  should  not  be  taken  for  granted  that,  because  a  sinus  exists  close  to  the  anus, 
it  must  be  connected  with  the  rectum  ;  for  abscess  and  fistulous  openings  may  exist  in 
connection  with  disease  in  other  parts.  Thus  sometimes  an  ordinary  pelvic  abscess 
may  discharge  itself  close  to  the  anal  aperture,  or  an  abscess  in  communication  with 
the  hip-joint  will  open  into  the  ischio-rectal  fossa.  An  abundant  discharge  from  a 
cavity  connected  with  the  prostate  gland  took  place  in  this  situation  in  a  recent 
case  under  my  own  care.  Necrosis  of  the  tuberosity  of  the  ischium  or  of  the 
extremity  of  the  sacrum  may  exist,  and  the  aperture  in  connexion  with  the  disease 
may  be  present  in  the  same  situation. 

I  attended  an  elderly  gentleman  some  time  since  who  had  suffered  for  several  years  from, 
a  fistula.  Two  operations  had  been  performed  upon  him  hj  a  most  eminent  surg^eon,  hut 
the  fistula  remained  unhealed.  When  he  came  under  my  observation  a  most  careful  exam- 
ination was  made  with  the  view  of  detecting  the  cause  of  the  failure  of  these  operations ; 
and  by  passing  the  probe  up  to  the  posterior  part  of  the  rectum,  a  portion  of  necrosed  bone 
was  felt.  The  fistula  was  freely  incised,  and  a  small  piece  of  the  sacrum  was  removed. 
Tlie  existence  of  this  disease  had  been  overlooked,  and  hence  the  failure  of  the  two  previous 
operations,  which  had  been  performed  as  for  an  ordinary  fistula  in  ano.  I  may  mention 
that  after  the  third  operation  the  patient  perfectly  recovered. 

In  order  to  bring  about  the  cure  of  a  fistula  in  ano,  it  is  necessary  in  the  great 
majority  of  cases  to  perform  a  surgical  operation,  which  fortunately,  from  the 
attention  devoted  to  this  disease  by  Pott  and  others,  is  a  much  more  simple  business 
now  than  it  was  in  former  days,  and  if  proper  judgment  be  used  in  selecting  the 
cases,  is  almost  always  attended  with  siTccess. 

Before,  however,  proceeding  to  consider  more  especially  the  treatment  for  the 
disease  when  the  fistulous  communication  has  been  formed,  it  is  necessary  to  make 
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some  observations  on  the  im[)ortance  of  dealing  promptly  with  the  inflammatory  and 
suppurative  process  which  forms  the  first  stage  of  the  affection.  When  a  patient  is 
suffering  from  the  symptoms  of  threatened  abscess  near  the  rectum,  he  should  lie  in 
the  recumbent  posture,  and  the  bowels  should  be  thoroughly  evacuated  by  a  dose  of 
calomel,  followed  by  castor  oil ;  hot  fomentations  and  poultices  should  be  assiduously 
employed,  and  the  diet  must  be  sparing.  By  the  early  adoption  of  these  measures 
threatened  abscess  will  be  arrested,  and  all  the  symptoms  subside.  If,  however, 
there  be  good  reason  to  believe  that  mattei-  has  already  been  formed,  it  will  be 
necessary,  in  order  to  prevent  a  fistula,  to  make  a  free  incision  into  the  centre  of  this 
swelling  with  a  narrow  sharp  bistoury.  In  some  cases,  where  the  pus  is  deeply 
seated,  the  point  of  the  knife  must  be  passed  much  farther  than  would  at  first  appear 
to  be  necessaiy.  In  such  a  case  the  evacuation  of  the  abscess  will  be  facilitated  by 
the  introduction  of  the  left  forefinger  into  the  gut ;  by  its  assistance  the  swelling  may 
be  pushed  forwards  and  made  more  prominent.  When  the  abscess  has  been  opened, 
it  will  be  prudent  to  insert  a  small  portion  of  lint  into  the  aperture,  in  order  to 
prevent  its  closure.  The  part  should  then  be  well  poulticed,  and  the  patient  should 
remain  quiet  during  a  few  days. 

In  many  cases,  where  the  inflammation  of  the  cellular  tissue  has  not  existed  long, 
and  where  the  general  health  is  not  much  at  fault,  an  abscess  close  to  the  rectum  will 
completely  heal  by  this  prompt  evacuation  of  its  contents,  and  thus  the  fistula  will 
be  prevented.  Hence  is  shown  the  vast  importance  of  properly  understanding  the 
pathology  of  this  disease,  and  thereby  being  able  to  arrest  it  in  its  first  stage. 

In  those  cases,  however,  where  there  has  been  extensive  mischief,  and  the  lower 
part  of  the  rectum  has  been  much  denuded,  or  where  the  general  health  has  been 
weakened  from  this  or  some  other  cause,  even  this  prompt  surgical  treatment  will 
not  prevent  the  abscess  from  degenerating  into  a  fistula  ;  and  in  other  very  numerous 
cases,  the  abscess  has  been  allowed  to  burst,  and  the  fistulous  communication  between 
the  gut  and  the  external  surface  has  been  formed. 

In  some  cases  where  the  sinus  is  short  and  free  from  induration,  it  may  be  made 
to  heal  by  the  employment  of  irritating  injections  thrown  into  the  canal.  Those 
which  are  likely  to  prove  of  most  service  are  injections  composed  of  the  pure  tincture 
of  cantharides,  or  of  the  tincture  of  iodine  undiluted,  which  should  be  used  daily. 
Another  method  of  healing  these  fistulje  consists  in  instating  the  sinus  by  passing  a 
silver  probe  covered  at  its  extremity  with  fxised  nitrate  of  silver.  Each  of  these 
measures  is  occasionally  successful,  especially  when,  at  the  same  time,  the  general 
system  is  improved  by  medical  treatment,  and  by  change  of  air.  Therefore,  in  those 
cases  where  there  is  no  cause  for  hurry,  or  where  the  patient  is  unwilling  to  undergo 
an  operation,  these  means  of  cure  should  be  tried  perseveringly,  and  both  patient  and 
surgeon  will  sometimes  be  rewarded  with  success. 

Fistula  in  ano  may  be  treated  successfully  by  ligature,  and  it  is  a  method  which 
was  warmly  recommended  by  Mr.  Luke.  The  operation  is  effected  by  passing  a 
common  ligature,  by  means  of  an  eyed  probe,  through  the  external  aperture  into 
the  bowel  ;  then  adapting  the  two  ends  of  the  thread  to  a  small  screw,  which  can  be 
tightened  from  time  to  time  as  the  ligatui-e  is  cutting  its  way  out  fi'om  the  fistula. 
The  process  of  separation  is  generally  completed  in  a  week  or  ten  days  ;  and  as  the 
ligature  ulcerates  away,  the  cavity  behind  becomes  gradually  filled  up.  The  mode 
adopted  and  the  instruments  used  by  Mr.  Luke  are  described  in  the  'Lancet' 
for  1845,  p.  22 L 

There  ai^e  some  advantages  in  the  ligature.  Thus,  it  may  be  employed  without 
fear  of  producing  hsemorrhage ;  and  therefore  in  those  rare  instances  where  the  inner 
opening  of  the  fistula  is  situated  high  up,  and  where  serious  bleeding  may  be  expected 
to  arise  after  a  cutting  operation,  this  mode  of  treatment  should  be  adopted.  Again, 
there  are  patients  every  now  and  then  to  be  met  with  who  are  so  nervous  about  a 
cutting  operation,  that  even  with  the  promise  of  chloroform,  they  will  not  submit  to 
the  knife;  in  such  the  treatment  by  ligature  can  be  advantageously  substituted.  It 
is  not  a  method  adapted  to  cases  where  the  sinuses  are  very  tortuous  and  extend  in 
various  directions  ;  but  in  those  instances  where  the  fistula  is  simple,  there  is  no  doubt 
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that  the  application  of  the  ligatui-e  will  be  followed  by  success,  although  the  process 
is  a  somewhat  tedious  one,  and  sometimes  it  has  to  be  abandoned  in  consequence  of 
the  pain  and  annoyance  caused.  The  use  of  the  elastic  ligature  has  lately  been  ad- 
vocated in  the  simpler  forms  of  fistula  by  Mr.  Allingham. 

In  by  far  the  majority  of  cases  of  fistula  in  ano,  an  operation  by  the  knife— that 
commonly  danominated  the  operation  for  fistula — is  needed,  if  a  satisfactory  and 
efficient  cure  be  looked  for.  This  consists  in  the  division  of  the  structures  situated 
between  the  sinus  and  the  cavity  of  the  intestine,  and,  in  fact,  the  laying  open  of  the 
entire  tistula  from  one  orifice  to  the  other.  This  proceeding  is  rendered  necessary  in 
many  cases  of  obstinate  sinuses  situated  in  other  parts  of  the  body  ;  and  it  is  easy 
to  understand  how  imperatively  it  is  called  for  when  a  sinus  implicates  a  part 
periodically  acted  upon  by  a  powerful  sphincter  muscle,  whose  contractions  alone  will 
suffice  to  prevent  the  healing  of  the  tistula,  even  wei-e  there  no  other  causes  at  work 
to  impede  this  process.  The  object,  therefore,  of  the  surgeon  in  perfoi'ming  the 
operation  is  not  only  to  lay  the  sinus  open,  and  thus  place  it  in  a  more  favourable 
condition  to  heal,  but  by  dividing  the  sphincter  muscle  to  paralyse  its  action  for  a 
time,  and  thus  to  keep  the  wound  at  rest — a  proceeding  found  to  be  essential  for  a 
cure,  not  only  here,  but  in  the  treatment  of  wounds,  sores,  or  injuries  in  other  parts 
of  the  body. 

The  operation,  as  performed  now,  is,  in  the  majority  of  cases,  a  simple  one,  com- 
pared with  the  same  before,  or  even  after,  the  days  of  Pott,  whose  writings  tended 
so  powerfully  to  diffuse  correct  views  regarding  the  pathology  and  treatment  of  fistula 
in  ano.  Instead  of  excising  the  fistulous  tract,  or  even  of  making  very  free  incisions 
high  up  in  the  gut,  the  surgeon  only  finds  it  needful  to  divide  those  structures  which 
are  limited  by  the  two  orifices  of  the  sinus  ;  and  it  is  now  pietty  clearly  ascertained 
that,  in  the  majority  of  instances  of  the  disorder,  the  inner  opening  is  met  with  at  a 
point  not  higher  than  an  inch,  or  little  more,  from  the  anus ;  and  it  is  not  necessaiy 
to  carry  the  incision  higher  into  the  rectum,  even  thoiigh  the  sinus  may  extend  for 
some  distance  by  the  side  of  the  bowel  above  the  opening. 

The  operation  is  performed  in  the  following  simple  manner  : 

The  patient,  who  has  had  the  bowels  well  cleared  out  previously  both  by  castor- 
oil  and  by  an  enema,  and  who  has  been  rendered  insensible  by  chloroform,  lies  upon 
his  side ;  an  assistant  separates  the  buttocks.  The  operator  introduces  his  left  fore- 
finger, well  oiled,  into  the  rectum,  and  then  passes  a  curved,  narrow-bladed  bistoury 
with  a  blunt  point  through  the  external  opening,  and  carries  it  along  the  sinus  until 
the  point  is  made  to  enter  the  bowel  through  the  internal  opening,  and  to  come  in 
contact  with  the  forefinger,  the  bulb  of  which  is  tui'ned  towards  the  orifice  of  the 
sinus.  This  being  effected,  the  surgeon,  by  a  kind  of  sawing  motion  with  the  hand 
holding  the  knife,  and  assisted  by  the  left  forefinger,  pushing  the  instrument  down- 
wards, divides  the  whole  of  the  structures  between  the  sinus  and  the  anus,  bringing 
out  both  knife  and  forefinger  together.  In  those  cases  where  sinus  is  single,  this  one 
incision  is  alone  necessary ;  but  where  there  are  one  or  more  tracks  branching  off, 
the  bistoury  must  be  carried  along  them,  so  that  the  undermined  integument  may  be 
fully  opened  and  the  wound  made  one. 

If  it  has  been  ascertained  that  an  internal  opening  does  not  exist,  the  knife  must 
be  forced  throvigh  the  mucous  membrane  into  the  cavity  of  the  bowel  at  that  spot 
where  the  tissue  is  found  to  be  thinnest,  and  the  operation  shovild  be  then  completed. 
It  is  not  necessary  to  carry  the  knife  to  the  very  extremity  of  the  sinus,  if  this 
extends  to  a  considerable  length,  whether  there  be  an  inner  aperture  of  the  fistula 
or  not. 

After  the  operation  is  completed,  a  small  strip  of  oiled  lint  should  be  placed 
lightly  between  the  edges  of  the  wound,  but  there  should  be  no  plugging  or  thrusting 
in  of  large  pieces ;  a  pad  and  bandage  may  then  be  lightly,  yet  firmly,  placed  over  the 
parts ;  the  patient  should  be  kept  quiet  in  bed,  and  should  have  a  dose  of  chalk- 
mixture  and  laudanum,  in  order  that  the  bowels  may  be  confined ;  his  diet  should  be 
such  as  not  to  cause  much  faecal  acciimulation.  At  the  end  of  three  days,  a  dose  of 
castor-oil  ahould  be  given ;  and  after  the  bowels  are  evacuated,  the  wound  should  be 
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cleansed  and  dressed  again.  A  small  portion  of  lint  should  be  introduced  from  day 
to  day  within  the  edges  of  the  wound ;  and  if  it  look  flabby,  a  solution  of  sulphate  of 
zinc  or  of  copper  may  be  employed  by  means  of  the  lint.  In  the  majority  of  cases,  if 
there  be  nothing  adverse,  the  wound  made  in  the  operation  will  heal  up  soundly  in 
two  or  three  weeks.  In  some  cases,  however,  without  any  appreciable  cause,  the 
healing  process  will  be  retarded  ;  a  useful  remedy  in  such  a  case  is  the  confection  of 
black  pepper,  in  drachm  doses,  every  night ;  or  it  may  be  needful  to  send  the  patient 
away  for  change  of  air,  when  the  wound,  which  has  hitherto  become  stationary,  will 
often  commence  healing  again  rapidly. 

Before  undertaking  the  operation  for  fistula,  the  surgeon  should  take  especial  care 
to  examine  the  patient,  not  only  locally,  but  as  to  the  general  state  of  health ;  for 
this  disease  is  not  unfrequently  complicated  with  other  morbid  states,  which  may 
either  render  any  cutting  operation  unadvisable,  or  may  induce  delay  in  order  that 
some  preparatory  measures  may  be  adopted.  Thus  it  is  well  known  that  fistula  in 
ano  is  not  unfrequently  associated  with  pulmonary  disease  ;  and  if  this  be  found  to 
exist,  it  certainly  would  not  be  prudent  to  peiform  the  operation,  unless  the  sufiering 
from  the  local  affection  should  be  very  great,  and  the  mischief  in  the  chest  be  very 
slight.  If  the  fistula  be  cut  when  the  patient  is  suffering  from  phthisis  pulmonalis, 
the  wound,  in  the  majority  of  cases,  M^ill  not  heal  up,  even  though  life  may  be  spared 
for  a  considerable  time. 

There  are  other  cases,  also,  where  fistula  is  met  with  in  persons  who  have  had 
their  health  broken  down  by  a  long  residence  in  hot  countries,  and  have  suffered 
from  dysentery  and  disease  of  the  liver  ;  or  cases  are  seen  where  either  the  liver  or 
kidneys  have  become  structurally  altered-  by  free  indulgence  in  ardent  spirits.  An 
operation  in  such  instances  is  generally  to  be  avoided,  unless  there  be  some  urgent 
reason  for  its  adoption. 

When  a  fistula  is  connected  with  a  stricture  of  the  rectum,  a  careful  consideration 
of  the  case  is  required.  If  the  obstruction  be  of  a  malignant  nature,  of  course  any 
operation  is  not  to  be  thought  of.  It  may,  however,  be  somewhat  diflicult  to 
ascertain  at  the  early  stage  of  the  affection  whether  the  stricture  be  of  a  malignant 
character  or  otherwise,  and  the  fistula  in  connection  with  it  may  have  been  divided. 
In  this  case,  either  this  wound  will  not  heal,  or  its  cicatrix  will  put  on  a  scirrhous 
character. 

I  was  called  to  see  a  middle-aged  woman,  who  had  been  operated  upon  on  two  occasions 
for  fistula,  unsuccessfully,  by  a  surgeon  of  large  experience.  On  examination  I  found  that 
the  wound  had  only  partly  healed,  and  had  taken  on  a  scirrhous  character.  On  examining 
the  rectum,  I  found  that  there  was  a  firm  indurated  stricture  about  an  inch  up,  and  there 
was  much  hardness  about  the  parts  altogether.  I  gave  an  opinion  at  the  time,  that  it  was  a 
question  whether  the  disease  was  not  of  a  malignant  character,  although  the  features  were 
not  decided.  At  any  rate,  the  ill  success  attending  the  operations  for  the  fistula  was  due  to 
the  existence  of  the  disease,  which  pei'haps  at  the  time  was  overlooked.  I  ascertained  from 
a  medical  friend  that  this  woman  died  six  months  afterwards,  and  that  the  disease  had 
manifested  itself  as  cancer. 

If  a  fistula  be  complicated  by  a  simjjle  stricture  of  the  rectum,  and  this  latter  be 
overlooked,  the  operation  will  in  all  probability  fail.  When  the  stricture  is  recognised, 
preliminary  treatment  is  to  be  employed  before  the  knife  is  used.  The  contracted 
part  should  be  dilated  by  the  bougie,  and  subsequently  the  sinus  is  to  be  laid  open ; 
during  the  after  treatment,  too,  this  use  of  the  bougie  must  be  strictly  adhered  to, 
otherwise  contraction  will  recur,  and  the  sinus  will  not  close.  When  the  inner 
opening  of  the  fistula  is  situated  above,  the  stricture,  this  latter  may  be  divided  at 
the  same  time  that  the  siniis  is  laid  open ;  but  it  is  better  even  in  such  a  case  to  em- 
ploy the  bougie  prior  to  the  operation,  if  there  be  not  any  decided  objection  to  this 
proceeding. 

Every  now  and  then  a  weakness  or  entire  loss  of  power  of  the  sphincter  occurs 
after  its  division,  more  especially  in  those  instances  where  two  or  thi«e  operations 
have  been  rendered  necessary.  In  three  instances  which  have  lately  presented  them- 
selves to  my  notice  the  operation  had  been  repeated  thrice  in  two  of  the  patients,  aud 
twice  in  the  other.      In  two  out  of  the  three  the  loss  of  power  was  complete  ;  when 
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it  is  but  partial,  recovery  may  take  place  after  the  parts  are  thoroughly  and  soundly 
cicatrised. 

In  some  rare  cases  there  will  be  an  external  opening  on  either  side  of  the  rectum, 
with  only  one  inner  aperture.  It  then  becomes  a  question  as  to  what  should  be  done. 
The  operation  performed  on  that  side  where  the  inner  opening  exists,  together  with 
slightly  enlarging  the  mouth  of  the  sinus  on  the  other,  will  sometimes  suffice  ;  but  if 
this  be  found  to  be  ineffectual,  both  the  fistulous  tracks  must  be  freely  incised.  The 
objection  to  this  double  operation  consists  in  the  circumstance  that  loss  of  power 
over  the  sphincter  may  ensue.  When  there  is  a  complete  fistula  on  both  sides,  a 
double  operation  must  be  performed,  and  it  should  be  effected  on  one  occasion. 

Ulcer  of  the  Rectum  and  Anus. 

Painful  ulcer  of  the  rectum,  or  fissure  of  the  anus,  is  that  where  the  ulceration  is  situ- 
ated partly  without  and  partly  within  the  rectum.  The  existence  of  this  form  of  ulcer  is 
not  unfrequently  ovei'looked,  because,  although  the  symptoms  are  peculiar  and  striking, 
th  e  pathological  change  causing  them  is  not  readily  detected,  unless  by  one  accustomed 
to  look  for  it.  The  patient  who  is  suffering  from  this  form  of  the  affection  will  com- 
plain of  having  what  he  terms  the  piles ;  on  questioning  him  closely,  it  will  be  ascertained 
that  there  is  not  any  protrusion,  but  that  he  feels  more  or  less  acute  pain  in  passing 
the  contents  of  the  bowels.  This  pain,  instead  of  diminishing,  increases  in  severity 
after  the  act,  and  lasts  for  a  considerable  time,  varying  from  a  quarter  of  an  hour  to 
four  or  five  hours  ;  it  then  ceases,  and  there  is  no  suffering  until  the  bowels  are  again 
moved,  when  repetition  occurs;  and  as  time  goes  on  the  symptoms  become  more 
severe.  There  is  also  in  some  cases  a  flow  of  blood,  and  in  all  a  more  or  less  purulent 
discharge.  On  examination  there  will  be  nothing  visible  externally,  with  the  ex- 
ception, perhaps,  of  a  small  excrescence  or  pile  about  the  size  of  a  currant ;  and  this 
is  found  in  a  large  proportion  of  cases  of  ulcer  of  the  anus  and  rectum,  and  is  a  sign 
of  great  importance.  On  requesting  the  patient  to  protrude  the  parts  as  much  as 
possible,  and  separating  the  sides  of  the  anus  veiy  carefully,  the  ulcer  will  be  seen 
situated  at  the  base  of  the  little  tumour,  which  in  nine  cases  out  of  ten  is  at  the  pos- 
terior border  of  the  anus.  In  one  case  the  ulcer  may  be  only  the  eighth  of  an  inch  in 
length,  and  its  extent  may  be  defined  by  the  eye  alone ;  in  another  instance  it  may 
be  more  than  half  an  inch  in  length,  and,  extending  beyond  the  verge  of  the  anus, 
implicate  the  mucous  membrane  of  the  rectum  itself.  When  this  is  the  case,  the 
limit  of  the  ulcer  cannot  be  seen,  but  it  is  necessary  to  introduce  the  finger  into  the 
rectum,  when  the  peculiar  and  roughened  sensation  caused  by  the  breach  of  surface 
is  readily  detected  by  a  practised  hand.  This  introduction  of  the  finger  is  accompanied 
generally  with  excessive  pain. 

It  is  extremely  important  to  employ  the  greatest  care  in  the  investigation  of  these 
cases  ;  for  a  small  ulcer  may  be  easily  overlooked,  in  consequence  of  the  rugte  around 
the  anus  enveloping  the  part  and  hiding  it  from  sight.  It  is  well,  therefore,  when 
this  disease  is  suspected,  to  have  a  good  light,  and  to  take  care  that  the  examination 
be  not  made  until  the  bowels  have  been  well  evacuated  and  the  parts  well  cleansed 
With  regard  to  the  pathology  of  this  affection,  it  is  difficult  to  come  to  any  correct 
conclusion.  There  is  good  reason  to  believe  that,  in  all  or  most  cases  of  spasmodic 
constriction  of  the  anus,  a  diligent  search  would  bring  to  light  some  slight  ulceration 
or  excoriation,  on  which  the  symptoms  depend.  One  of  the  most  recent  authors  of 
repute,  Mr.  Quain,  holds  the  view  that  the  sphincter  is  but  secondarily  or  sympatheti- 
cally affected,  and  that  the  painful  spasm  is  not  a  disease  in  itself. 

I  think,  perhaps,  that  I  have  more  frequently  met  with  this  affection  in  women 
than  in  men ;  and  most  certainly  they  are  more  liable  to  other  morbid  conditions 
which  produce  much  the  same  kind  of  symptoms  as  those  afforded  by  the  painful 
ulcer.  Amongst  these  I  may  mention  the  displacement  of  the  womb,  which  pressing 
upon  the  rectum  gives  rise  to  a  difficulty  and  pain  in  defsecation ;  that  painful 
condition  of  the  coccyx  which  is  the  result  of  an  injury,  produces  also  Yevy  similar 
symptoms.     I  saw    recently  a  very  marked   case   of  this  kind,  where  an  emijient 
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physician-accoucheuv  considered  that  an  ulcer  of  the  rectum  existed,  whereas,  on 
examination,  no  such  lesion  was  found,  and  appropriate  i-emedies  applied  over  the 
coccyx  soon  brought  about  a  i^emoval  of  the  symptoms  complained  of. 

The  treatment  of  this  affection  consists  either  in  the  employment  of  local  agents, 
or  in  the  use  of  the  bistoury.  In  those  cases  where  the  ulceration  is  only  of  slight 
extent,  is  not  carried  far  within  the  sphincter  ani,  may  be  comprehended  by  the 
naked  eye,  and  the  symptoms  have  not  long  existed,  a  cure  may  be  brought  about  by 
careful  attention  to  the  bowels,  by  the  employment  of  rigid  cleanliness,  and  by  an 
occasional  application  to  the  ulcerated  spot  of  the  solid  nitrate  of  silver  or  sulphate 
of  copper.  After  the  sore  has  been  touched  once  or  twice,  the  effect  will  be,  in  those 
cases  which  are  beneJSted  by  this  treatment,  a  considerable  mitigation  of  the  severe 
pain  which  has  troubled  the  patient  when  at  the  closet  and  afterwards ;  and  the  sore, 
instead  of  presenting  the  greyish  appearance  which  is  usually  observed,  puts  on 
healthy  granulations,  and  slowly  contracts  in  size.  In  order  to  assist  this  process,  a 
lotion  of  sulphate  of  copper  or  sulphate  of  zinc,  one  grain  to  an  ounce  of  water,  should 
be  applied  two  or  three  times  a  day ;  or  if  these  do  not  succeed,  the  ordinary  black 
wash  may  be  used  with  benefit.  The  daily  inti'oduction  of  a  full-sized  bougie,  made 
of  wax  or  of  yellow  soap,  will  sometimes  act  beneficially,  by  distending  the  sphincter 
and  producing  such  an  amount  of  irritation  as  will  set  up  a  healing  process  in  the  sore. 

In  the  more  sever-e  cases,  however,  this  local  treatment  will  fail  to  produce  a 
cure ;  and  there  are  some  persons  who  have  been  brought  to  such  a  state  of  suffering, 
local  and  general,  that  it  will  be  unwise  to  trust  to  measures  which  either  may  not 
succeed,  or  which  may  be  slow  in  giving  relief.  A  modification  of  the  operation 
which  was  originated  by  the  French  surgeon  Boyer,  and  which  consisted  in  the 
division  of  the  sphincter  and  the  tissues  around,  is  now  generally  undertaken  by  the 
best  surgeons,  and  is  found  to  be  successful  in  remedying  this  affection. 

The  operation  itself  is  simple  and  easy  of  execution.  The  bowels  having  been 
well  cleared  out  previously  by  a  dose  of  castor-oil  or  an  injection,  the  surgeon  should 
then  take  a  straight  narrow-bladed,  probe-jyointed  knife,  and  having  passed  his  left 
forefinger  into  the  rectum  beyond  the  extremity  of  the  ulcer,  he  should  introduce  the 
point  of  the  knife  vei-y  carefully,  and  commencing  his  incision  above  the  ulcer,  cany 
the  cutting  edge  fairly  and  quickly  through  the  centre  of  the  sore  or  fissure.  It  is 
absolutely  necessary  to  include  the  whole  length  of  the  sore,  and  not  to  cut  to  one 
side ;  and  therefore  it  is  well  that  .an  assistant  should  open  the  orifice  of  the  anus  as 
far  as  possible,  in  order  that  a  ^ood  view  of  the  greater  pai-t  of  the  ulcer  should  be 
obtained  by  the  operator.  There  is  very  frequently  a  small  external  pile  or  thickened 
fold  of  integument  at  the  base  of  the  sore ;  this  should  also  be  removed,  as  well  as 
any  other  pendulous  flaps  of  skin  which  may  encircle  the  anus.  Scarcely  any  dressing 
is  I'equired  after  this  operation ;  a  small  strip  of  lint  dipped  in  oil  may  be  introduced, 
and  kept  in  for  a  day  or  two,  but  it  is  not  necessary.  It  is  as  well  to  give  an  opiate 
after  the  operation  :  in  the  first  place,  to  lessen  pain  ;  and  secondly,  to  prevent  the 
action  of  the  bowels,  which  should  not  be  allowed  for  two  days  or  more ;  and  then 
this  action  should  be  produced  artificially  by  a  dose  of  castor-oil.  The  wound  should 
be  daily  dressed  with  a  dossil  of  lint  dipped  in  a  weak  solution  of  sulphate  of  zinc 
and  water.  This  dressing  is  not  absolutely  necessary;  but  there  are  some  cases  in 
which  the  wound  becomes  slnggish,  and  then  a  slight  stimulation  is  desirable.  The 
use  of  the  confectio  piperis  nigri  will  assist  the  healing  of  the  wound  after  this  opera- 
tion, as  after  that  for  rectal  fistula. 

It  is  very  necessary  to  make  a  careful  examination  of  the  rectum  at  the  time  of 
operating,  for  it  is  very  possible  that  a  polyj^oid  growth  will  be  found  to  exist  in 
conjunction  with  and  above  the  idcer,  and  which  may  easily  escape  observation.  I 
have  quite  accidentally  discovered  these  growths  more  than  once  lately  after  I  had 
completed  this  operation,  and  had  introduced  the  finger  high  up  into  the  bowel  for 
the  puipose  of  passing  a  suppositoiy.  If  one  or  more  of  these  growths  were  left 
behind,  it  is  probable  that  the  cvire  would  not  be  complete,  or  at  all  events  their 
presence  might  pi^oduce  a  return  of  the  ulcei-ation  ;  for  I  believe  that  not  unfrequently 
it  is  the  presence  of  this  polypoid  growth  that  originates  the  fissure  or  ulcer. 
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It  is  necessary  here  to  refer  to  a  morbid  condition  which  not  unfrequently  exists- 
in  combination  with  this  painful  ulcer,  and  which  may  be  easily  overlooked,  viz., 
vnternal  JistAila.  When  this  exists  the  small  ulcer  will  in  reality  constitute  the 
opening,  and  if  a  probe  be  introduced  it  will  travel  upwards,  under  the  mucous 
membrane,  for  an  inch  or  two,  or  it  sometimes  can  be  passed  downwards  towards  the 
outlet  under  the  external  sphmcter.  In  these  cases,  there  is,  in  addition  to  the 
peculiar  pain,  a  considerable  amount  of  discharge — the  existence  of  this  should  at 
once  excite  the  attention  of  the  surgeon.  If  a  channel  exists  not  only  must  the 
ulcer  be  divided,  but  the  whole  sinus  is  to  be  laid  open.  I  have  met  with  several 
cases  where  a  neglect  of  this  important  step  has  rendered  the  whole  operation  a 
complete  failure,  and  Avhere,  on  laying  open  the  sinus,  a  cure  of  all  the  symptoms  has 
been  effected. 

It  has  lately  been  recommended  in  France  that  an  operation  effecting  the  same 
purpose  as  division  of  the  ulcer  should  be  perfoi'med.  This  consists  in  the  forcible 
tearing  open  of  the  sphincter  by  the  introduction  of  the  two  fingers  into  the  anus, 
and  using  extension.  There  has  been  sufficient  evidence  placed  before  the  pi-ofession 
to  prove  that  this  mode  of  dealing  with  fissure  of  the  rectum  is  attended  with  success ; 
but  it  is  a  proceeding  so  rude  and  unsurgical,  that  we  trust  the  surgeons  of  this 
country  will  not  forsake  the  simj)le  and  effectual  means  we  have  described  when  any 
operative  measure  is  required. 

Stricture  of  the  Rectum. 

This  disease  consists  essentially,  in  most  cases,  of  an  adventitious  deposit  thrown 
out  upon  or  around  the  coats  of  the  intestine.  In  the  most  simple  form  of  stincture, 
there  is  a  more  pi^ominent  ring  of  apparently  hypertrophied  mucous  membrane,  either 
entirely  or  only  partially  surrounding  the  cavity  of  the  gut.  A  careful  examination 
on  the  living  body  with  the  finger,  and  an  investigation  of  the  diseased  pai't  after 
death,  shows  that  the  thickening  is  produced  in  the  areolar  tissue  underneath  the 
mucous  membrane ;  although  there  are  preparations  to  be  met  with  which  lead  to 
the  belief  that  the  encroachment  upon  the  cavity  of  the  gut  is  caused  merely  by  a 
prominent  fold  or  ring  of  the  mucous  membrane  itself.  In  the  more  marked  cases  of 
the  disease,  not  only  is  the  deposit  found  in  the  submucous  cellular  tissue,  but  there 
is  a  thickening  of  the  muscular  coat  as  well,  produced,  not  by  hypertrophy  of  this 
investment,  but  by  an  infiltration  of  the  fibrous  exudation  through  the  meshes  of  the 
muscular  texture.  In  the  more  severe  cases,  where  the  disease  has  lasted  for  a  long 
period,  this  fibrous  deposit  becomes  more  extensive  and  dense.  In  most  cases  there 
is,  together  with  a  very  narrow  contraction,  a  large  amount  of  thickening  of  the  coats 
of  the  bowel ;  but  every  now  and  then  a  considerable  amount  of  contraction  is  found 
without  any,  or  with  scarcely  any,  consolidation  of  the  suiTounding  tissues.  In  one 
veiy  interesting  preparation  in  the  Museum  of  St.  Bartholomew's  Hospital,  there  is 
a  tight  contraction  of  the  gut  about  three  inches  from  the  anus,  the  cavity  being 
diminished  to  about  one-quarter  of  an  inch  in  diameter  for  the  extent  of  an  inch  ; 
but  there  is  not  any  thickening  of  the  tissues  whatever,  and  the  contraction  is 
supposed  to  be  owing  to  muscular  action.  In  some  rare  instances,  the  stricture  is 
caused,  not  by  any  deposit  in  the  walls  of  the  gut,  but  by  fibrous  bands  running 
across  the  cavity  of  the  bowel ;  thus,  in  King's  College  Museum  there  is  a  curious 
specimen,  which  shows  a  stricture  about  one  inch  and  a  half  from  the  anus,  consist- 
ing of  a  cup-shaped  septum,  formed  of  thick  bands  running  across,  in  which  are  three 
or  four  distinct  openings  which  would  each  admit  a  small  quill. 

In  a  few  instances,  the  fibrous  deposit  producing  the  thickening — which  is  the 
essential  feature  of  the  disease — involves  only  a  portion  of  the  circumference  of  the 
bowel,  as  was  found  in  a  case  of  stricture  of  the  rectum  lately  brought  to  me  for 
consultation.  In  by  far  the  greater  number,  however,  the  whole  circumference  of 
the  gut  is  implicated  in  the  condensation  which  has  taken  place.  It  may  be  much 
more  decided  on  one  side  than  another. 

The  extent  of  bowel  affected  lengthwise  also   varies  much.     The  disease  may 


856  DISEASES   OF   THE   RECTUM. 

involve  only  one  or  two  lines  of  the  gut ;  much  more  frequently  the  deposit  extends 
from  half  an  inch  to  an  inch  and  a  half  in  length ;  sometimes  the  consolidation 
implicates  three  or  four  inches  of  the  intestine  ;  and,  in  i^are  cases,  there  is  a  general 
thickening  of  the  tunics,  involving  nearly  the  whole  of  the  rectum,  and  producing  a 
considerable  diminution  in  the  cavity  of  the  bowel. 

The  pathological  changes  which  occur  as  the  result  of  stricture  of  the  rectum 
affect  the  bowel  in  the  immediate  locality  and  behind  it ;  important  results  are  also 
witnessed  in  the  tissues  surrounding  or  in  connection  with  the  bowel. 

The  intestine  immediately  above  the  stricture  is,  in  the  majority  of  cases,  more 
or  less  dilated ;  in  one  instance  the  cavity  being  widened  only  to  a  small  extent, 
whilst  in  another,  where  the  stricture  has  been  very  tight  and  of  long  duration,  the 
intestine  is  distended  in  a  great  degree ;  thus  in  one  specimen  in  the  Museum  of 
Guy's  Hospital,  the  rectum  is  five  inches  in  its  diameter.  There  is  also  a  thickening 
of  its  tunics  above  the  pai"t  immediately  diseased,  in  a  great  measure  owing  to  an 
increase  in  the  development  of  the  muscular  coat ;  the  law  being  followed  here,  that 
if  there  be  any  obstruction  to  the  passage  of  the  contents  of  a  muscular  organ,  the 
increased  energy  necessary  will  be  marked  by  an  increase  in  the  size  and  sti'ength  of 
the  muscular  fibres.  The  mucous  membrane  above  the  stricture  is  generally  in  a 
diseased  condition,  being  either  preternaturally  vascular  and  thickened,  or,  in  long- 
standing cases,  superficially  or  deeply  ulcerated,  and  sending  forth  a  copious  unhealthy 
discharge.  Below  the  seat  of  stricture  there  is  not  much  alteration  of  the  parts ; 
the  mucous  membrane  is,  however,  sometimes  found  to  be  inflamed  and  thickened, 
or  even  ulcerated  ;  and  there  may  be  thickening  and  induration  of  the  coats  of  the 
intestine,  the  result  of  inflammation  and  suppuration  extending  from  the  immediate 
locality  of  the  stricture. 

In  addition  to  these  morbid  phenomena,  which  are  usual,  other  serious  changes 
are  occasionally  seen  in  connection  with  stricture  of  the  rectum.  Thus  the  irritation 
of  the  disease  may  produce  inflammation  and  suppuration  in  the  tissues  surrounding 
the  bowel ;  one  or  more  abscesses  may  form,  and  communicate  not  only  with  the 
bowel  at  separate  points,  but  open  upon  the  surface  near  the  anus,  or  in  the  front  of 
the  perinpeum.  Sometimes  a  communication  exists  between  the  rectum  and  the 
vagina  or  the  urethra,  and  more  rarely  an  aperture  forms  above  the  stricture,  between 
the  bowel  and  the  cavity  of  the  peritonaeum. 

The  connection  between  stricture  of  the  rectum  and  fistula,  as  one  of  its  results, 
is  an  important  one ;  the  two  diseases  are  by  no  means  unfrequently  met  with 
together.  It  is  supposed  by  some  authorities  that  the  fistulous  opening  in  the  bowel 
is  generally  seated  beyond  the  stricture,  and  that  the  morbid  change  is  owing  to  the 
obstruction  and  subsequent  mischief  produced  by  the  stricture  ;  whilst  others,  among 
whom  is  Mr.  Syme,  are  of  opinion  that  the  fistulous  opening  is  not  owing  to  the 
resistance  which  is  offered  by  the  stricture.  It  is  a  fact,  however,  that  the  opening- 
is  not  unfrequently  found  behind  the  stricture,  and  that  sometimes  it  is  situated 
lower  down.  In  a  preparation  lately  inspected  by  me,  where  fistulsB  were  associated 
with  a  stricture  of  the  rectum,  there  was  an  opening  into  the  bowel  above  the 
obstruction,  and  one  situated  below  the  stricture.  In  another  specimen,  a  fistulous 
sinus  runs  up  along  the  side  of  the  gut  for  half  an  inch  above  the  stricture.  In  a 
patient  lately  seen  by  me,  where  the  two  diseases  were  associated,  I  found,  on 
examination,  that  the  fistulous  sinus  opened  into  the  bowel  just  above  the  stricture. 
In  some  of  these  cases  there  can  be  little  doubt  that  ulceration  of  the  mucous 
membrane  is  the  first  step  in  the  formation  of  fistula  ;  whilst  in  others  suppuration 
in  the  surrounding  cellular  tissue,  and  subsequent  formation  of  the  sinuses,  is  the 
correct  pathology. 

With  regard  to  the  seat  of  stricture  of  the  rectum,  it  is  found  that  one  particular 
locality  is  more  disposed  to  the  disease  than  another.  Thus  in  by  far  the  majority  of 
instances,  th  3  contraction  is  met  with  at  the  lower  part  of  the  rectum,  about  an  inch 
or  an  inch  and  a  half  from  the  anus.  Observation  on  the  living  body  proves  this ; 
and  the  resiflt  of  my  examination  of  the  morbid  preparations  in  the  various  museums 
was  to  show  that,  in  very  nearly   one-half  of  all    the   specimens,  the   stricture  was 
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found  to  exist  at  a  point  about  an  inch  distant  from  the  orifice,  Next  in  frequency 
to  this  part,  the  disease  is  met  with  at  a  point  varying  from  two  to  three  inches 
from  the  anus  ;  it  is  occasionally  met  with  at  four  or  iive  inches ;  and  sometimes  the 
contraction  involves  that  part  of  the  gut  which  marks  the  junction  with  the  sigmoid 
flexure  of  the  colon. 

The  symptoms  which  are  produced  by  a  stricture  of  the  rectum  vary  according 
to  the  extent  and  peculiarity  of  the  disease.  In  some  rare  cases,  even  when  the 
obstruction  has  lasted  for  years,  and  has  materially  narrowed  the  canal,  none  of  the 
usual  symptoms  referable  to  this  disease  have  been  experienced  until  a  short  period 
before  death,  or  an  examination  after  death  alone  has  revealed  the  true  nature  of  the 
malady.  Usually,  however,  there  are  well-marked  symptoms.  In  some  instances 
the  patient  can  trace  the  commencement  of  his  disease  to  a  particular  time,  when  he 
will  inform  us  he  suflered  more  or  less  severe  and  persistent  pain  in  the  lower  part  of 
the  abdomen,  which  was  followed  by  great  irregularity  of  the  bowels,  necessitating  the 
use  of  aperient  medicine  ;  diarrhoea  has  probably  supervened,  the  motions  being  tinged 
with  blood ;  and  this  has  been  followed  by  constipation,  preventing  almost  entirely 
the  natural  action  of  the  bowels. 

As  the  disease  advances,  the  constipation  increases,  and  there  is  a  sense  of 
obstruction  about  the  rectum,  which  causes  the  patient  to  strain  violently  whilst  at 
the  closet ;  the  fseces  are  passed  in  small  qviantities  at  a  time,  and  are  much 
diminished  in  size,  as  the  bowel  becomes  more  contracted  ;  the  general  health  begins 
to  suffer  from  the  retention  of  fagcal  matter  in  the  intestines  ;  the  abdomen  becomes 
distended ;  there  is  marked  dyspepsia,  with  a  loaded  tongue  and  general  lassitude ; 
and  the  patient  loses  his  natural  appearance  of  robustness  The  local  symptoms  also 
become  more  severe ;  there  is  a  continual  uneasiness  about  the  rectum  ;  considerable 
pain  attending  the  passage  of  the  faeces,  which  is  effected  two  or  three  times  in  the 
twenty -four  hours,  in  a  liquid  form ;  the  bladder  becomes  irritable  ;  pain  is  felt  in 
the  loins  and  down  the  thighs.  Occasionally,  a  large  accumulation  of  ftecal  matter 
having  taken  place  above  the  stricture,  there  will  occur  suddenly  from  time  to  time 
a  violent  attack  of  diaiThoea,  followed  by  the  most  obstinate  constipation.  In 
advanced  cases,  one  very  troublesome  symptom  consists  in  the  excoriation  and 
ulceration  which  is  produced  around  the  anus  by  the  acrid  discharge  which  takes 
place  from  the  seat  of  the  strictui-e.  In  some  cases  this  discharge  is  very  abundant 
at  the  time  the  patient  is  at  the  closet,  and  is  one  of  the  most  important  diagnostic 
symptoms. 

Although  the  general  health  in  many  cases  of  stricture  of  the  rectum  does  not 
suffer  much  at  first,  the  disease  will,  if  unchecked,  destroy  life  gradually  by  the  local 
irritation  and  suffering,  and  by  the  impairment  to  nutrition  almost  surely  following 
from  constant  and  long-continued  obstruction  to  the  passage  of  excrementitious 
matters.  In  other  cases  the  patient  dies  suddenly,  from  symptoms  of  acute  obstruc- 
tion and  inflammation  of  the  bowels,  the  strictured  canal  becoming  blocked  up  either 
by  an  accumulation  of  hardened  fpeces,  or  by  some  foreign  body.  In  one  remarkably 
interesting  preparation  in  the  Museum  of  the  College  of  Surgeons,  a  stricture  of  the 
rectum  which  had  existed  foryetirs  had  suddenly  become  entirely  closed,  lymph  being 
produced  by  the  irritation  of  a  fishbone  which  had  been  swallowed,  and  which  had 
become  aiTested  at  the  contracted  part. 

When  the  stricture  is  situated,  as  it  usually  is,  within  two  inches  of  the  anus,  it 
is  readily  felt  by  the  finger,  which  should  be  well  oiled  and  carefully  passed,  because 
in  many  cases  great  pain  is  experienced  by  the  patient.  When  the  stricture  is  but 
slight,  involving  a  small  extent  or  a  portion  of  the  circumfei'ence  of  the  bowel,  the 
diagnosis  will  not  be  so  easy  as  is  imagined ;  when,  however,  the  stricture,  as  ia  for  the 
most  part  found,  has  encroached  on  the  cavity  of  the  rectum  to  3ome  extent,  the 
finger  readily  detects  it ;  for  its  point  becomes  entirely  arrested  by  the  dense  and 
hard  obstruction,  or  it  can  only  be  just  insinuated  through  the  diseased  part.  When 
withdrawn,  the  finger  is  generally  covered  with  a  muco-purulent  secretion,  if  the  case 
is  at  all  advanced. 

If  the  symptoms  are  well  marked,  and  yet  the  finger  cannot  reach  the  obstructed 
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))oint,  it  will  be  necessary  either  to  make  the  patient  strain  violently,  or  to  examine 
him  whilst  in  the  \ipright  ijosture;  in  this  way  a  strictm-e  which  is  situated  beyond 
the  reach  of  the  finger  in  an  ordinary  examination,  may  be  discovered.  Should  this 
fail,  a  wax  or  gum-elastic  bougie,  about  as  large  as  the  adult  foi-efinger,  and  well 
oiled,  should  be  carefully  introduced  up  the  rectum.  This  measure,  however,  is 
rarely  necessary  for  the  mere  purpose  of  diagnosis,  and  is  open  to  several  sources  of 
fallacy. 

In  making  an  examination  of  the  roctum,  the  surgeon  must  bear  in  mind  that  it 
may  be  pressed  upon  by  bodies  external  to  the  bowel.  An  abscess  of  the  prostate 
gland,  especially  if  of  a  chronic  natui-e,  will  so  press  vipon  the  rectum  as  to  contract 
its  cavity  and  prevent  the  passage  of  the  contents  of  the  bowel. 

I  had  a  patient  at  the  Westminster  General  Dispensary,  aged  25,  who  applied  with 
symptoms  of  obstruction  of  the  bowels;  nothing  had  passed  for  a  week,  and  he  was  in 
continual  suffering,  and  had  become  very  much  reduced  in  health.  On  examining  tlie 
rectum  with  the  finger,  I  found  that  the  cavity  of  this  gut  was  almost  closed  by  a  large 
elastic  tumour  situated  in  front.  The  patient  had  not  had  any  gonorrhoea,  but  about  a 
month  since  a  catheter  had  been  introduced,  and  had  caused  severe  pain  and  bleeding. 
Since  then  he  had  complained  of  pain  and  weight  about  the  rectum,  and  the  constipated 
condition  of  the  bowels  alluded  to  had  occurred.  I  suspected  that  there  must  be  a  chronic 
abscess  mechanically  preventing  the  passage  of  the  fteces,  and  therefore  passed  a  bistoury 
into  the  bowel,  and  made  a  free  incision  into  the  tumour  ;  a  lar^e  quantity  of  matter  was 
evacuated,  with  great  relief.  The  patient  was  ordered  a  dose  of  purgative  medicine ;  this 
acted  freely  ;  and  all  symptoms  of  obstruction  soon  passed  away. 

The  enlarged  prostate  itself  in  old  people  may  so  press  upon  the  rectum  as 
nearly  to  obliterate  its  cavity ;  the  uterus  may  be  retroverted,  or  a  solid  tumour 
growing  from  that  organ  may  so  press  on  the  bowel  as  to  cause  the  symptoms  of 
stricture.  We  have  seen  that  the  essential  pathological  feature  in  stricture  of  the 
rectum  is  a  fibrous  deposit  in  or  between  the  tissues  of  the  bowel ;  and  there  can  be 
no  doubt  that  the  chief  instrument  in  the  formation  of  this  product  is  inflammation 
of  the  coats  of  the  intestine  of  a  more  or  less  chronic  character.  The  causes  of  the 
inflammation  leading  to  the  formation  of  stricture  are  various  :  spontaneous  inflam- 
mation of  the  mucous  membrane  may  arise ;  or  the  habitual  presence  of  hard  fiecal 
matter,  exciting  frequent  attempts  to  evacuate,  will  produce  it ;  foreign  bodies 
lodging  in  a  portion  of  the  rectum  for  a  continuous  period  will  biing  about  the  same 
result.  Muscular  contraction  may  cause  stricture.  I  have  alluded  to  one  specimen 
where  this,  with  very  good  reason,  is  supposed  to  have  been  the  cause.  Some  of  the 
most  severe  instances  of  stricture  of  the  lower  part  of  the  rectum,  or,  more  properly 
speaking,  of  the  anus  itself,  are  produced  by  the  cicatrisation  resulting  from  wounds 
made  by  the  scissors  in  the  removal  of  external  piles,  especially  if  the  precaution  be 
not  taken  to  excise  only  the  superabundant  textures. 

Sometimes,  in  these  operations,  large  portions  of  skin,  as  well  as  circular  frino:es  of 
mucous  membrane,  are  cutoff;  the  consequence  is,  the  formation  of  a  tight  contraction  at 
the  anus.  I  met  with  an  instance  of  this  kind  in  the  person  of  a  lady  who  had  been 
operated  upon  for  external  piles  by  one  who  did  not  understand  his  business.  Such  a  tight 
and  unyielding  contraction  occurred  as  nearly  proved  fatal ;  and  the  only  manner  in  which 
life  could  be  rendered  at  all  comfortable  was  by  passhig  a  bougie  daily,  for  the  patient  would 
not  permit  me  to  divide  the  stricture. 

A  by  no  means  infrequent  cause  of  stricture  of  the  rectum  is  ulceration  of  the 
mucous  membrane  of  the  bowel,  terminating  in  cicatrisation  and  subsequent  contrac- 
tion  of  the  cavity  of  the  intestine.  This  is  occasionally  witnessed  in  those  persons 
who  have  lived  a  long  time  in  India,  and  have  suffered  from  dysentery.  Direct 
injuries  to  the  bowel  will  produce  stricture,  such  as  the  operation  for  fistula,  or  the 
infliction  of  a  wound  by  means  of  a  bougie  or  an  enema-pipe. 

There  is  one  cause,  however,  of  stricture  of  the  rectum  which  is  almost  entirely 
overlooked  by  the  majority  of  writers,  in  this  country  at  least.  I  allude  to  the 
venereal  poison.  As  a  direct  consequence  of  the  application  of  the  poison  to  the 
part  by  means  of  unnatural  intercourse,  it  is  doubtless  extremely  rare  in  England  ; 
but  as  one  of  the  sequelae  of  syphilis,  and  as  one  of  the  indications  of  constitutional 
taint,  I    believe  it  is  not  unfrequentlj^  met  with.     Independent  of  other  instances. 
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two  well-marked  cases  of  stricture  of  the  rectum  occurring  in  respectable  married 
women,  who  had  suflered  severely  from  constitutional  syphilis,  have  lately  been 
under  my  care.  In  either  case  the  disease  distinctly  ensued  after  the  venereal 
poison  had  been  received  into  the  system.  Mr.  Henry  Lee  has  infoi-med  me  that 
he  has  lately  seen  three  cases  of  secondary  syphilitic  stricture  of  the  rectum.  Mr. 
Partridge  assured  me  that  he  had  a  case  in  King's  College  Hospital  where  thei'e 
could  be  no  doubt  that  the  disease  was  produced  by  unnatural  intercourse.  Bushe,  in 
his  valuable  work,  says  :  '  Venereal  ulceration  of  the  rectum  may  arise  from  direct 
application  of  the  venereal  y)oison ;  or  it  may  be  consecutive  to  disease  in  the  genital 
organs,  and  then  co-exists  with  other  secondary  symptoms.' 

The  treatment  of  stricture  of  the  rectum  must  be  conducted  upon  tlie  same 
principles  as  obtain  in  the  employment  of  remedial  measures  for  stricture  of  the 
urethral  canal ;  and  in  the  first  place  it  must  be  stated  that  the  surgeon  can  rarely 
cure,  in  the  full  sense  of  the  word,  an  organic  stricture  of  the  rectum,  but  he  can 
remedy  it  in  a  great  measure,  prevent  its  increase,  and  thus  Avard  off  those  secondai-y 
ills  which,  almost  necessarily,  ensue  if  the  original  disease  be  neglected. 

The  great  object  the  surgeon  has  in  view  is  to  remove  the  contraction,  and  to 
restore  the  calibre  of  the  gut  as  nearly  as  possible  to  its  natural  condition.  This  can 
in  a  great  measui'e  be  effected  by  the  employment  of  dilatation  in  the  majority  of 
those  cases  which  are  situated  within  the  reach  of  the  finger,  and  where  the  primary 
and  secondary  morbid  changes  have  not  proceeded  to  a  serious  state.  The  agent 
employed  is  either  the  bougie,  or  some  other  mechanical  contrivance  for  acting  on 
the  stricture  as  a  dilator.  The  bougie  which  is  most  generally  used  is  either  made  of 
wax,  of  gum-elastic  material,  or  of  metal.  As,  in  the  treatment  of  strictures  of  the 
urethi'a,  various  surgeons  prefer  particular  kinds  of  dilators,  so  it  is  in  dealing  with 
stricture  of  the  rectum,  although  one  form  of  instrument  may  be  as  useful  as  another. 
The  wax  bougie  is  a  most  admirable  instrument  in  the  slighter  forms  of  stiicture  of 
the  rectum,  where  much  pressure  is  not  i-equired ;  it  is  also  a  good  form  to  employ 
in  cases  where  considerable  pain  is  experienced  on  the  introduction  of  the  fingei',  oi' 
where,  from  the  existence  of  much  muco-purulent  or  sanguineous  discharge,  ulcera- 
tion of  the  mucous  membrane  is  suspected.  It  is  important  to  be  very  particular  in 
cleaning  bougies  after  use.  The  gum-elastic  bougie  is  the  one,  perhaps,  which  is  most 
generally  useful  when  well  made.  It  is  sufficiently  firm  to  comj)ress  the  stricture 
well,  and  yet  elastic  enough  to  yield  to  any  obstruction  through  which  it  is  not 
intended  to  pass.  The  metallic  bougie,  which  is  a  short  cylinder  attached  at  pleasure 
to  a  handle,  is  especially  useful  in  narrow  strictures  attended  with  a  large  amount  of 
induration  and  situated  close  to  the  anus. 

When  the  stricture  is  seated  beyond  the  reach  of  the  finger,  the  use  of  the  bougie 
is  attended  with  more  difliculty,  as  there  is  no  certain  guide  to  the  exact  position  of 
the  stricture,  or  to  the  size  of  the  instrument  which  it  will  admit.  With  very  great 
care,  however,  the  surgeon  may  dilate  a  stricture  when  it  is  situated  several  inches 
beyond  the  anus  with  safety  :  but  it  must  be  Vjorne  in  mind,  that  the  folds  of  the 
bowel  or  the  prominence  of  the  sacrum  present  themselves  as  obstacles,  which  may 
be  mistaken  for  stricture.  And  the  greatest  possible  care  should  be  taken  not  to  do 
mischief;  it  is  a  well-known  fact  that  in  several  cases  the  walls  of  the  gut  have 
been  peneti-ated  by  the  bougie  even  whei'e  there  has  not  been  any  stricture  in 
existence. 

It  has  been  stated  that,  in  certain  instances  of  stricture  of  the  rectum,  there  has 
been  a  venereal  origin  ;  and  when  this  can  be  pretty  clearly  made  out,  the  local 
treatment  should  be  assisted  by  the  exhibition  of  small  doses  of  mercury  and  iodide 
of  potassium  ;  the  general  health  will  be  improved,  and  we  may  expect  a  more  speedy 
absorption  of  the  morbid  product  constituting  the  stricture.  It  will  be  well  also, 
instead  of  using  oil,  to  smear  the  bougie  with  the  strong  mercurial  ointment. 

Incision  of  the  strictured  portion  has  been  practised  by  some  surgeons ;  and,  aa 
an  adjunct  to  dilatation,  it  is,  in  certain  instances,  a  useful  means.  It  is  not, 
however,  free  from  danger.  A  ease  came  under  my  observation  a  short  time  since, 
in  which  death  ensued  upon  the  division  of  a  stricture  with  the  knife,  and  several 
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similar  cases  have  been  recorded.     This  procedure,  therefore,  should  not  be  adopted 
unless  there  is  a  necessity  for  it. 

Incision  is  necessary  in  those  cases  of  stricture,  rarely  met  with,  which  are  of 
traumatic  origin,  and  situated  at  the  verge  of  the  anus,  or  within  a  very  short 
distance ;  there  is  generally  a  dense  cicatrix  and  much  induration  around,  so  that 
dilatation  by  the  bougie  is  painful  and  difficult.  It  is  also  advisable,  if  not  actually 
necessary,  in  old-standing  instances  of  the  disease  situated  in  the  usual  locality  and 
arising  from  the  usual  causes,  but  where,  from  neglect  and  continual  irritation,  the 
induration  around  has  become  excessive,  and  the  stricture  most  unyielding  to  the 
bougie.  In  either  case  the  operation  is  best  done  by  introducing  the  left  forefinger 
into  the  rectum,  and  guiding  upon  that  a  straight,  blunt-pointed,  narrow^  bistoury, 
with  which  the  stricture  is  to  be  divided.  Deep  incisions  must  not  be  made,  but 
the  stricture  should  be  simply  notched  at  several  points  of  its  circumference.  A 
bougie  should  be  introduced  immediately  for  a  minute  or  two ;  a  suppository  of 
opium  is  then  to  be  passed  into  the  rectum  ;  the  patient  must  keep  quiet  for  two  or 
three  days,  when  the  bougie  is  to  be  employed,  and  continued  at  regular  intervals. 
In  this  manner  a  stricture  which  previously  had  defied  all  attempts  to  dilate  it,  will 
be  so  far  reduced  that  the  patient  may  obtain  great  comfort. 

A  stricture  of  the  rectum  when  once  fully  formed,  is  seldom  or  never  thoroughly 
cured,  even  under  the  most  assiduous  care.  There  is  the  same  tendency  to  re-con- 
traction here  as  in  instances  of  stricture  of  the  urethra ;  therefore,  when  the  disease 
has  been  brought  under  subjection,  it  will  be  absolutely  necessary  to  keep  up  peri- 
odical dilatation ;  this  may,  however,  be  easily  effected  in  the  majority  of  cases  by 
the  patient  himself.  In  some  cases  once  a  week  will  suffice  ;  where,  however,  the 
disease  has  been  traumatic,  it  will  be  needful  to  pass  a  bougie  every  day,  or  every 
other  day,  to  prevent  re-contraction. 

When  sudden  obstruction  of  the  bowels  takes  place  in  an  instance  of  stricture  of 
the  rectum  situated  high  up  beyond  the  reach  of  the  finger,  the  patient  is  placed  in 
the  most  foi-midable  danger,  for  it  is  impossible  to  ascertain  the  nature  of  the 
obstruction.  I  have  referred  to  one  preparation  in  the  Museum  of  the  College  of 
Surgeons,  showing  a  stricture  of  the  rectum  situated  near  the  colon,  which  had 
become  suddenly  closed  by  an  efi'usion  of  lymph,  the  result  of  a  fish-bone  sticking  in 
the  stricture. 

In  such  cases  the  long  tube  must  be  carefully  passed,  and  the  obstruction  may  be 
overcome  ;  a  lai-ge  quantity  of  warm  water  should  then  be  thrown  up.  If,  however, 
it  is  found  that  the  tube  cannot  be  passed,  and  the  use  of  powerful  purgatives  is  of 
no  avail,  death  will  be  imminent ;  and  the  only  chance  of  obviating  it  will  consist  in 
making  an  opening  into  the  colon,  either  by  the  method  adopted  by  Littre  in  the 
groin,  or  that  suggested  by  Amussat.  The  latter  operation  is  that  which  is  usually 
selected ;  there  are  a  few  cases  on  record  where  life  has  been  preserved,  and  there 
are  instances  in  which  the  surgeon  is  undoubtedly  justified  in  resorting  to  this 
expedient. 

Cancer  of  the  Rectum. 

In  considering  the  subject  of  stricture  of  the  rectum,  that  form  of  the  disease  only 
has  been  alluded  to  which  is  the  result  of  simple  inflammatory  thickening :  there  is, 
however,  another  condition,  where  more  or  less  obstruction  to  the  calibre  of  the 
bowel  is  produced  by  growths  which  are  essentially  of  a  malignant  character,  where- 
by the  constitution  is  contaminated,  and  which  render  the  local  disease  much  more 
formidable  than  the  simple  stricture.  The  features  of  distinction  between  these  two 
particular  kinds  of  the  afiectiou  are  generally  pretty  broadly  marked,  and,  indeed, 
cannot  well  be  confounded,  when  the  one  we  are  considering  has  become  fully 
developed. 

Cancer  may  attack  any  part  of  the  I'ectum,  but  it  is  perhaps  most  generally  met 
with  in  the  lower  portion  ;  so  that  in  a  large  number  of  cases  the  disease  is  within 
the  reach  of  the  surgeon's  finger,  and  its  character  may  be  readily  appreciated.  In  the 
very  early  stage  of  the  disease  it  appears  to  commence  as  a  hard  deposit  between  the 
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coats  of  the  intestme ;  the  deposit  in  some  instances  consisting  of  distinct  nodules 
scattered  here  and  there  over  the  bowel ;  in  other  cases  there  will  be  a  complete  circle 
formed  by  the  disease.  The  actual  seat  of  the  deposit  is  in  most  cases  the  areolar 
tissue,  between  the  mucous  and  muscular  coat.  As  the  disease  advances,  this  is  more 
distinctly  ascertained  by  the  circumstance  that  the  mucous  membrane,  in  a  more 
or  less  healthy  condition,  is  raised  up  by  the  deposit  underneath  it ;  in  course  of 
time,  however,  this  membrane  becomes  ulcerated,  generally  in  the  centre  of  the 
deposit. 

In  more  rare  instances  the  malignant  deposit  is  situated  between  the  muscular 
and  serous  coat  of  the  bowel,  and  the  morbid  growths  penetrate  into  and  between  the 
fibres  of  the  muscular  tissue.  A  general  thickening  and  induration  of  the  whole 
sti'ucture  of  the  bowel  takes  place,  so  that  when  a  section  is  made  it  is  impossible  to 
distinguish  one  texture  from  another.  By  this  means  the  cavity  of  the  bowel 
becomes  encroached  upon,  much  in  the  same  way  as  when  the  simple  fibrous  thicken- 
ing takes  place. 

As  time  advances  and  the  cancerous  growth  increases,  the  cavity  of  the  intestine 
becomes  encroached  upon  to  a  greater  extent  by  the  formation  of  one  oi-  more  tumours, 
or  nodules,  which  project  into  the  bowel;  by-and-by  ulceration  of  their  surface  takes 
place,  and  in  some  instances  there  will  be  found  blended  together  a  large  hard  nodule 
of  cancer,  and  a  distinct  fungous  growth  with  a  bleeding  ulcerated  surface.  The 
morbid  growths  increase  upwards  and  downwards,  and  involve  the  rectum  to  the 
extent  of  four  or  six  inches,  and  spread  towards  the  orifice  of  the  bowel,  and  appear 
there  as  warty  growths  or  masses  of  fungoid  disease.  It  not  unfrequently  happens, 
however,  that  there  is  a  small  portion  of  the  bowel  perfectly  healthy  between  the 
anus  and  the  deposit. 

All  the  different  varieties  of  cancer  are  seen  to  involve  the  rectum ;  of  these, 
however,  the  true  hard  scirrhus  is  that  most  frequently  met  with.  Encephaloid  and 
epithelioma  are  not  unfrequent,  and  colloid  cancer  is  occasionally  seen. 

The  symptoms  which  attend  upon  malignant  disease  of  the  rectum  vary  much, 
both  according  to  the  stage  of  the  malady  and  the  particular  effect  the  deposit  has 
upon  the  cavity  of  the  bowel.  At  the  outset  the  patient  complains  of  an  uneasiness 
about  the  lower  part  of  the  bowel,  and  an  interruption  to  its  proper  functions  ;  the 
fseces  passing  with  more  difiiculty  than  heretofore  ;  diarrhoea  occasionally  intervening, 
accompanied  with  bloody  mucus,  and  this  latter  symptom  becomes  more  and  more  promi- 
nent. Thus  at  first  the  symptoms  are  those  which  depend  upon  ordinary  stricture 
of  the  rectum,  and  the  more  especially  as  in  some  instances  there  is  very  httle  dis- 
turbance of  the  general  health.  As  the  disease  advances,  however,  there  comes  on  a 
greater  difiiculty  in  voiding  the  faeces,  the  act  is  accompa.nied  with  considerable  pain, 
and  at  each  time  the  bowels  are  moved  there  is  a  discharge  of  blood.  As  in  ordinary 
stricture,  there  is  great  distension  felt,  which  is  now  and  then  relieved  by  a  profuse 
diarrhoea. 

The  general  health  at  first  is  but  slightly  affected  ;  but  as  the  disease  advances 
its  effects  on  the  constitution  become  marked ;  the  patient  complains  of  indio-estion 
and  flatulence,  and  of  an  indescribable  depression.  His  face  becomes  anxious — 
presents  the  peculiar  dull  aspect  of  one  suffering  fi'om  malignant  disease ;  and  emaci- 
ation takes  place.  The  patient  is  deprived  of  rest ;  and  indeed  there  can  be  few 
more  pitiable  objects  than  some  of  those  who  are  sufferiug  under  cancei'ous  disease  of 
the  rectiim. 

In  course  of  time,  the  gut  becoming  more  narrowed,  and  the  surface  of  the 
diseased  textures  getting  into  an  ulcerated  state,  there  ensues  of  necessity  a  greater 
hindrance  to  the  passage  of  the  fteces;  painful  attempts  are  constantly  made 
to  pass  them,  and  these  efforts  are  accompanied  with  an  acrid  sanious  discharge, 
mixed  with  fasculent  and  muco-purulent  fluids.  And  frequently  this  action  comes 
on  without  the  patient  having  the  least  control  over  himself.  As  the  disease  in- 
volves the  surrounding  tissues,  abscess  forms  by  the  side  of  the  bowel,  and  degenerates 
into  fistula.  And  when  the  deposit  encroaches  upon  the  bladder,  there  is  either 
great  ii'ritability  of  that  organ,  or  daily  retention  of  urine ;  this  latter  symptom  m  ay 
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be  produced   by  the    impaction  of  ffscal    matter  in  the  urethra.       I  have  lately  seen 
a  pi'ppa,i'ation  where  a  fatal  retention  of  urine  proceeded  from  this  cause. 

Death  generally  follows  this  disease  within  three  or  four  years  after  its  symptoms 
are  marked.     And  it  is  produced  either  by  a  gradual  sinking  of  the  powers  of  life,  or 

by  the  sudden  coming  on  of  an  attack 


Fig.  175.     Cancerous  Growth,  protruding  at 
the  Anus,  surrounded  by  external  Piles. 


of  obstruction  of  the  bowels. 

When  the  disease  has  existed  for 
some  time,  and  is  not  situated  high  up 
in  the  bowel,  the  surgeon  can  have 
little  difficulty  in  forming  a  correct 
diagnosis ;  and  in  many  cases  there  is 
more  or  less  scirrhous  induration  at  the 
orifice  of  the  anus,  or  the  disease  pro- 
trudes externally  in  the  shape  of  a 
fungoid  mass.  In  the  early  stages,  how- 
ever, it  is  not  easy  to  recognise  the  true 
nature  of  the  malady.  If  the  growth 
be  within  the  reach  of  the  finger,  it 
will  be  felt  as  an  indurated  ring, 
encircling,  or  partially  encircling,  the 
bowel,  as  when  a  simple  stricture  exists  ; 
but  in  the  scirrhous  disease  the  hard- 
ness is  miich  more  decided  and  more 
extensive,  the  discharge  also  of  a  more 
offensive  and  sanious  character  than  it  is  in  the  earlier  stages  of  the  simple  stricture* 
It  may,  however,  be  difficult  notwithstanding  to  ascertain  the  ti'ue  nature  of  the 
malady  at  its  outset ;  therefore  a  cautious  opinion  must  be  given. 

I  saw  a  patient,  about  40  years  old,  who  was  operated  upon  twice  for  fistula,  neitlier 
operations  succeeding.  On  going  to  see  her  after  the  last  had  failed,  I  made  a  careful 
examination,  and  discovered  a  stricture  at  the  lower  part  of  the  rectum.  I  am  not  aware 
that  there  had  been  any  suspicion  of  malignant  disease,  and  the  only  reason  which  made 
me  suspect  it-s  existence  was  the  circumstance  of  the  induration  being  very  decided  and 
extensive.  1  gave  a  cautious  opinion,  inclining  rather  to  the  view  that  the  disease  was 
malignant.  This  patient  has  lately  died  with  cancer  of  the  rectum.  I  may  mention  that 
the  surgeon  who  operated  upon  the  fistula  was  a  man  of  large  experience  and  great  skill. 

The  treatment  to  he  adopted  for  malignant  disease  of  the  rectum  can  offer  no  other 
service,  unfortunately,  than  that  of  palliating  the  disease,  assuaging  pain,  and  pi'o- 
longing  the  d nidation  of  life.  We  have  seen  that,  in  instances  of  simple  stricture  of 
the  rectum,  the  affection  may  be  cured,  or  at  all  events  kept  under  control,  by  the 
careful  employment  of  proper  surgical  means  and  appliances ;  because  the  deposit 
forming  the  contraction  is  merely  the  result  of  inflammation,  and  thus  may  be  ab- 
sorbed or  much  diminished  by  the  use  of  pressure  ;  and  moreover,  the  general  con- 
stitutional health  is  not  affected  as  when  the  disease  is  of  a  cancerous  nature. 
Relief,  however,  can  be  given  to  those  unfortunate  persons  who  labour  under  the 
latter  complaint;  and  it  is  important  to  inquire  what  are  the  measures  best  calculated 
to  produce  that  relief. 

There  is  a  diffei^ence  of  opinion  amongst  surgeons  as  to  whether  the  employment 
of  dilatation  is  proper.  As  a  rule,  it  may  be  stated  that  bougies  should  not  be  used 
in  malignant  stricture  of  the  rectum  ;  but  it  is  unwise  to  discard  them  entirely. 
When  the  disease  is  met  with  in  its  early  stage,  has  not  ulcerated,  is  within  reach  of 
the  finger,  and  is  producing  much  contraction  of  the  calibre  of  the  bowel,  a  wax 
bougie  well  oiled  may  be  passed  gently  through  the  contracted  part ;  and  its  use 
may  be  repeated  once  or  twice  in  the  week,  if  pain  be  not  produced.  In  a  case  of 
extensive  cancer  of  the  rectum  which  had  not  ulcerated,  I  employed  the  bougie  in 
this  manner  for  a  long  period  with  the  effect  of  giving  relief.  It  is  not  to  be  expected 
that  any  absorption  of  the  diseased  tissue  should  take  place  beyond  that  which  is 
deposited  in  connection  with  cancerous  stricture  as  the  mere  result  of  infiammatory 
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action.  When,  however,  the  disease  has  advanced  to  the  ulcerative  stage,  it  would 
be  highly  imprudent  to  use  bougies. 

The  main  object  in  the  treatment  is  ths  alleviation  of  pain  ;  and  this  is  best  effected 
by  the  use  of  anodynes  exhibited  in  the  shape  of  suppositories  made  of  pil.  saponis 
comp.  or  of  morphia  mixed  with  extract  of  hyoscyamus,  in  the  proportion  of  half  a 
grain  of  the  salt  to  ten  grains  of  the  extract.  This  should  be  introduced  each  night  into 
the  rectum,  and  in  the  course  of  time  the  strength  of  the  anodynes  must  be  increased. 
I  have  seen  very  gi-eat  relief  given  to  the  patient  for  many  weeks  by  the  use  of  this 
stippository.  As  the  disease  extends,  and  involves  other  parts,  the  suffering  is  much 
more  severe,  and  it  will  be  found  necessary  to  give  opium  by  the  mouth  as  well  as  by 
the  rectum,  in  order  to  produce  a  mitigation  of  pain. 

The  bowels  are  to  be  unloaded  by  the  occasional  use  of  aperients,  and,  when  there 
is  not  much  irritation  caused,  by  the  exhibition  of  enemata  of  warm  water.  In  order 
to  soothe  the  ulcerated  and  painful  parts,  injections  of  tepid  oil  or  of  decoction 
of  poppies  must  be  used  from  time  to  time  :  the  surgeon  must  not  forget  to  take 
great  care  in  the  introduction  of  the  enema-tube,  as  serious  mischief  may  soon  be 
effected. 

During  the  time  the  malady  is  running  its  course,  the  strength  of  the  patient, 
which  will  gradually  decline  from  day  to  day,  must  be  supported  by  those  articles  of 
diet  which  contain  the  most  nutriment  in  the  smallest  bulk,  and  which  leave  but 
little  feeculent  matter  in  the  intestines ;  and  it  will  be  needful  to  avoid  as  much  as 
])ossible  vegetables  and  bread.  The  profuse  sanious  and  foul  discharge  which  some- 
times accompanies  this  disease  may  be  checked  by  an  injection  composed  of  sulphate 
of  copper  and  opium,  or  a  very  diluted  lotion  of  solution  of  chloride  of  zinc  may  be 
employed  with  benefit. 

If  sudden  and  complete  obstruction  of  the  bowels  should  occur  during  the  course 
of  this  disease,  it  will  be  a  question  as  to  how  far  the  surgeon  is  justified  in  making 
an  artificial  anus.  If  this  accident  happens  in  the  last  stage  of  the  disease,  when 
the  patient  is  much  exhausted  by  previous  suffering,  I  do  not  think  that  the  operation 
should  be  performed  ;  but  if  the  obstruction,  which  must  be  fatal,  should  occur  during 
the  earlier  course  of  the  affection,  and  before  the  constitution  of  the  patient  has  Ijeen 
much  impaired,  the  surgeon  is  only  doing  his  duty  if  he  recommends  a  proceeding 
which,  although  in  itself  surrounded  with  difficulty  and  danger,  may  yet  prolong  life 
for  several  months  at  least,  and  allow  the  patient  to  die  at  last  in  comparative  ease. 
Some  surgeons  were,  a  few  years  since,  in  the  habit  of  performing  excision  of  the 
lower  part  of  the  rectum  when  affected  with  cancer.  Mr.  Harrison  Cripps  has  paid 
great  attention  to  this  subject,  and  is  an  advocate  of  the  operation,  and,  in  his  work 
i-ecently  published,  has  shown  that  in  certain  cases  great  benefit  may  be  accomiilished 
by  the  operation.  It  is,  however,  one  surrounded  with  so  much  danger  and  difficulty 
that  it  is  only,  I  think,  in  rare  instances,  where  the  disease  is  limited  to  the  lower  two 
inches  of  the  bowel,  and  where  the  finger  can  be  got  well  behind  the  diseased  part, 
that  the  surgeon  is  justified  in  performing  it.  The  operation  may  be  effected  by  the 
knife  alone,  which  is  the  most  speedy  and  perhaps  the  best  method,  or,  after  the  inci- 
sions have  been  made,  the  ecraseur  may  be  used  to  separate  the  growth,  or  the 
thermocautery  :  by  this  means  loss  of  blood  may  be  prevented. 

In  one  case  I  removed  the  lower  two  inches  of  the  rectum  for  a  scirrhous  tumour  ;  it  was 
in  the  person  of  a  woman  aged  60,  otherwise  in  good  health.  The  growth  was  well  defined, 
and  could  readily  be  commanded  by  the  finger  introduced  into  the  vagina.  The  mucous  mem- 
brane of  the  vagina  could  be  fi*eely  moved  over  the  growth  ;  and,  although  it  extended  into  the 
ischio-rectal  fossa  considerably  beyond  the  anus,  implicating  the  skin  and  anal  orifice  to  such 
an  extent  as  almost  to  close  it,  still  it  was  quite  circumscribed  ;  and  under  these  circum- 
stances I  did  not  hesitate  to  remove  it  in  the  following  manner.  I  introduced  the  finger 
into  the  rectum,  carrying  its  point  to  the  top  of  the  coccyx.  I  then  introduced  a  sharp- 
pointed  curved  bistoury  along  the  tinker  to  the  median  line  posteriorly,  and  cut  outwards. 
I  then  made  an  incision  through  the  skin  about  an  inch  from  and  on  each  side  of  the  anus, 
carrying  them  forward  until  they  met  at  the  posterior  part  of  the  vagina.  The  bowel  was 
carefully  dissected  away  from  the  vagina,  and  isolated  with  the  knife ;  the  finger  during  this 
dissection  being  kept  in  the  bowel,  upon  which  traction  was  made.  "Verv  free  haemorrhage 
took  place  during  this  part  of  the  proceeding.     In  order  to  check  this,  and  at  the  same  time 
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complete  tlie  severance  of  the  bowel,  I  used  both  the  cutting  and  serrated  cautery  employed 
by  me  in  removing  haemorrhoids.  The  vessels  which  bled  were  thus  secured,  and  the  edges 
ojf  the  severed  bowel  were  stretched  to  the  integument  on  either  side  and  behind,  and  a 
drainage-tube  left  in. 

The  patient  lost  a  very  large  quantity  of  blood,  and  remained  for  some  time  in  a  state  of 
collapse,  but  she  soon  rallied,  and  received  great  comfort  from  the  operation. 


Polypus  of  the  Rectum, 

Polypus  of  the  rectum  is  not  unfi-equently  seen  by  those  who  have  large  opportu- 
nities of  studying  the  affections  of  this  portion  of  the  intestinal  canal.  It  is 
met  with  in  various  forms,  and  it  is  important  to  be  acquainted  with  the  disease, 
inasmuch  as  it  often  produces  most  severe  symptoms,  and  at  the  same  time  is  easily 
remedied. 

The  most  simple  form  in  which  a  polypus  is  seen  is  where  there  are  one  or  more 
short  processes,  as  it  were,  of  the  mucous  membrane  standing  out  prominent  in  the 
cavity  of  the  rectum.  These  bodies,  if  they  may  be  so  termed,  produce  little  uneasi- 
ness, and  are  generally  only  accidentally  discovered  when  the  surgeon  is  making  an 
examination  of  the  bowel  with  the  speculum  for  some  other  disease.  They  are  usually 
situated  above  the  sphincter,  cause  very  little  inconvenience,  and  therefore  do  not 
demand  the  attention  of  the  surgeon. 

The  soft  gelatinous  polypus,  like  that  growing  rom  the  mucous  membrane  of  the 
nostril,  is  very  rarely  indeed  met  with  :  but  it  is  not  an  unfrequent  occurrence  to 
observe  a  polypus  which  grows  from  the  mucous  membrane  of  the  rectum  about  an 
inch  from  the  orifice.  It  varies  in  length  and  thickness,  being  from  half  an  inch  to 
two  inches  in  length,  and  as  thick  as  a  crow-quill  or  as  the  little  finger.  This  form 
of  tumour  is  of  a  reddish-white  colour,  firm  in  texture,  and  attached  to  the  mucous 
membrane  sometimes  by  two  distinct  stalks  ;  or  it  may  have  only  one  attachment  and 
a  bifurcated  extremity.  On  examination  this  form  of  polypus  is  found  to  be  fibro- 
cellular  in  structure,  and  very  slightly  vascular.  In  one  specimen  of  this  fibrous 
polypus,  which  I  lately  removed  from  the  mucous  membrane  of  the  gut  just  within 
the  verge  of  the  anus,  some  curious  microscopical  appearances  were  observed.  The 
structure  was  principally  fibrous,  but  the  mucous  covering  was  arranged  so  as  to  form 
a  number  of  very  distinct  villous  processes.  It  looked  like  a  piece  of  small  intestine ; 
lacteals  could  be  seen  in  the  villous  processes,  and  their  trunks  could  be  followed  for 
some  distance  into  the  tissue  of  which  the  tumour  was  composed. 

When  seated  high  up,  this  polypus  does  not  produce  much  uneasiness ;  but  most 
o-enerally  it  is  attached  to  the  bowel  so  near  to  the  anus,  that  when  the  patient  is  at 
the  closet  the  extremity  of  the  tumour  protrudes,  and  perhaps  becomes  gripped  by 
the  sphincter,  and  in  this  manner  very  annoying  and  painful  symptoms  are  produced. 
Sometimes  even  the  polypus  protrudes  when  the  patient  vralks  about ;  great  irrita- 
tion exists ;  there  is  a  discharge  of  mucus,  sometimes  of  a  little  blood ;  and  the 
patient  is  obliged  to  wear  a  support,  which  gives  ease.  He  is  conscious  of  some 
foreio'n  body  at  the  anus,  but  the  symptoms  are  usually  attributed  to  piles. 

The  only  efficient  treatment  for  this  kind  of  polypus  is  to  remove  it;  and  as  there 
is  so  little  vascularity,  it  may  safely  be  taken  away  by  the  scissors,  especially  when 
the  tumour  is  very  near  to  the  anus ;  for  if  there  be  any  haemorrhage,  it  is  easy  to 
stop  it.  When  the  polypus  is  situated  an  inch  or  more  above  the  anus,  and  the  base 
is  at  all  broad,  the  tumour  should  be  well  brought  down  by  an  injection  previously 
given,  and  a  thi'ead  can  be  tied  tightly  around  the  base  before  the  growth  is  snipped 
away.  In  several  cases,  however,  where  I  have  cut  these  fibrous  polypi  away 
without  first  tying  them,  there  has  only  been  a  very  slight  amount  of  bleeding  subse 
quently. 

A  form  of  polypus  very  rarely  met  with  is  where  the  growth  is  warty. 

I  lately  saw  a  gentleman  of  middle  age,  who  consulted  me  for  prolapsus ;  and  on  coming 
to  examine  him,  after  making  him  protrude  the  parts  well,  I  found  attached  to  the  base  of 
the  prolapsed  portion,  about  an  inch  from  the  verge  of  the  anus,  a  curious-looking  mass, 
composed  of  an   aggregation   of  small  lobes  arranged  upon  a  peduncle,  just  like  a  bunch  of 
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grapes.  This  polypus,  if  it  may  be  so  termed,  was  an  inch  in  length,  of  a  reddish-white 
colour,  and  it  protruded  at  the  centre  of  the  anus.  I  removed  this  growth ;  and  on  micro- 
scopical examination  its  texture  was  chiefly  or  entirely  epithelial,  in  fact  it  might  be  con- 
sidered as  a  warty  growth. 


Fig.  176. — Warty  Polypi  at 
the  Anus. 


The  vascular  polypus  is,  perhaps,  of  most  frequent 
occurrence ;  it  is  chiefly  met  with  in  young  children. 
The  tumour  varies  in  size  from  a  cherry  to  a  pea ;  is 
of  a  bright  red  colour ;  its  structui'e  is  fibro-cellular, 
and  eminently  vascular.  It  is  either  situated  within 
a  short  distance  of  the  anus,  or  it  may  have  its  attach- 
ment one  or  two  inches  up  the  gut,  by  means  of  a  long 
narrow  stalk.  The  symptoms  which  this  form  of  the 
disease  produces  is  the  prolapse  of  the  tumour  on 
the  child  evacuating  the  bowels,  and  haemorrhage  of 
a  more  or  less  profuse  character.  This  bleeding  not 
only  takes  place  when  the  child  is  at  the  closet,  but 
it  will  persist  afterwards,  when  he  is  running  about. 
The  occurrence  of  this  loss  of  blood  in  a  child  should 
lead  to  a  close  examination  of  the  rectum  for  polypus ; 
for  if  the  tumour  be  attached  high  up,  it  will  recede 
immediately  after  the  action  of  the  bowels,  and  escape 
observation.  It  is  necessary,  therefore,  to  make  the 
inspection  immediately  after  the  evacuation  of  the 
contents  of  the  rectum  either  by  medicine  or  an 
enema.  1 

The  treatment  which  should  be  adopted  Ls  simple, 
and  merely  consists  in  the  removal  of  the  polypus, 
either  by  twisting  it  off  with  a  pair  of  forceps,  or 
placing  a  ligature  around  the  pedicle,  and  returning 
the  tumovir  within  the  bowel  and  allowing  it  to  slough 
off.  Excision  should  not  be  resorted  to  in  these  cases,  as  there  might  be  a  consider- 
able amount  of  bleeding,  which  would  be  especially  prejudicial  in  a  young  child. 

A  rare  form  of  polypus  of  the  rectum  is  occasionally  met  with  in  adults,  when  the 
tumour  reaches  a  size  as  large  as  an  egg ;  it  has  been  not  inaptly  termed  the  villous 
tumour,  inasmuch  as  it  mainly  consists  of  elongated  processes  or  villi,  extremely  vas- 
cular. This  form  of  tumour  produces  most  severe  symptoms  of  a  foreign  body  in  the 
bowel,  and  is  the  cause  of  periodical  haemorrhage  to  a  large  extent,  by  which  the 
health  becomes  very  much  broken  down.  It  is  a  question  with  some  as  to  whether 
this  form  of  polypus  is  malignant  or  not. 

Mr.  Quain  has  made  some  investigations  into  the  structure  of  this  tumour, 
and  he  has  found  that  it  was  composed  of  long  processes  slightly  held  together,  each 
process  strictly  resembling  villi.  And  as  the  mass  is  very  vascular,  he  has  concluded 
that  the  disease  is  not  of  a  malignant  nature,  as  stated  by  Rokitansky. 

^  It  is  very  important  to  make  a  thorough  examination  of  the  rectum  immediately  after 
the  bowels  have  been  acted  upon,  when  there  is  a  suspicion  of  a  polypus,  otherwise  the 
disease  may  escape  notice.  A  remarkable  illustration  of  this  occurred  in  a  lady  to  whom  I 
was  called  by  a  medical  practitioner,  who  had  been  in  constant  attendance  upon  the  patient, 
whose  symptoms  were  referred  to  some  external  piles.  These  were  removed,  but  with 
scarcely  any  relief  to  the  severe  pain  experienced  after  the  action  of  the  bowels,  and  to  the 
sense  of  protrusion.  I  made  a  careful  examination,  after  the  bowels  had  been  well  cleared 
with  an  enema ;  but  nothing  was  observabls  beyond  a  slight  crack  at  the  posterior  part  of 
the  anus.  It  was  thought  right  to  divide  this,  in  the  hope  that  the  severe  pain  would  be 
removed  by  the  operation,  but  this  failed  in  its  object ;  and  we  were  vainly  endeavouring  to 
ascertain  the  cause  of  her  suffering,  until  on  one  occasion  we  found  the  patient  had  just  got 
into  bed  after  having  had  the  bowels  freely  acted  upon.  I  took  the  opportunity  of  examining 
her  immediately,  and  to  my  great  surprise  found  a  large  fleshy  polypus  attached  high  up  to 
the  posterior  wall  of  the  gut  by  a  narrow  peduncle.  Without  further  delay,  I,  with  some 
difliculty,  placed  a  double  ligature  around  this  tumour,  and  thus  fortunately  removed  a 
disease  which,  from  being  iong  undetected,  had  caused  great  suffering.  It  was  strange  that 
this  polypus  had  not  shown  itself  when  I  examined  her  on  a  previous  occasion  after  the 
action  of  the  enema. 
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A  very  interestlnn:  specimen  of  this  rare  lorni  of  tumour  of  the  rectum  is  preserved  in 
the  Museum  of  St.   George's   Hospital,  aud  on  examination  it  presents  exactly  the   features 

described  by  Mr.   Quain.     It  was  situated 
Fig.    177. — Villous  Tumour   of  the   Rectum 
(From  a  preparation  in  the  Museum  of  St 
George's  Hospital.) 
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about  three  inches  from  the  verge  of  the 
anus,  in  the  anterior  wall  of  the  rectum, 
evidently  springing  from  the  submucous 
cellular  tissue.  It  is  round  in  form,  circum- 
sciibed  and  prominent,  and  about  the  size 
of  an  orange.  The  tufts  or  processes  are 
remarkably  well  developed.  The  tumour 
so  obstructed  the  cavity  of  the  bowel,  that 
almost  complete  retention  of  the  faeces  re- 
sulted, and  the  gut  above  was  very  much 
distended.  The  bladder  was  much  pressed 
upon  by  the  diseased  mass.  It  was  impos- 
sible to  say  how  long  the  disease  had  been 
growing,  but  it  was  not  detected  until  about 
five  years  before  death,  when  the  occurrence 
of  haemorrhage  and  of  the  symptoms  before 
spoken  of  led  to  its  discovery.  Several 
attempts  were  made  to  destroy  the  mass  by 
ligature  and  other  means,  but  it  was  not 
possible  to  effect  more  than  a  partial  re- 
moval of  the  more  prominent  portions — 
an  operation  which  was  performed  no  less 
than  thirty-three  times  before  his  death, 
and  on  each  occasion  with  temporar)'  bene- 
fit. The  patient  was  70  when  he  died,  and 
no  other  disease  was  found  on  a  careful 
examination  of  the  body.^ 
I  have  only  once  met  with  an  instance  of  a  growth  of  this  nature,  but  it  was  of  a  very 
nteresting  character,  inasmuch  as  it  had  resisted  treatment  and  had  reduced  the  patient  to  a 
very  low  state.  It  was  that  of  a  married  lady,  sent  to  me  by  Dr.  Rooke  of  Cheltenham. 
She  had  suffered  much  from  profuse  haemorrhage  from  the  bowel  without  any  protrusion 
whatever,  and  when  I  first  saw  her  it  was  extremely  difficult  to  ascertain  where  the  bleeding- 
came  from,  but  after  a  very  careful  examination  with  the  speculum,  I  found  a  well-defined 
vascular  growth,  about  the  size  of  a  crown-piece,  two  inches  from  the  anus.  From  the 
condition  of  the  patient,  aud  the  appearance  of  the  diseased  parts,  I  was  afraid  that  it  might 
be  of  a  malignant  character,  and  this  idea  was  somewhat  confirmed  by  the  continuance  of 
the  bleeding,  notwithstanding  very  careful  local  and  general  treatment.  However,  finding 
milder  measures  fail,  I  determined  to  apply  with  vigour  strong  nitric  acid  to  the  part.  This 
I  did  on  several  occasions,  and  was  much  pleased  to  find  that  the  bleeding  became  checked, 
and  after  about  half-a-dozen  applications  the  haemorrhage  ceased,  and  the  patient's  health 
was  rapidly  restored.  I  saw  this  lady  lately,  some  three  years  after  the  treatment,  and  she 
was  in  remarkably  good  health. 

Pruritus  Ani. 

This  afTection  is  very  common,  and  very  productive  of  suflfering;  and,  although, 
certain  pathological  changes  occvir  at  the  margin  of  the  anus  in  connection  with  it, 
itching  and  irritation  of  this  part  must  be  regarded  rather  as  a  symptom  than  as  a 
special  disorder.  Thus  it  is  frequently  associated  with  an  unhealthy  state  of  the 
secretions  of  the  intestinal  canal,  or  with  simple  constipation — a  fact  which  is  not 
uncommonly  overlooked  in  the  treatment  of  those  who  suffer;  it  is  also  attendant 
upon  a  congested  state  of  the  vessels  of  the  rectum,  which  can  hardly  be  considered 
hsemorrhoidal,  inasmuch  as  on  examination  there  will  be  found  neither  hsemorrhoidal 
tumours  nor  prolapsus,  but  a  considerable  amount  of  congestion  of  the  mucous  mem- 
brane. This  form  of  the  complaint  is  peculiarly  prone  to  occur  in  those  who  sit  for 
a  long  time  together  at  the  desk.  Pruritus  is  familiar  to  us  as  a  symptom  of 
ascarides  in  the  rectum  ;  it  is  also  found  in  a  very  distressing  degree  in  connection 
with  disordered  condition  of  the  womb.  I  have  recently  seen  a  case  of  ulcer  of  the 
rectum,  where  the  only  well-marked  symptom  attending  upon  this  usually  painful 
morbid  condition  was  a  constant  and  troublesome  itching. 

Certain  morbid  changes  occur  around  the  margin  of  the  anus  in  advanced  cases 
of  this  disorder,  in  consequence  of  the  attempts  of  the  patients  to  relieve  themselves 

■^  Path.  Soc.  Trans,  xii.  120. 
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by  scratcliing  and  ii-ritating  the  parts ;  the  naturally  thin  skin  becomes  excoriated  ; 
the  secretions  of  the  part  are  exaggerated ;  and  if  the  irritation  is  continued,  fissures, 
and  even  ulcerations,  are  formed ;  and  in  course  of  time  the  integument  becomes 
thickened  and  indurated,  and  gets  almost  into  a  condylomatous  state ;  and  a  painful 
and  distressing  itching  is  produced — especially  when  the  patient  lies  down  in  bed — - 
which  is  most  troublesome  to  remove. 

In  these  cases  there  will  be  generally  found  some  morbid  alteration,  in  the  form 
of  slight  ulcerations  or  fissures  of  the  skin,  and  the  first  object  is  to  heal  these ;  and 
it  may  be  efiected  by  the  very  careful  application  of  a  solution  of  nitrate  of  silver — 
of  a  strength  varying  from  ten  to  twenty  grains  of  the  salt  to  an  ounce  of  water — by 
means  of  a  camel's-hair  brush.  The  application  should  be  repeated  so  long  as  the 
cracks  or  ulcerations  exist.  Not  unfrequently  the  itching  and  irritation  will  dis- 
appear as  soon  as  these  heal  and  the  skin  becomes  healthy ;  but  there  is  a  tendency 
for  the  excoi'iations  to  reappear ;  and  to  prevent  this,  the  patient  should  be  advised 
to  bathe  the  pai"ts  well  morning  and  night  with  a  sti'ong  solution  of  alum.  If  the 
solution  of  nitrate  of  silver  fails  either  to  heal  the  fissures  or  to  give  relief  to  the 
itching  when  they  are  healed,  an  ointment  composed  of  one  drachm  of  glycerine  to 
an  ounce  of  lard  may  be  used  with  good  eflfect ;  and  should  there  exist  a  thickened 
or  condylomatous  condition  of  the  integument,  I  know  of  nothing  more  useful  than  the 
application  of  an  ointment  composed  of  one  drachm  of  calomel  and  one  ounce  of  lard. 
If  an  ulcer — as  in  the  case  mentioned  before  by  me — should  be  found  to  exist  within 
or  upon  the  sphincter,  the  ordinary  operation  for  that  malady  must  be  put  in  force. 

In  some  obstinate  cases,  it  will  be  found  that  the  use  of  all  the  usual  measures, 
general  and  local,  will  be  unattended  with  relief.  If  it  has  not  already  been  tried,  I 
am  in  the  habit  of  recommending  the  daily  introduction  of  a  well-oiled  bougie  made 
of  black  wax. 

Neuralgia  of  the  Rectum. 

It  is  perhaps  impossible  to  affirm  with  truth  that  neuralgia,  as  it  attacks  other 
parts  of  the  body,  is  ever  situated  in  the  rectum  ;  but  every  now  and  then  cases  are 
met  with  where  extreme  suffering  of  a  distinctly  neuralgic  character  is  experienced 
for  a  long  period,  and  where,  on  the  most  carefiil  examination  of  the  parts,  both 
external  and  internal,  no  appreciable  lesion  can  be  found  ;  and  we  therefore  do  not 
hesitate  to  apply  the  term  neuralgia  to  this  condition  of  things.  The  cases  are  more 
frequently  met  with  in  the  persons  of  females  who  have  been  lowered  by  some 
depi'essing  causes ;  the  pain  is  described  as  being  very  severe  and  continuous,  and 
not  particularly  aggravated  by  the  action  of  the  bowels,  as  is  the  case  when  the 
suffering  is  produced  by  a  painful  ulcer  of  the  lectum.  It  may  be  of  a  marked 
periodical  character,  and  be  the  result  of  direct  exposure  to  cold. 

The  cure  of  this  affection  is  extremely  difficult,  and  indeed  sometimes  only  a 
temporary  relief  can  be  given.  Of  course,  when  a  patient  applies  with  the  symp- 
toms of  neuralgia,  the  most  careful  examination  of  the  parts  should  be  instituted, 
and  repeated  from  time  to  time ;  for  doubtless  in  some  of  those  cases  which  have 
been  supposed  to  be  neuralgia,  there  has  been  some  lesion  which  has  been  overlooked. 
If,  however,  nothing  of  the  kind  can  be  met  with,  a  similar  treatment  to  that  which 
is  put  in  force  for  neuralgia  in  other  parts  should  be  adopted,  due  regard  of  course 
being  had  to  the  removal  of  any  local  irritant  from  the  bowels  in  the  shape  of 
hardened  fasces ;  iron  and  quinine  in  large  doses  should  be  exhibited,  especially  in 
those  cases  where  there  has  been  any  lowering  of  the  system ;  should  there  be  any 
tendency  to  goiit — a  point  not  to  be  overlooked  in  our  inquiries — colchicum  should 
be  prescribed.  The  local  remedies  best  suited  for  this  complaint  are,  the  employment 
of  the  cold  douche  to  the  anus,  and  the  use  of  belladonna  ointment,  in  the  propor- 
tions of  one  drachm  of  the  extract  to  one  ounce  of  lard,  either  smeared  around  the 
anus,  or  introduced  up  the  rectum  by  means  of  a  large  wax  bougie.  Should  the 
latter  measure  be  adopted,  care  should  be  taken  to  watch  the  effects  of  the  belladonna 
on  the  system. 

Henry  Smith. 
3k  2 
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rpHE  classification  of  skin  diseases  which  I  shall  adopt  in  this  article  is  substantially 
JL  that  originally  proposed  by  Plenck  of  Baden,  and  adopted  with  some  modifica- 
tion by  Willan,  and  subsequently  employed  by  a  large  number  of  writers  on  the 
subject.  At  the  same  time  I  shall  deviate  from  Willan's  arrangement  widely  in  one 
or  two  important  particulars.  The  microscope,  by  revealing  the  presence  of  parasitic 
plants  in  certain  of  the  diseases  of  the  skin,  and  the  close  study  of  these  same  diseases, 
by  which  the  relation  between  the  plant  and  the  disease  has  been  ascertained,  enable 
us  to  found  a  new  order,  and  so,  by  abstracting  certain  diseases  from  some  of  the 
orders  of  Willan,  to  render  those  orders  infinitely  more  natural. 

The  faults  in  principle  of  Willan's  arrangement  are  many  and  obvious  ;  but  it  is 
eminently  practical.  The  diseases  grouped  together  in  his  arrangement  by  no  means 
agree  pathologically  ;  but  his  divisions  greatly  facilitate  diagnosis ;  they  enable  the 
name  of  a  particular  case  of  disease  to  be  learned,  and  this  being  learned,  its  patho- 
logical and  anatomical  position  may  subsequently  be  determined. 

Order  1.  Exanthemata. — The  diseases  of  this  group  have,  as  their  great  charac- 
teristic, redness,  disappearing  or  diminishing  transiently  on  pressure.  The  cutaneous 
affection  is  essentially  nothing  more  than  an  increased  quantity  of  blood  in  the 
vessels  of  a  portion  of  the  skin.  Now  and  then,  however,  the  blood  accumulates  in 
such  quantity  at  particular  points  as  to  cause  a  little  elevation  of  the  cutis  ;  and  if 
these  points  are  small  and  circular,  we  have  an  appearance  of  papulae ;  but  the 
elevation,  like  the  redness,  disappears  on  pressure ;  to  return,  however,  when  the 
pressure  is  removed. 

The  connection  between  the  hyperaemic  cutis  and  the  cuticle  covering  it  is  usually 
diminished  either  before  or  during  the  stage  of  resolution  ;  and  the  consequence  is, 
that  there  is  generally  a  little  desquamation  of  the  cuticle  while  the  rash  is  fading,  or 
after  the  redness  has  disappeared.  It  is  probable  that  the  loosening  of  the  cuticle  is 
due  to  the  effusion  of  a  small  quantity  of  serosity  from  the  engorged  vessels  of  the 
surface  of  the  cutis.  Now  and  then,  indeed,  fluid  is  effused  in  sufficient  quantity  to 
raise  the  cuticle  from  the  cutis  :  thus  in  the  eruption  of  scarlet-fever  it  is  common  to 
find  innumerable  vesicles  stud  the  red  surface;  and  in  erysipelas  the  cuticle  is 
occasionally  elevated  into  bullae.  Besides  certain  eruptive  fevers  and  erysipelas,  the 
exanthemata  include  erythema,  roseola,  and  urticai-ia. 

Order  2.  Hcemorrhagia. — In  the  exanthemata  the  blood  is  within  the  vessels  of 
the  red  part ;  in  the  order  hsemorrhagia  the  blood  escapes  from  its  vessels  into  the 
substance  of  the  cutis,  and  so  crimson  spots  unaffected  by  prt  ssure  are  formed.  There 
are  only  two  diseases  thus  distingtiished,  viz.  purpura  and  scurvy.  But  haemorrhage 
into  the  substance  of  the  cutis  occurs  not  unfrequently  in  the  course  of  all  diseases 
of  low  type.  If  the  hsemori'hagic  spots  be  small,  they  are  termed  petechiae ;  if  large, 
vibices  or  ecchymoses.  When  small,  the  spots  formed  by  cuticular  haemoiThage  are 
usually  circular ;  at  the  bend  of  the  elbow,  however,  they  are  oval.  When  large, 
they  are  often  very  irregular  in  form. 

Order  3,  Vesictdce. — These  diseases  are  characterised  by  the  development  of 
vesicles,  i.e.  of  minute  collections  of  serous  fluid  seated  immediately  under  the  cuticle. 
Although  at  first  transparent,  this  fluid  ordinarily  becomes  in  a  short  time  opalescent, 
milky,  or  even  puriform.  The  cuticle  covering  it  is  also  at  first  quite  transparent ; 
after  a  while,  however,  it,  like  the  fluid  beneath,  grows  white  and  opaque.     This 
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change  in  the  cuticle  may  precede  that  in  the  contents  of  the  vesicle.  The  fluid  of  a 
vesicle  is  formed  on  the  surface  of  the  cutis,  directly  beneath  the  cuticle.  The  fluid 
from  a  vesicle  may  be  absorbed,  or  it  ma)^  dry  up  and  form  with  the  cuticle  over  it  a 
thin  scale ;  this  scale  may  be  detached,  or  it  may  remain  attached  and  be  thickened 
by  fresh  secretion  beneath  it. 

If  the  vesicles  are  very  small  and  numerous,  and  the  fluid  in  them  contains  but 
little  solid  matter,  then  a  mere  furfuraceous  desquamation  follows  their  bursting,  or 
their  desiccation ;  under  these  circumstances  the  vesicular  nature  of  the  disease  may 
be  overlooked,  and  the  desquamation  of  the  cuticle  only  noticed. 

If  the  fluid  contains  a  large  amount  of  solid  matters,  or  if  the  scales  first  formed 
be  thickened  by  the  drying  on  them  of  fresh  secretion,  then  flat  scabs  of  a  yellowish- 
brown  colour  are  formed.  These  scabs  are  often  raised  at  the  circumference.  Dry 
or  moist  honey-like  scabs  are  never  formed  by  the  di-ying-up  of  vesicles. 

It  has  been  said  that  vesicles  are  formed  a,t  the  orifices  of  sudoriferous  ducts ; 
but,  although  this  may  be  true  in  some  cases,  all  vesicles  are  not  so  constituted. 
The  vesicular  diseases  are  :  sudamina,  miliaria,  eczema,  and  herpes. 

Order  4.  Bullce. — The  diseases  belonging  to  this  order  of  skin  diseases  are  dis- 
tinguished by  the  ervxption  of  blebs  or  bullae ;  that  is  to  say,  collections  of  serosity  of 
considerable  size,  situated  directly  beneath  the  cuticle,  and  raising  the  cuticle  from 
the  cutis.  Bullye  diflfer  from  vesicles  only  in  size.  They  vary  in  diameter  for  the 
most  part  from  a  quarter  of  an  inch  to  two  inches ;  but  now  and  then  attain  the 
dimensions  of  half  a  hen's  Qg§,.  The  fluid  of  bullae,  like  that  of  vesicles,  as  well  as 
the  cuticle  over  them,  may  be  transparent  or  opalescent.  Bullae  may  be  followed  by 
crusts  or  by  ulcers.  Pemphigus  and  rupia  are  the  only  two  diseases  belonging  to  this 
order. 

Order  5.  Pustulce.—llh.Q  presence  of  pustules  marks  this  order.  Pustules  contain 
pus  from  the  moment  of  their  formation.  The  inflammation,  on  which  the  formation 
of  pus  depends,  extends  some  depth  into  the  cutis;  so  that  the  collection  of  pus 
which  constitutes  the  pustule  is  situated  in  the  cutis  and  not  merely  on  it  immediately 
beneath  the  cuticle. 

When  vesicles  become  opalescent,  their  opalescence  depends  on  the  presence  of 
pus-corpuscles  and  molecular  matter;  but  true  vesicles,  whether  their  contents  be 
transparent  or  milky,  are  never  sunk  into  the  cutis,  and  the  pifis-corpuscles  when 
present  constitute  a  very  small  proportion  of  their  contents. 

Pustules  are  followed  by  thick  and  diy  or  by  honey-like  crusts. 

There  are  three  forms  of  pustules — viz.  psydracia,  phlyzacia,  and  achores. 

Psydracia  are  very  little  raised  above  the  level  of  the  cutis.  They  are  seated  in 
the  hair-follicles — a  hair  passing  through  the  centre  of  each  pustule.  The  redness 
around  this  variety  of  pustule  is  frequently  very  trifling,  especially  when  the  pustules 
are  placed  at  some  distance  from  each  other;  when  near  together,  however,  the  skin 
between  may  be  red,  hot,  and  swollen. 

Phlyzacia  are  distinct  pustules  of  some  size,  seated  on  elevated,  inflamed  bases. 
They  are  found  especially  on  the  trunk  and  extremities,  and  they  terminate  in  small 
brown  scabs. 

Achores  are  very  small  pustules  on  comparatively  large  inflamed  bases ;  base  and 
collection  of  pus,  however,  form  together  only  a  small  pustTule.  Achores  are  formed 
in  considerable  numbers  in  the  vicinity  of  each  other,  the  tmtis  between  being  red, 
hot,  and  swollen.  They  are  more  common  on  the  face  in  children  than  elsewhere. 
The  secretion  from  them  forms  those  very  large,  thick,  irregular-shaped  scabs, 
resembling  dried  honey  in  consistence,  so  common  on  the  chins  of  children.  Achores 
are  inflamed  hair  and  sebaceous  follicles. 

Impetigo  and  ecthyma  are  comprised  in  the  order  pustulae. 

Order  6.  Papulce. — Papules  are  solid  elevations  of  the  cutis  of  small  size, 
papillitorm  ;  their  colour  varies  frem  dull  white  to  bright  red.  When  red,  the 
colour  May  be  removed  for  an  instant  by  pressure,  but  the  elevation  remains. 
Papules  aire  supposed  by  some  to  be  enlarged  papillae ;  but  the  researches  of  Gustav 
Simon  pyove  that  papules  may  be  formed  at  any  point  of  the  cutis  by  infiltration  of 
the  cutis  at  that  point  with  serosity. 
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Three  affections  belong  to  the  order  papulae,  viz.  strophulus,  lichen  and  prurigo. 

Order  7.  Squainoe,. — The  order  squamae  is  characterised  by  the  formation  of  an 
excessive  quantity  of  epithelium-scales  loosely  attached  to  each  other  and  to  the  cutis. 
By  the  slightest  friction  dry  opaque  white  scales  are  detached  from  the  diseased 
sui'face. 

Psoriasis  and  pityriasis  are  the  only  affections  which  strictly  belong  to  the  order 
squamse.  Ichthyosis  and  xeroderma,  however,  may  be  conveniently  retained,  as 
Willan  placed  them,  among  squamous  diseases. 

Order  8.  Tuhercula. — Solid  hard  elevations  of  the  cutis,  much  larger  than 
papulfe,  are  called  tubercula.  In  this  order  are  included  several  diseases  anatomically 
and  pathologically  veiy  different  from  each  other.  The  order  tubercula  includes 
molluscum,  acne,  lupus,  leprosy,  elephantiasis,  framboesia,  and  keloid. 

Order  8.  Maculae,. — The  diseases  of  the  order  maculae  are  characterised  by  the 
presence  of  too  much  or  too  little  pigment  in  the  parts  of  the  skin  affected,  and  there- 
fore by  white  or  dark-coloured  spots.     They  are  lentigo,  ephelis,  vitiligo,  and  nigrities. 

Order  10.  Parasitce. — The  diseases  of  the  skin  in  which  a  vegetable  parasite  is 
invariably  present  are  tinea  tonsurans,  tinea  favosa,  tinea  sycosis,  and  chloasma. 
Tinea  decalvans  is  also  placed  in  this  group. 

There  is  only  one  disease  characteiised  by  the  presence  of  an  animal  parasite,  viz. 
scabies. 

Order  1. — Exanthemata. 

Roseola  is  an  acute  disease,  of  trifling  importance  so  far  as  concerns  the  safety  or 
the  suffering  of  the  patient. 

Roseola  is  so  named  from  its  colour.  It  is  characterised  by  small  rose-coloured 
spots,  or  by  a  roseate  mottling  of  the  skin.     The  spots  are  slightly  raised. 

All  varieties  of  roseola  have  a  constitutional  origin.  There  is  one  variety  very 
common  in  children  and  young  persons  of  both  sexes  (hence  called  by  some  r. 
infantilis),  and  especially  prevalent  in  hot  weather  (and  therefore  named  r.  sestiva), 
in  which  rose-coloured  spots  and  mottling  give  to  the  skin  an  appearance  very  closely 
resembling  that  of  measles.  From  the  rash  of  measles  that  of  roseola  sestiva  differs 
in  the  absence  of  a  crescentic  form  or  arrangement  of  the  spots — a  character  rarely 
wanting  in  measles ;  in  the  very  irregular  shape  of  the  patches,  and  in  their  more 
rosy  and  generally  paler  hue  ;  in  commencing  on  the  most  prominent  parts  of  the 
face  and  extremities,  instead  of,  as  in  measles,  about  the  edge  of  the  hairy  scalp ;  in 
its  limitntion  not  uncommonly  to  a  small  part  of  the  trunk,  or  to  a  single  limb;  and 
in  its  irregular  course. 

Trifling  febrile  disturbance  usually  precedes  the  rash  for  a  few  hours,  or  it  may 
be  a  day  or  two,  and  dryness  and  redness  of  the  fauces  are  common.  The  coryza,  so 
distinctive  of  measles,  is  never  observed  in  roseola  aestiva.  A  measles  like  rash, 
accompanied  by  sore-throat,  and  withoiit  coryza,  should  suggest  the  possibility  of  the 
case  being  roseola  pestiva.  If  moi'e  than  one  child  in  the  same  family  is  affected,  the 
probability  is  in  favour  of  the  disease  being  measles;  but  the  writer  has  seen  two  sisters, 
after  an  error  in  diet,  affected  at  the  same  time  with  well-marked  roseola  aestiva. 
Sometimes  those  of  the  greatest  experience  will  be  in  doubt  whether  the  case  be  one 
of  roseola  estiva  or  of  measles. 

The  du.ration  of  roseola  sestiva  is  by  no  means  constant.  The  rash  may  disappear 
in  twenty-four  hours,  or  it  may  remain  out  for  four  or  five  days.  Occasionally  it 
appears  again  after  having  once  vanished. 

A  roseolous  rash  resembling  this  occasionally  occurs  as  an  epidemic.  It  is  the 
disease  to  which  the  name  bastard  measles,  German  measles,  or  rotheln,  has  of  late 
years  been  applied. 

A  rose-coloured  rash,  very  similar  to  that  of  roseola  sestiva,  sometimes  precedes 
the  eruption  of  small-pox.  It  occurs  especially  at  the  flexures  of  the  joints.  The 
pain  in  the  head  and  back,  and  the  vomiting,  which  precede  the  eruption,  indicate  the 
nature  of  the  case,  as  no  such  symptoms  precede  the  rash  in  any  other  form  of 
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roseola.     Sometimes  this  variety  of  roseola  bears  a  close  resemblance  to  the  rash  of 
scarlet-fever. 

A  similar  rash  may  accompany  vaccinia,  i^out,  and  rheumatism ;  it  may  under 
these  circumstances  cover  more  or  less  of  the  trunk  and  extremities,  or  it  may  occur 
in  patches.  The  specific  name  is  derived  from  the  constitutional  disease  to  which 
the  roseola  is  secondary,  e.g.  roseola  variolosa,  roseola  vaccina,  roseola  rheumatica. 

The  remaining  two  varieties  of  roseola  differ  altogether  in  appearance  from  roseola 
jestiva.  Now  and  then  in  adults,  as  well  as  children,  and  more  commonly  on  the 
arms  than  elsewhere,  a  few  rose-coloured  circular  spots  are  seen,  varying  in  size  from 
a  threepenny-piece  to  a  sliilling.  These  spots  are  not  elevated,  or  only  very  slightly 
so,  and  their  colour  disappears  on  pressure.  As  this  affection  has  been  thought  to  be 
more  common  in  the  autumn  than  at  any  other  period  of  the  year — though  its  especial 
prevalence  at  that  time  of  year  is  doubtful — it  has  been  called  roseola  autumnalis.  It 
is  a  disease  of  no  importance,  and  may  not  be  accompanied  by  any  genei-al  or  internal 
local  derangement,  though  occasionally  there  is  a  little  febiile  disturbance,  or  some 
dyspepsia.  It  rai-ely  lasts  more  than  a  week  or  ten  days.  On  the  lower  extremities, 
and  sometimes  on  other  parts,  we  observe  several  rose-coloured  rings,  vaiying  in  dia- 
meter from  a  quarter  of  an  inch  to  an  inch.  The  colour  of  the  skin  vvithin  the  rings 
is  quite  natural.  The  rose-red  colour  is  the  only  deviation  of  the  skin  from  its 
healthy  state.  This  form  of  roseola  is  named  roseola  annulata.  Like  roseola 
autumnalis,  it  is  usually  accompanied  by  a  little  febrile  disturbance,  and  runs  its 
course  in  a  few  days.  Now  and  then,  however,  it  is  a  chronic  disease,  lasting  for 
many  weeks. 

Treatment. — A  warm  bath  or  two,  rest,  simple  diet,  and  a  single  dose  of  mercurial 
at  bedtime,  followed  by  a  mild  saline  aperient  the  fcjllowing  morning,  are  usually  all 
that  is  required  in  the  treatment  of  a  case  of  i-oseola.  Roseola  infantalis  is  sometimes 
the  consequence  of  painful  dentition ;  should  the  gums  be  hot  and  swollen,  they 
ought  to  be  scarified.  In  the  chronic  form  of  roseola  annulata,  the  digestive  organs 
are  commonly  much  deranged,  and  the  patient  more  or  less  generally  out  of  health. 
Change  of  air,  mild  tonics,  such  as  the  mineral  acids,  and  sea-bathing,  are  the  best 
remedies.  At  the  same  time  care  must  be  taken  to  regulate  the  patient's  diet.  As 
the  dyspepsia  is  of  the  atonic  form,  a  glass  or  two  of  wine  daily  is  usually  of  advan- 
tage. As  this  disease  is  sometimes  dependent  on  uterine  disturbance,  the  condition 
of  the  uterine  and  vaginal  discharges  should  be  ascertained. 

The  eruptions  proper  to  typhus  fever,  measles,  German  measles,  typhoid  fever, 
scarlet  fever,  and  cholera  are  in  reality  roseola,  but  differ  in  important  particulars 
from  the  varieties  just  described.  The  rash  of  typhus  and  of  measles  as  much  merits 
the  name  of  roseola  as  does  that  which  precedes  the  eruption  of  small-pox.  The 
mulberry  rash  of  typhus  fever  differs  from  the  other  varieties  of  roseola  by  its  dusky 
colour  and  the  petechial  character  assumed  by  the  separate  spots  as  the  disease  ])yo- 
gresses ;  the  exanthem  of  typhoid  fever  by  the  wide  separation  of  its  constituent  spots 
from  each  other,  and  their  papular  form ;  that  of  measles  by  the  crescentic  arrange- 
ment of  its  spots ;  the  rash  of  scarlet-fever  by  its  punctifoi'm  character,  its  colour,  and 
the  extent  of  surface  covered ;  that  of  cholera  by  the  size  and  irregular  form  of  its 
spots  and  their  tint.  All  are  distinguished  by  theii-  course,  and  by  the  constitutional 
disturbance  which  precedes  and  accompanies  them. 

Erythema  is  characterised  by  patches  of  redness  of  iiTegular  form,  and  of  rather 
large  size,  often  somewhat  raised  above  the  level  of  the  adjacent  skin.  When  at  its 
height  the  colour  of  the  patch  is  vivid  red ;  before  disappearing  the  patch  assumes  a 
bluish  hue.  Pathologically  considered,  there  are  two  distinct  kinds  of  erythema,  one 
having  a  local,  the  other  a  constitutional  origin. 

Varieties  of  erythema  of  local  origin.— When  two  folds  of  the  skin  overlap  each 
other,  the  secretions  accumulate,  and  the  two  surfaces  chafe  each  other;  inflammation 
of  the  skin  is  the  consequence — intertrigo,  or  erythema  intertrigo,  as  it  is  called — a 
disease  very  common  in  the  groins  and  necks  of  young  children  and  fat  women,  A 
little  moisture  exudes  from  the  inflamed  surface. 
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The  inflammation  of  the  skin  resulting  from  a  burn  is  one  variety  of  erythema. 
That  peculiar  inflammation  of  the  skin  which  we  call  a  chilblain  is,  when  dignified 
by  a  scientific  name,  erythema  pernio.  When  the  skin  stretched  over  an  oedematous 
part  inflames,  as  often  happens,  the  disease  is  erythema  Iseve.  If  the  patient  lies 
long  on  one  spot,  and  the  skin  over  it  inflames,  it  is  erythema. 

Chronic  local  erythema  is  pretty  common  on  the  face,  around  the  lips,  and  on 
the  buttocks  of  young  children.  The  skin,  when  inflamed  about  the  lips,  the 
orifice  of  the  vagina,  the  prepuce,  the  groins,  and  the  anus,  is  peculiarly  liable  to 
crack. 

Treatment. — Intertrigo  is  best  treated  by  frequent  ablution,  bathing  the  inflamed 
surface  with  an  astringent  wash — a  solution  of  acetate  of  lead  is  one  of  the  best — and 
then,  after  carefully  drying  the  part,  dusting  it  with  an  absorbent  powder,  such  as 
starch  or  oxide  of  zinc.  It  is  important  to  bear  in  mind,  with  reference  to  erjrthema 
Iseve,  that  the  inflammation  of  the  skin  increases  the  cedema  of  the  subcutaneous 
tissue.  If,  as  is  usually  the  case,  it  is  the  lower  extremities  which  are  the  seat  of 
erythema  Iseve,  they  should  be  raised,  to  favour  not  only  the  return  of  blood  from 
the  limbs,  but  also  the  draining  of  the  serosity  out  of  the  tissue.  A  few  punctures 
in  the  thigh  with  a  fine  needle,  by  permitting  the  escape  of  serosity  from  the  cellular 
tissue,  will  aid  the  cure  of  the  erythema.  If  the  oedema  be  not  reduced,  bullae  some- 
times form  on  the  erythematous  sm^face,  and  finally  the  skin  ulcerates  or  even  sloughs. 
As  to  the  erythema  from  pressure,  that  is  best  treated  by  careful  drying  of  the  part 
after  washing,  the  application  several  times  a  day  of  spirit  of  wine,  or  an  astringent 
solution,  as  alum ;  but,  above  all,  by  extreme  attention  to  cleanliness  and  frequent 
change  of  position.  A  sore  back  from  pressure  rarely  occurs  in  fever  or  paraplegia, 
the  diseases  in  which  it  is  most  common,  if  the  patient  be  well  nursed. 

Varieties  of  erytlieima  of  constitutional  origin :  e.  fugax,  e.  poqndatum,  e. 
nodosum,  e.  circijiafum  (syn.  annulatum),  e.  tuberculatum,  e.  marginatum. — The 
local  disease  in  these  varieties  of  erythema,  although  characterised  by  redness,  &c., 
hardly  merits  the  name  of  inflammation,  unless  we  give  to  that  vague  word  a  very 
wide  signification.  All  these  varieties  of  erythema  are  more  common  in  those 
disposed  to  rheumatism. 

Erythema  fugax  is  distinguished  by  the  sudden  appearance  of  large  red  patches, 
and  their  equally  sudden  disappearance  after  a  time  varying  from  a  few  minvites  to  a 
few  hours.  The  patches  of  erythema  fugax  are  more  common  on  the  face  than  else- 
where ;  not  infrequent  on  the  trunk ;  rather  rare  on  the  extremities.  The  usual 
cause  of  erythema  fugax  is  some  article  of  diet.  The  patches  disappear  in  less  than 
half-an-hour.  That  erythema  fugax  results  in  some  cases  from  nervous  influence  is 
rendered  pi-obable  by  such  facts  as  this  :  a  gentleman,  known  to  the  writer,  cannot 
even  think  of  eating  condiments  without  experiencing  a  sensation  of  heat  in  the  face, 
.forehead,  and  scalp,  conjoined  with  some  redness  of  the  part. 

Erythema  nodosum  is  a  common  affection  in  girls  from  six  to  twelve  years  of 
age,  and  not  veiy  rare  in  delicate  boys  and  adult  females,  characterised  by  the 
eruption  of  distinctly  elevated  red  patches  of  an  oval,  or  more  rarely  circular,  form. 
The  oval  patches  are  from  one  to  two  inches  in  length,  the  circular  from  half  an  inch 
to  an  inch  in  diameter.  Each  patch  lasts  from  four  to  ten  days ;  fresh  patches 
appearing  every  day  or  two.  The  disease  is  commonly  finished  in  a  fortnight  or 
three  weeks.     In  persons  past  the  middle  of  life  it  occasionally  lasts  for  months. 

On  their  fii-st  appearance,  the  colour  of  the  patches  is  tolerably  bright  I'ed ;  but 
when  about  to  fade,  the  patches  assume  a  bluish  or  violet  tint.  Exposure  to  cold 
also  gives  to  the  erythematous  patch  the  same  hue.  This  bluish  colour  is  very 
characteristic  of  erythema.  Over  the  anterior  aspect  of  the  tibia,  which  is  the  ordinary 
seat  of  erythema  nodosum,  the  patches  are  commonly  oval,  their  long  axis  being 
from  above  dovi^n wards ;  about  the  knee-joint,  and  at  the  back  of  the  leg,  they  are 
usually  circular.  On  the  upper  extremity,  where  they  appear  in  rai-e  cases  only, 
they  are  also  circular.  They  are  i-arely  seen  on  the  lower  extremities  much  above 
the  knee,  or  on  the  upper  extremities  above  the  elbow.  It  is  very  rare  for  patches 
to  occur  on  the  trunk. 
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Occasionally,  several  patches  are  evolved  in  the  vicinity  of  each  other ;  and  their 
margins  coalescing,  a  broad  red  patch  is  formed,  here  and  there  hard,  elevated,  and 
very  tender,  and  presenting  some  resemblance  to  erysipelas.  The  redness  of  erysipe- 
las, however,  terminates  by  a  well-defined  line  ;  whilst  in  erythema  it  shades  off  into 
the  hue  of  the  adjacent  skin.  The  margin  of  an  erysipelatous  patch  is  as  much 
raised  as  its  centre^  the  elevation  of  a  patch  of  erythema  nodosum  ceases  by  degrees 
with  the  redness.  When  the  finger  is  passed  over  a  patch  of  erythema  nodosum,  it 
feels  as  though  the  hardness  were  caused  by  something  buried  under  as  well  as  in 
the  skin.  Erysipelatous  hardness  is  brawny  in  character  and  superficial.  When 
several  patches  of  erythema  nodosum  are  present,  the  disease  can  hardly  be  confounded 
with  erysipelas.  The  lai^gest  patches  of  erythema  nodosum  now  and  then  convey  to 
the  finger  a  sensation  of  fluctuation  ;  but  they  never  suppurate,  and  the  sensation  of 
fluctuation  is  probably  due  to  the  presence  of  serosity  in  the  subcutaneous  cellular 
tissue. 

Erythema  tuberculatum  and  faindatum. — When  patches,  agreeing  in  other  points 
with  those  just  described  as  characteristic  of  erythema  nodosum,  do  not  exceed  a  four- 
penny-piece  in  size,  the  disease  is  called  erythema  tuberculatum  ;  when  not  larger 
than  a  very  small  split-pea,  the  disease  is  called  erythema  papulatum.  Sometimes 
circumscribed  patches  of  a  bright  red  colour,  studded  with  deeper-coloured  points, 
which  to  the  eye  resemble  papulae,  but  are  without  the  elevation  and  hardness  of  true 
papulse,  appear  on  the  arms,  neck,  and  breast ;  the  colour  and  slight  elevation  are 
both  temporarily  removable  by  the  pressure  of  the  finger.  To  these  patches  also  the 
term  erythema  papulatum  has  been  applied. 

Erythema  circinatum  is  not  a  very  common  disease.  It  affects  children  and 
adults,  and  ordinarily  supervenes  in  the  course  of  an  attack  of  acute  rheumatism. 
Its  usual  seat  is  the  trunk. 

The  patches  are  ring-shaped.  Sometimes,  however,  the  rings  are  imperfect ;  and 
not  unfrequently  several  rings  coalesce  at  their  mai'gins.  The  I'ings  are  I'ed,  distinctly 
raised,  terminate  abruptly  externally,  as  regards  both  colour  and  elevation,  but  shade 
off  gradually  towards  the  centre.  Within  the  ring  the  skin  has  a  faintly  yellowish 
tint.  The  breadth  of  the  red  ring  is  about  one-third  of  an  inch.  The  patches  are 
quite  smooth  ;  there  is  not  a  trace  of  scales,  vesicles,  or  scabs  on  their  surfaces.  The 
colour  of  the  rings  of  roseola  annulata  is  darker  than  that  of  erythema  circinatum, 
the  elevation  is  scarcely  perceptible,  the  outer  margin  is  not  abrupt,  and  the  centre 
is  the  colour  of  the  natural  skin,  instead  of  yellowish.  Erythema  circinatum,  when 
acute,  runs  its  course  in  about  a  fortnight  or  three  weeks.  There  is  a  chronic  variety, 
however,  in  which  the  rings  are  incomplete,  and  to  it  the  name  of  erythema  margin- 
atum has  been  applied.  Willan  mentions  that  it  occurs  on  the  extremities  and  loins 
of  aged  persons  suffering  from  intei-nal  disorder's,  and  that  its  occui-rence  is  an  un- 
favourable sign. 

Hebra  considers  e.  tuberculatum,  papulatum,  circinatum,  and  a  species  from  its 
form  called  gyratum,  to  be  merely  stages  of  the  same  species,  and  for  this  species  pro- 
poses the  term  erythema  multiforme. 

A  little  desquamation  of  the  cuticle  covering  the  red  patches  follows  the  dis- 
appearance of  all  the  varieties  of  erythema  and  roseola.  The  eruption  of  roseola 
itches  slightly;  that  of  erythema  usually  itches,  burns,  or  tingles  in  a  trifling 
degree. 

It  is  evident  that  there  is  little  or  no  essential  difference  between  roseola  and 
erythema;  and  that,  excluding  inflammation  of  the  skin,  dependent  altogether  on 
local  causes,  that  variety  of  roseola  which  so  closely  resembles  measles  and  erythema 
nodosum,  the  other  varieties  of  roseola  and  erythema  might  well  be  grouped  together 
into  one  genus,  and  this  whether  regard  be  had  to  their  local  or  general  pathology,  or 
to  their  treatment. 

Treatment. — A  few  warm  baths,  I'est,  mild  aperients,  simple  salines,  and  a  light 
diet,  so  long  as  the  skin  is  hot,  the  pulse  quick,  and  the  tongue  white ;  attention  to 
the  digestive  organs,  mineral  acids,  and  vegetable  tonics,  after  the  febrile  disturbance 
has  ceased — these  are  the  remedies  for  all.      Erythema  nodosum,  tuberculatum,  and 
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papulatum,  and  the  chronic  variety  of  erythema  circinatum,  usually  occur  in  delicate 
persons  ;  and  in  their  treatment  quinine  is  said  to  be  particularly  useful.  Dr.  A. 
Todd  Thompson,  whose  remarks  on  treatment  are  always  worthy  of  attention,  found 
bark  in  many  cases  much  more  beneficial  than  quinine.  In  women  past  middle  life, 
the  eruption  of  erythema  nodosum  is  thought  to  be  connected  with  the  cessation  of 
the  menstrual  discharge.  Erythema  circinatum  occurring  in  the  course  of  acute 
rheumatism  disappears  spontaneously. 

Urticaria. — The  pathology  and  aetiology  of  virticaria,  or  nettle-rash,  are  so  closely 
related  to  erythema  fugax,  and  the  two  so  often  occur  in  the  same  individual,  that 
we  pass  naturally  from  the  genus  erythema  to  urticaria.  Yet  urticaria  is  not 
correctly  placed  among  the  exanthemata.  In  urticaria  there  is  something  more  than 
redness  disappearing  or  fading  on  pressure ;  there  are  wheals,  or  pomphi,  as  they 
have  been  called. 

Wheals  are  flat  elevated  patches  of  the  skin.  The  sting  of  a  nettle,  the  bite  of  a 
bug,  the  stroke  of  a  whip,  are  each  followed  by  a  wheal.  Wheals  differ  much  in  form, 
size,  and  colour.  In  form  they  may  be  circular,  oval,  or  irregular;  in  size,  they 
vaiy  from  two  lines  to  some  inches  in  length ;  in  colour,  from  almost  white  to  deep 
purple. 

In  urticaria  each  wheal  is  seated  on  a  red  patch  ;  sometimes  the  patch  is  very 
larga,  the  wheals  small ;  sometimes  the  redness  forms  merely  a  narrow  halo  around 
the  wheal ;  sevei'al  wheals  may  be  seated  on  the  same  red  patch.  Wheals  frequently 
appear  and  disappear  again  with  singular  rapidity.  Now  and  then  the  red  patches 
remain  for  a  while  after  the  wheals  have  vanished ;  in  some  cases  the  red  patch 
precedes  the  eruption  of  the  wheal,  in  others  the  wheal  comes  out  first ;  while  in 
others,  again,  they  appear  simultaneously.  When  the  red  patch  only  is  present,  the 
disease  may  be  very  readily  confounded  with  erythema ;  a  little  friction  of  the  part, 
however,  will  prevent  the  mistake  by  bringing  out  the  wheal.  Now  and  then  the 
surface  covered  by  the  redness  is  very  considerable  in  extent,  and  then  the  wheals 
not  being  present,  the  case  might  possibly  be  taken  for  scarlatina.  There  may  usually 
be  detected  on  the  red  parts  one  or  two  wheals  imperfectly  evolved,  which  will 
reveal  the  true  nature  of  the  case. 

Patients  often  mistake  the  pale  elevations  of  the  cutis  for  blebs,  and  say  that 
large  blisters  occasionally  come  out  over  them.  The  wheals  in  urticaria  itch,  tingle, 
and  burn.  These  sensations  are  often  almost  intolerable.  Usually  they  are  ag- 
gravated at  night  when  the  patient  is  warm  in  bed,  when  seated  by  a  fire,  and  by 
the  use  of  stimulating  articles  of  diet.  Now  and  then,  however,  the  wheals  and  the 
itching,  tingling,  and  burning  sensations  are  only  present  when  the  patient  is  exposed 
to  cold.  Any  change  of  temperature  suffices  in  some  cases  to  determine  the  evolution 
of  the  wheals.  The  structure  of  the  wheals  in  urticaria  has  not  been  very  cleai^ly 
made  out.  The  redness  is,  of  course,  caused  by  repletion  of  the  vessels  of  the  cutis  ; 
but  to  what  is  the  elevation  and  pallor  of  the  wheals  due  1  Gustav  Simon  says  that 
if  a  needle  be  passed  into  the  cutis  constituting  a  pale  wheal,  a  little  clear  set-osity 
only  escapes ;  and  he  concludes  from  this  that  the  swelling  is  occasioned  by  the 
presence  of  serosity  in  the  substance  of  the  cutis.  The  pallor  is  attiibuted  to  the 
quantity  of  serosity  effiised  being  out  of  proportion  to  the  number  of  vessels  loaded 
with  blood.  The  sudden  appearance  and  disappearance  of  the  wheals  seem,  however, 
to  be  opposed  to  these  ideas. 

Urticaria  is  a  very  common  disease.  It  occurs  at  all  ages.  Persons  prone  to 
rheumatism  are  especially  liable  to  ur-ticaria. 

Varieties  of  urticaria. — Local  urticaria  results  from  the  application  to  the  skin  of 
certain  irritants,  e.g.  a  blow,  a  sting,  &c. 

A  most  acute  and  severe  form  of  urticaria  is  not  vmfrequently  the  result  of  a 
single  error  in  diet.  In  some  persons  shell-fish,  in  others  pork,  in  others  pastry,  in 
others  the  more  common  articles  of  diet,  as  eggs  or  sugar,  produce  an  attack  of 
ui'ticaiia,  and  this  although  the  food  be  the  best  of  its  kind.  In  some  persons  an 
attack  of  uiticaiia  only  occasionally  follows  the  use  of  particular  substances;  in 
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others  it  is  the  invariable  consequence.  The  patient  is  said  to  be  poisoned  by  what 
he  has  taken.  An  attack  of  urticaiia  having  such  an  origin  usually  terminates  in 
two  or  three  days.  The  eruption  may  appear  very  rapidly  after  the  ingestion  of  the 
noxious  substance.  It  not  unfrequently  occurs  within  an  hour.  The  eruption  may 
disappear  in  a  few  hours.  As  a  rule,  the  sooner  after  the  ingestion  of  the  noxious 
agent  the  symptoms  appear,  the  more  quickly  do  they  disappear.  Mr.  B.  Squire  has 
seen  cases  of  acute  urticaria  due  altogether  to  the  presence  of  the  acarus  scabiei  in 
the  epidermis. 

An  acute  attack  of  urticaria  sometimes  occurs  without  the  patient  having 
committed  any  error  in  diet.  It  is  then  generally  preceded  for  a  day  or  two  by  some 
febrile  disturbance.  There  are  no  special  symptoms  present  in  these  cases  to  indicate 
that  the  pyrexia  is  only  the  prelude  of  an  attack  of  nettle-rash.  The  eruption  of 
the  wheals  is  the  first  intimation  of  the  exact  nature  of  the  disease.  This  variety  of 
urticaria  ordinarily  lasts  a  week.     It  is  termed  u.  febrilis. 

More  frequently  urticaria  is  a  chronic  disease,  and  it  may  then  last  for  years. 
Sometimes  the  wheals  are  confluent,  or  almost  so,  and  then  the  disease  is  called  urti- 
caria confeita.  Occasionally,  even  in  comparatively  chronic  cases,  the  wheals  that 
first  appear  remain  out  till  the  patient  is  permanently  well.  Urticaria,  in  which  the 
wheals  are  thus  permanent,  is  called  urticaria  perstans.  Far  more  commonly  the 
wheals  come  ovit  in  crops,  so  to  say,  which  last  only  a  few  hours,  fresh  crops  appear- 
ing with  every  change  of  temperature,  with  evei'y  abnormity  of  diet,  or  on  the  slightest 
friction.  Now  and  then  not  a  wheal  appears  for  a  week  or  two,  and  then  a  fresh 
crop  comes  out.  Urticaria,  characterised  by  these  evanescent  wheals,  is  urticaria 
evanida.  In  rare  cases  the  wheals  attain  a  very  large  size,  and  then  the  disease  is 
iirticaria  tuberosa ;  in  still  rarer  cases  the  patient  suffers  from  the  burning,  itching, 
and  tingling  sensations  in  numerous  pai-ts  where  no  wheals  apjjear,  and  then  Willan 
called  the  disease  urticaria  subcutanea. 

In  regai'd  of  the  species  of  urticaiia,  all  the  important  points  may  be  summed  up 
thus :  the  disease  is  now  and  then  a  very  acute  disease,  distinctly  referable  to  an 
error  in  diet ;  now  and  then  an  acute  disease  not  referable  to  error  in  diet ;  more 
often  the  disease  is  chronic,  the  wheals  appearing  and  disappearing  rapidly  on  the 
slightest  cause,  or  even  without  any  known  cause. 

Treatment. — "When  acute  ui-ticaria  arises  from  the  patient  having  eaten  some 
substance  which  he  has  imperfectly  digested,  an  emetic,  followed  by  a  mercurial  and 
saline  aperient,  is  generally  all  that  is  necessary  for  the  cure.  If  there  be  much 
depression  at  the  outset,  it  may  be  necessary  to  give  a  little  ammonia ;  or,  on  the 
other  hand,  if  the  febrile  disturbance  be  great,  to  take  a  little  blood  from  the  arm. 

In  the  treatment  of  the  chronic  forms  of  urticaria  especial  attention  is  to  be  paid 
to  the  patient's  diet.  In  some  cases  abstinence  from  coffee,  in  some  from  tea,  in  some 
from  milk,  in  some  from  porter,  in  others  from  the  water  they  were  drinking,  has 
been  followed  by  recovery.  I  know  a  young  lady  who  always  suffers  from  urticaria 
when  she  resides  in  a  particular  locality,  from  the  quality,  it  seems  to  me,  either  of 
the  air  or  of  the  water  at  that  spot ;  and  she  informs  me  that  many  persons  in  the 
same  village  suffer  from  the  disease.  "While  residing  there,  medicine  has  little  effect 
on  the  disease ;  when  she  leaves  that  village,  no  medicine  is  required  for  her  cure. 

After  regulating  the  diet,  a  mild  course  of  antacid  saline  aperients  is  often  useful. 
In  other  cases,  saline  aperients,  combined  with  a  bitter  infusion  and  a  mineral  acid, 
seem  to  be  the  most  efficacious  remedies. 

A  course  of  cold  sea-baths  is  sometimes  followed  by  recovery  when  other  means 
have  failed.  If  the  patient  is  plethoric,  and  the  pulse  is  full  and  hard,  a  single 
blood-letting,  to  a  moderate  extent,  affords  much  relief.  In  obstinate  cases,  arsenic 
in  small  doses — as  three  minims  of  liquor  arsenicalis  three  times  a  day — continued 
for  some  time,  has  effected  a  cure.  Some  physicians  attach  much  importance  in  the 
treatment  of  urticaria  to  quinine,  in  doses  of  two  or  three  grains  three  times  a  day. 
Colchicum  is  with  others  a  favourite  remedy.  Carbonate  of  potash  or  liquor 
potassae,  with  a  bitter  infusion,  three  times  a  day,  is  sometimes  useful,  by  correcting 
deranged  conditions  of  the  stomach. 
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The  disease  may  often  be  kept  in  abeyance,  the  eruption  of  fresh  wheals  be 
pi-evented,  and  the  irritation  of  those  present  be  allayed,  by  sponging  the  whole 
surface  night  and  morning  with  lemon -juice  or  vinegar.  Sir  E.  Wilson  speaks  very 
highly,  for  the  latter  purpose,  of  a  lotion  composed  of  bichloride  of  mercury,  from 
five  to  ten  grains,  spirits  of  rosemary  and  spirits  of  wine  of  each  one  ounce,  and  six 
ounces  of  the  emulsion  of  bitter  almonds. 

If  a  child  sufiering  from  urticaria  be  cutting  its  teeth,  and  the  gums  are  hot,  dry, 
and  tender,  they  should  be  lanced.  A  single  dose  of  calomel  and  jalap  usually 
suffices  to  cure  the  disease  in  the  young  child. 


Order  2. — HyEMORRHAGiA. 

Purpura  is  characterised  by  an  eruption  of  spots  (petechise)  or  patches  (vibices  or 
ecchymoses),  both  due  to  haemorrhage  into  the  derma,  varying  in  tint  from  bright  red 
to  violet.  In  diameter  they  are  less  than  a  line  to  moie  than  an  inch  ;  the  smallest 
spots  are  round,  the  larger  more  irregular  in  shape.  At  first  the  spots  have  an 
abrupt  well-defined  margin  ;  but  after  a  time  their  outline  is  gradually  lost  in  the 
surrounding  skin.  Their  distinguishing  character  is  that  they  do  not  disappear  or 
fade  under  pressure,  in  this  respect  differing  from  all  forms  of  eruption  with  which 
they  could  be  confounded.  In  a  few  days  they  begin  to  fade  and  slowly  disappear, 
becoming  orange-coloured  and  yellowish.     New  spots  appear  as  old  ones  die  away. 

Purpura  has  been  subdivided  into  p,  simplex  and  p.  hsemorrhagica.  The  latter 
is  only  a  severer  form  of  the  former,  in  which  haemorrhage  takes  place  not  only  into 
the  skin  but  from  the  mucous  membranes  of  the  nose,  alimentary  canal,  urinary  pas- 
sages, and  other  parts.  Willan  described  a  variety,  under  the  name  of  p.  urticans,  in 
which  there  is  a  reddish  elevation  of  the  skin  resembling  a  wheal,  which  subsides  in 
a  few  days,  and  leaves  a  livid  spot  on  the  level  of  the  skin.  Purpvira  is  not  accom- 
panied with  tingling  or  itching. 

In  mild  cases  of  purpura  there  is  little  or  no  disturbance  of  the  general  health. 
In  severer  cases,  the  eruption  is  often  preceded  by  febrile  symptoms,  lassitude,  and 
pains  in  the  limbs.  In  some  cases,  however,  without  any  previous  constitutional 
disturbance,  profuse  hsemoirhage  may  occur  both  into  the  skin  and  from  the  mucoixs 
membranes. 

Scorbutus  is  quite  a  distinct  disease  from  purpura,  though,  like  it,  accompanied 
by  cutaneous  hfeinorrhage.  The  gums  are  not  spongy  in  purpura,  nor  is  there  usually 
the  yellow  sallow  hue  which  is  met  with  in  scurvy.  Some  of  the  acute  specific  dis- 
eases are  occasionally  accompanied  with  petechise,  and  typhus  is  specially  called  the 
petechial  fever  from  the  ordinary  characters  of  its  eruption.  Other  symptoms  wil] 
enable  the  practitioner  easily  to  distinguish  these  eruptions  from  purpui-a.  Neither 
the  pathology  nor  the  aetiology  of  purpura  is  understood.  It  is  not  dependent  on  a 
want  of  fibrin  in  the  blood,  nor  is  it  caused  by  the  want  of  fresh  vegetables,  or  even 
by  poor  living. 

Treatment. — Astringents,  such  as  gallic  acid  and  acetate  of  lead,  are  occasionally  of 
use.  The  tincture  of  the  sesquichloride  of  iron  and  mineral  acids  have  been  useful  in 
other  cases.  Turpentine  and  creasote  have  been  much  extolled  by  some  writers.  Dr. 
"Williams  thinks  that  purpura  is  often  connected  with  hepatic  congestion  and  imper- 
fect secretion  of  bile,  and  is  best  treated  by  remedies  which  tend  to  relieve  this  state. 

T.  H. 

Order  3. — YESicuLiE. 

Sudamina. — The  vesicles  to  which  this  tei-m  is  applied  resemble  minute  drops  of 
perspiration.  They  are  colourless  and  very  transparent.  There  is  no  redness  around 
them.  Sometimes  they  are  so  small  that  they  are  more  easily  detected  by  the  finger 
than  by  the  eye.  In  two  or  three  days  the  vesicles  either  burst,  or  the  fluid  in  them 
disappears,  and  there  is  a  little  furfuraceous  desquamation  of  the  cuticle  at  the  parts 
where  they  were  situated.     The  contents  of  a  sudamen  never  become  opalescent. 
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Sudamina  appear  in  the  course  of  certain  acute  and  chronic  ajfFections,  and  are 
especially  common  in  typhoid  fever,  during  the  third  week  of  the  disease.  A  single 
crop  of  sudamina  never  lasts  more  than  two  or  three  days.  I  think,  in  common  with 
others,  that  these  vesicles  are  seated  at  the  orifices  of  the  sweat-ducts,  and  that  they 
are  connected  with  the  occurrence  of  pei'spimtion.  They  may  cover  the  whole  anterior 
and  lateral  regions  of  the  trunk  ;  but  more  commonly  they  occupy  those  parts  to 
which  perspiration  is  often  limited,  e.g.  the  base  of  the  neck,  the  sides  of  the  thorax, 
the  epigastrium,  and  the  groins. 

The  contents  of  the  vesicles  are  almost  always  acid.  Sudamina  rarely  occur  after 
the  middle  period  of  life.  They  are  of  no  value  as  a  guide  for  prognosis ;  and  as  to 
treatment,  they  themselves  require  none.  A  crop  of  sudamina  indicates  that  the 
patient  has  per&pired,  and  should  lead  to  inquiries  into  the  ventilation  and  temperature 
of  the  room,  the  condition  of  the  linen  of  the  patient,  &c. 

Miliaria. — Miliary  vesicles  are  acuminated  with  a  red  halo  around  their  bases. 
Their  contents  quickly  loss  their  transparency,  and  become  almost  or  quite  purulent 
in  appearance.  Miliary  vesicles  occur,  like  sudamina,  in  the  course  of  other  affections. 
They  are  often  seen  on  the  trunk  and  extremities  in  acute  rheumatism.  They  difier 
from  sudamina  in  being  acuminated,  in  the  opacity  of  their  contents  soon  after  their 
eruption,  and  in  the  redness  of  the  skin  around. 

Like  sudamina,  they  appear  to  be  connected  with  the  occurrence  of  perspiration. 
During  the  summer  months  it  is  very  common  to  see  the  trunk  of  children,  and  even 
of  adults,  who  perspire  freely  from  exercise  or  other  cause,  and  especially  if  they  are 
not  frequently  washed,  covered  with  a  crop  of  minute  miliary  vesicles.  In  these  cases 
the  redness  around  each  vesicle  is  sometimes  much  more  readily  seen  than  the  vesicles 
themselves,  and  then  the  disease  may  be  mistaken  for  roseola  sestiva.  Not  unfre- 
quently  roseola  sestiva  is  complicated  with  the  eruption  of  a  few  miliary  vesicles. 

Frequent  ablution  and  a  gentle  purge  are  all  that  is  required  in  the  treatment  of 
the  miliary  vesicular  eruption  of  children.  There  is  an  epidemic  febrile  disease  of 
from  eight  to  ten  days'  duration,  characterised  by  profuse  sweating  and  a  miliary 
eruption.  It  has  been  called  miliary  fever ;  some  cases  of  it  are  detailed  in  Rayer's 
work  on  skin  diseases.  Some  persons  under  the  term  miliary  vesicles  include  suda- 
mina and  miliary  vesicles  proper. 

Eczema  is  a  very  common  disease,  and  occurs  at  all  ages.  It  is  characterised  by 
the  eruption  of  small  vesicles  on  imperfectly  defined  patches  of  skin  of  some  extent. 
The  vesicles  are  usually  pretty  thickly  set.  Each  vesicle  is  surrounded  by  more  or 
less  inflammatory  redness.  Sometimes  the  redness  around  the  vesicles  is  scarcely 
perceptible,  sometimes  the  whole  skin  between  them  is  uniformly  red,  hot,  and 
swollen ;  in  the  latter  case,  however,  detached  vesicles  are  always  to  be  found  at  the 
margins  of  the  patches,  each  having  its  areola  of  redness.  When  the  vesicles  burst, 
thin  scales  or  scabs  cover  the  surface  of  the  patches.  These  scales  or  scabs  are  com- 
posed of  epithehum,  and  the  fixed  constituents  of  the  fluid  of  the  vesicles.  When 
the  fluid  in  the  vesicles  contains  but  little  animal  matter,  the  scales  are  thin,  white, 
and  opaque,  and  the  disease  may  be  mistaken  for  one  of  those  belonging  to  the  order 
squamae. 

When  the  fluid  of  the  vesicles  contains  much  animal  matter,  the  scabs  are 
brownish  or  yellowish  in  hue.  But  the  scabs  formed  from  the  drying  up  of  a  crop 
of  the  vesicles  of  uncomplicated  eczema  are  never  thick.  The  disease  may  disappear 
with  the  drying  up  of  the  first  crop  of  vesicles ;  but  this  is  by  no  means  constantly 
the  case.  Two,  three,  or  more  crops  of  vesicles  may  follow  each  other  in  quick 
succession ;  and  the  surface  on  which  they  are  seated  may  be  red  and  raw  in  appear- 
ance, and  a  clear  serous  fluid,  strongly  alkaline  in  reaction,  ooze  from  it  in  consider- 
able quantity.  This  fluid  excites  inflammation  of  the  surface  over  which  it  flows.  It 
scalds,  as  it  is  said.  Instead  of  being  raw  in  appearance,  it  may  be  that  the  surface 
is  hot,  red,  and  swollen ;  and  just  under  the  cixticle  are  pei-fectly  flat  irregularly- 
shaped  collections  of  serosity,  or  of  somewhat  purulent-looking  fluid.     The  appear- 
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ance  is  as  if  turbid  serosity  or  thin  pus  were  burrowing  in  all  directions  just  under 
the  epidermis.  The  fluid  in  this,  as  in  other  forms  of  eczema,  is  alkaline.  Scabs  of 
large  extent,  but  still  thin,  are  formed  by  the  drying  up  of  this  subcuticular  fluid. 

Where  the  cuticle  is  rather  thick,  and  the  vesicles  are  very  small,  the  surface 
may  seem  to  be  red  and  rough  only,  with  cracks  here  and  there,  from  which  a  more 
or  less  alkaline  serosity  oozes  in  small  quantity.  The  surface  thus  affected  is  often 
of  considerable  extent.  It  is  a  common  form  of  eczema  on  the  anterior  aspect  of  the 
leg  in  persons  past  the  middle  period  of  life.  The  urine  of  those  who  suffer  from  it 
often  contains  a  large  quantity  of  the  crystals  of  oxalate  of  lime. 

Vesicles  are  not,  according  to  Hebra,  constantly  present  in  eczema,  and  he  there- 
fore defines  eczema  as  follows  :  *  A  disease  of  usually  chronic  course,  characterised  by 
the  formation  of  aggregated  papules  {e.  papulosum)  and  vesicles  (e.  vesiculosum)  or 
by  more  or  less  deeply  red  patches  covered  with  thin  scales  (e.  squamosum),  or  in 
other  cases  by  a  moist  surface  (e.  rubrum)  ;  while  in  any  of  these  forms  there  may 
be  developed  in  addition,  partly  yellow  and  gummy,  partly  green  or  brown  crusts 
(e.  impetiginosum).  The  affection  is  constantly  accompanied  by  violent  itching 
which  leads  to  excoriations,  and  it  is  not  contagious.'  *  I  do  not  consider  the  forma- 
tion of  vesicles,  and  subsequently  of  a  moist  surface,  as  sviflScient  to  characterise  the 
disease  ;  but  take  in  as  varieties  of  the  same  malady  all  the  morbid  changes  seen  in 
the  course  of  development  and  retrogression  of  the  ordinary  vesicular  and  moist 
eczema.' 

The  eczema  papulosum  is,  Hebra  states,  the  lichen  eczematoides,  and  eczema 
squamosum  the  pityriasis  rubra  of  some  writers.^ 

Varieties  of  eczema. — As  to  the  nominal  varieties  of  eczema,  the  disease  is  called 
eczema  vulgare  or  simplex,,  when  the  vesicles  are  distinct  from  each  other,  though 
pretty  closely  crowded,  last  a  few  days  only,  and  then  dry  up  and  form  furfuraceous 
scales.  The  inflammation  of  the  cutis  in  e.  simplex  is  never  very  severe,  and  may 
be  trifling,  E.  simplex  may  be  excited  by  any  direct  irritant  of  the  skin ;  as,  for 
exam{)le,  a  stimulating  liniment,  exposure  to  the  direct  rays  of  the  sun  or  of  a  strong 
fire,  sugar,  sulphur. 

Eczema  rubrum  is  distinguished  from  e.  simplex  by  the  degree  of  inflammation 
that  accompanies  the  eruption;  the  cutis  between  the  vesicles  is  uniformly  inflamed; 
eczema  simplex  may  therefore  pass  into  eczema  rubi'um.  In  eczema  rubrum  the 
cutaneous  and  subcutaneous  tissues  are  often  considerably  swollen ;  the  swelling  is 
for  the  most  part  due  to  the  effusion  of  serosity. 

There  are  two  diseased  states  of  the  skin  called  by  the  common  name  of  eczema 
impetiginodes.  In  one,  the  inflammation  is  very  severe,  and  the  secretion  is  here 
and  there  purulent ;  in  the  other,  eczema  is  complicated  with  impetigo,  i.e.  with 
suppurative  inflammation  of  the  hair-follicles. 

Hebra  has  described  a  variety  of  eczema  which  he  terms  eczema  marginatum.  It 
is  almost  limited  to  males,  and  especially  observed  in  shoemakers.  Its  most  constant 
point  of  origin  is  on  the  inner  part  of  the  thigh,  with  which  the  scrotum  comes  most 
in  contact,  and  thence  it  may  spread  upwards  to  the  abdomen,  leaving  untouched  the 
penis  and  scrotum.  Subsequently  the  disease  may  appear  on  other  parts,  e.g.  breast, 
back,  neck,  extremities. 

This  variety  of  eczema  begins,  Hebra  states,  as  a  red,  raised  circular  patch  of 
the  size  of  a  sixpence ;  it  spreads  at  the  periphery  and  there  occur  in  succession 
papules,  vesicles,  excoriations,  and  afterwards  small  brown  or  black  scales.  As 
the  circumference  spreads,  the  centre  heals,  but  retains  a  dark  colour.  Subsequently 
similar  patches  may  appear  in  other  regions.  Although  Hebra  denies  the  syphi- 
litic nature  of  this  form  of  eczema,  other  writers  are  disposed  to  question  his  con- 
clusion. 

The  face,  the  hairy  scalp,  and  the  skin  behind  the  ears  are  all  common  seats  of 
eczema ;  but  there  is  no  part  of  the  trunk  or  extremities  which  it  may  not,  nay  does 
not,  fi^equently  affect. 


^  Sydenham  Society  s  Trans.     Hebra,  '  On  Diseases  of  the  Skin,'  vol.  ii.  pp.  85,  86. 
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Before  and  during  the  period  of  the  first  dentition,  eczema  is  by  far  the  most 
common  of  the  diseases  of  the  scalp.  If  a  single  crop  of  vesicles  only  appeals,  the 
disease  will  run  its  course  in  a  week  or  ten  days ;  but  if  crop  after  ciop  of  vesicles 
follows  each  other,  or  if  the  surface  is  highly  inflamed  and  '  weeps,'  the  disease  may 
continue  for  a  considerable  length  of  time.  When  very  obstinate,  lasting  for  years, 
it  has  been  called  eczema  inveteratum.  Strumous  children,  from  five  to  twelve  years 
of  age,  are  very  liable  to  eczema  of  an  obstinate  character  at  the  flexures  of  the  elbow 
and  knee-joints.  An  acute  attack  of  eczema  is  sometimes  preceded  for  a  day  or  two 
by  tolerably  severe  febrile  disturbance.  There  is  nothing  characteristic,  however,  in 
the  febrile  symptoms ;  but  the  patient  who  has  had  one  attack,  being  very  liable  to 
others,  may  suspect  its  nature.  Sometimes,  too,  he  feels  before  the  eruption  appears 
a  peculiar  heat  and  tingling  of  the  part  about  to  be  the  seat  of  eruption. 

Parts  affected  with  eczema  burn,  tingle,  and  itch.  Some  varieties  of  eczema  are 
attended  with  intolerable  itching ;  for  example,  eczema  of  the  anus,  labia  pudendi, 
and  scrotum,  especially  in  old  men,  whose  urine  dribbling  away  irritates  that  part. 
Eczema  is  not  contagious. 

In  children,  as  a  rule,  eczema  is  secondary  to  some  constitutional  state.  In  adult 
age  it  is  more  commonly  due  to  direct  irritation,  as  about  the  vulva  in  saccharine 
diabetes.  In  females  it  now  and  then  appears  in  connection  with  derangement  of  the 
catamenial  function,  without  known  local  exciting  cause.  Eczema  of  the  lower  ex- 
tremities is  sometimes  secondary  to  a  varicose  condition  of  the  veins. 

Treatment. — The  treatment  of  an  acute  attack  of  eczema  must  be  influenced  by 
the  severity  of  the  local  afiection,  the  presence  of  febrile  disturbance,  and  the  age  and 
strength  of  the  patient. 

If  the  disease  be  acute,  the  local  affection  extensive,  and  accompanied  by  a  good 
deal  of  heat,  i-edness,  and  swelling,  and  the  patient  in  the  prime  of  life  and  robust, 
the  best  treatment  is  to  take  a  moderate  quantity  of  blood  from  the  arm,  to  give  a 
brisk  calomel -and -colocynth  purge,  to  follow  this  by  a  saline,  antacid  aper-ient,  and  to 
bathe  the  part  itself  with  tepid  goulard  water.  After  the  bowels  have  been  freely 
acted  on,  small  doses  of  antimony  may  be  given  every  three  or  four  hours.  The 
diet  in  such  cases  should  be  low.  If  the  patient  be  less  robust,  then  the  blood-letting 
must  be  omitted,  and  the  purging  and  other  ti'eatment  less  active. 

If  the  disease  be  chronic,  and  the  inflammation  moderate  in  degree,  a  bitter  acid 
aperient,  such  as  sulphiate  of  magnesia  one  drachm,  dilute  sulphuric  acid  10  drops, 
infusion  of  gentian  1^  ounce,  two  or  three  times  a  day,  is  often  very  useful.  Young 
children  require  occasionally  a  calomel-and -jalap  aperient  at  bedtime.  In  the  chronic 
forms  care  must  be  taken  to  ascertain  that  the  patient  is  committing  no  error  in 
diet.  It  is  only  in  the  aged  or  the  delicate  that  stimulants,  as  wine  or  beer,  are 
admissible.  Slightly  astringent  local  applications,  as  zinc  ointment,  are  the  best  for 
mild  cases.  If  the  disease  is  very  chronic,  and  there  is  little  heat  of  the  part,  stronger 
local  means  are  required,  such  as  an  ointment  composed  of  half  a  drachm  of  the 
hypochloride  of  sulphur  to  one  ounce  of  simple  cerate,  or  a  scruple  of  iodide  of  sulphur 
to  half  an  ounce  of  simple  cerate.  In  the  strumous  variety  above  mentioned  as  so 
common  at  the  bends  of  the  elbows  and  knees,  and  in  that  in  which  the  cuticle  is 
rough  and  cracked,  and  there  is  serous  fluid  oozing  from  the  surface,  a  piece  of  linen 
soaked  in  a  solution  of  nitrate  of  silver,  a  scruple  to  an  ounce  of  water,  may  be 
applied  twice  a  day.  When,  in  the  last-mentioned  form,  the  urine  contains  a  large 
quantity  of  oxalate-of-lime  crystals,  the  nitro-muriatic  acid,  with  decoction  of  bark 
and  a  good  diet,  should  be  prescribed.  In  strumous  children,  cod-liver  oil  and  a  good 
diet  are  essential  to  the  cure.  When  young  children  suffer  from  eczema  of  the  scalp, 
and  the  gums  are  hot,  dry,  and  swollen,  they  must  be  lanced.  If  the  disease  con- 
tinue, and  the  inflammation  do  not  involve  the  cellular  tissue,  I  have  seen  the  disease 
rapidly  yield  to  the  plan  of  treatment  recommended  by  Hebra  : — The  hair  being  cut 
off  by  a  fine  pair  of  scissors,  and  the  scabs  I'emoved  by  linseed-meal  or  bread-and- 
water  poultices,  linseed-oil  is  to  be  applied  at  bedtime  to  the  whole  scalp,  and  the 
following  morning  the  part  is  to  be  covered  with  liquid  pitch ;  a  single  application  is 
sometimes  sufficient  for  the  cure;  when  the  pitch  peels  off",  the  scalp  is  found  free 
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from  eruption  or  inflammation.  Care  must  be  taken  not  to  employ  so  stimulating 
an  application  as  liquid  pitch  when  there  is  much  heat  and  swelling  of  the  part.  A 
child  in  the  Hospital  for  Sick  Children  was  nearly  killed  under  such  circumstances 
by  the  inflammation  set  up  by  the  pitch ;  the  inflammation  extended  from  the  scalp 
down  the  neck,  and  even  below  the  clavicles,  and  abscesses  of  some  size  formed  in  the 
cellular  tissue  of  the  inflamed  parts.  However,  when  the  child  recovered  from  the 
terrible  disease  excited  by  the  pitch,  it  was  free  from  the  eczema,  and  its  cure  was 
permanent,  notwithstanding  that  it  had  been  suifering  from  the  affection  of  the  scalp  for 
two  years  previously.  In  very  obstinate  cases,  in  children  as  well  as  adults,  arsenic 
administered  internally  exerts  a  decidedly  favourable  influence  ;  three  or  four  minims 
of  the  liquor  arsenicalis  in  a  little  water  twice  a  day  to  an  adult,  and  a  single  minim 
to  a  child. 

Parts  affected  with  eczema  should  be  washed  frequently.  Strong  soaps  should  not 
be  employed.  Some  physicians  recommend  the  patient  to  use  a  little  bran-water 
only ;  others  employ  egg  instead  of  soap  for  washing  the  part.  It  is  desirable  to  pre- 
vent the  secretion  from  the  inflamed  surface  running  over  the  adjacent  healthy  skin; 
therefore  the  part  should  very  frequently  be  wiped  gently  with  a  piece  of  soft  lint. 
Dr.  H.  Bennet  speaks  in  very  high  terms  of  the  advantage  he  has  seen  follow  from 
keeping  the  part  constantly  wet  with  a  solution  of  subcarbonate  of  soda,  two  drachms 
to  a  pint  and  half  of  water.  To  prevent  the  lint  drying,  it  is  necessary  to  cover  it 
with  oil-silk  or  gutta-percha.  The  constant  application  of  cold  water  is  strongly 
recommended  by  Hebra ;  over  the  water  a  caoutchouc  bag  containing  ice  may  be 
applied.  He  also  after  removing  crusts  employs  various  caastic  applications,  espe- 
cially caustic  potash,  in  form  of  solution  or  of  soap. 

The  treatment  of  eczema  may  be  thus  summed  up.  If  the  local  affection  be  mani- 
festly inflammatory,  it  must  first  be  treated  altogether  independently  of  the  special 
eruption.  When  the  active  inflammatory  stage  has  passed  by,  stimulating  as- 
tringents must  be  applied  locally,  and  the  constitutional  derangements  treated  as 
though  there  was  no  local  affection ;  and  lastly,  these  means  failing,  those  remedies 
must  be  employed  which  may  be  denominated  empirical.  Always  bearing  in  mind 
the  importance  of  a  diet  regulated  according  to  the  age  and  general  powers  of  the 
patient,  and  the  necessity  for  local  cleanliness. 

Herpes  is,  like  eczema,  a  non-contagious  vesicular  disease  veiy  common  at  all  ages. 
It  differs  from  eczema,  however,  in  several  particulars.  The  vesicles  are  arranged  in 
groups  on  small,  or  at  least  not  very  large,  pretty  well-defined  and  somewhat 
elevated  red  patches.  The  vesicles  of  eczema  are  always  small ;  those  of  herpes 
usually  of  some  size. 

The  fluid  of  the  vesicles  is  at  first  quite  transparent,  but  it  soon  grows  opalescent 
or  pviriform,  and  after  a  short  time  the  fluid  and  the  epidermic  covering  of  the  vesicles 
concrete  into  thin  pale  brownish  scabs.  When  quite  transparent,  the  fluid  of  the 
vesicles  is  slightly  alkaline  or  neutral  to  test-paper;  when  opalescent,  neutral  or  acid. 
The  fluid  of  the  vesicles  in  herpes  never  has  the  strongly  alkaline  i-eaction  so  remark- 
able in  the  transparent  flviid  that  '  weeps  '  from  the  red  surface  of  a  patch  of  eczema. 

Varieties  of  herpes. — The  red  slightly  elevated  patch  that  so  often  forms  on  the  lip 
during  that  little  feverish  attack  commonly  called  a  cold,  and  which  is  shortly  after 
covered  by  a  crop  of  vesicles,  is  h,  labialis.  In  a  day  or  two  the  vesicles  are  re- 
placed by  a  thin  brownish  scab ;  in  two  or  three  days  more  the  scab  falls  off  and  a 
red  stain  only  remains.  When  such  an  eruption  occurs  on  the  prepuce,  as  it  often 
does,  it  is  herpes  prseputialis.  Patches  identical  with  these,  except  that  they  are 
broader,  and  that  the  vesicles  on  them  are  larger,  may  appear  on  any  part  of  the 
body,  constituting  herpes  phlyct^enodes.  The  cheek  is  a  common  seat  of  herpes  phlyc- 
tsenodes.  Several  patches  often  appear  in  the  vicinity  of  each  other.  The  disease 
ceases,  as  a  rule,  in  less  than  a  fortnight.  Sometimes  a  week  suffices  for  it  to  run  its 
course. 

Herpes  zoster,  zona,  or  shingles,  as  it  is  vulgarly  called,  is  distinguished  from  the 
othei-  varieties  of  herpes  by  the  number  and  position  of  the  patches  of  vesicles. 
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Several  patches,  distinctly  separated  from  each  other,  appear  at  the  same  time  or  in 
succession.  These  patches  are  usually  oval,  and  arranged  on  a  line  passing  somewhat 
obliquely  downwards  and  forwards  from  the  spine  to  the  middle  line,  in  front.  Most 
commonly  they  are  seated  on  the  thorax,  next  on  the  abdomen,  and  rarely  on  the 
face  and  neck.  The  patient  is  usually  poorly  for  two  or  three  days  before  the 
vesicular  patches  show  themselves ;  sometimes  considerable  febrile  disturbance 
precedes  the  eruption,  and  occasionally  the  patient  suffers  severe  burning  pain  in  the 
part  where  the  eruption  is  about  to  appear,  and  even  deep-seated  pain  in  the  chest 
when  the  thoracic  parietes  are  to  be  its  seat.  H.  zoster  rarely  occurs  on  the  two 
sides  of  the  body,  and  still  moi'e  rarely  is  it  symmetrical. 

At  first  the  contents  of  the  vesicles  are  transparent,  then  turbid,  and  then  thin 
brownish  scabs  follow.  The  disease  runs  its  coui-se  in  ton  days  or  a  fortnight.  In 
rare  cases,  and  only  in  adults,  after  the  scabs  fall  off,  the  part  on  which  they  were 
seated  is  the  seat  of  very  severe  and  long-continued  neuralgic  pain. 

Herpes  zoster  affects  young  children  more  frequently  than  it  does  adults.  No 
age,  however,  is  exempt.  It  rarely  occurs  twice  in  the  same  individual.  In  children 
and  young  adults  it  is  a  disease,  medicallj^  speaking,  of  little  moment. 

As  to  the  pathology  of  herpes  zoster,  the  eruption  is  secondaiy  to  a  general  febrile 
affection,  and  the  seat  of  the  eruption  is  determined  by  the  distribution  of  particular 
nerves,  and  most  commonly  of  the  dorsal  nerves.  The  pain  that  precedes  the  redness, 
the  limitation  of  the  disease  to  one-half  the  body,  the  frequency  with  which  it  follows 
the  course  of  some  of  the  nerves  on  the  thorax  and  abdomen,  and  even  the  fact  that 
in  some  cases  the  upper  arm  has  formed,  so  to  say,  part  of  the  semicircle — all  point 
to  this  conclusion.  In  reference  to  these  last  facts  it  may  be  observed  that  the  lower 
intercostal  nerves  supply  cutaneous  branches  to  the  abdominal  integument,  and  that 
the  second  dorsal  nerve  supplies  a  branch  to  the  skin  of  the  upper  arm,  viz.  the 
intercosto-humeral.  When  on  the  face,  it  follows  the  distribution  of  the  fifth  nerve, 
usually  one  division  only  ;  I  have  seen  many  cases  of  two  divisions  affected.  Mr. 
Hutchinson  has  observed  iritis  complicate  herpes  following  the  course  of  the 
ophthalmic  division  of  the  fifth  nerve.  Theoretical  consideration  led  Von  Baren- 
sprung  to  regard  the  primary  lesion  to  be  iriitation  of  the  ganglia  on  the  posterior 
I'oots  of  the  nerves ;  the  disturbance  of  the  contiguous  sensory  fibres  producing  the 
neuralgia.  Subsequent  anatomical  examinations  have  to  some  degree  confirmed  thiii 
view  of  the  exact  pathology  of  herpes  zoster. 

Treatment. — A  mild  aperient  and  a  simple  saline  only  are  needed.  No  local 
treatment  is  required ;  nay,  local  applications  very  often  seem  to  do  harm  :  trouble- 
some ulcers  often  follow  the  application  of  the  most  simple  dressings.  Herpes  zoster 
is  an  acute  disease,  having  a  definite  course  and  duration ;  a  disease  that,  if  let  alone, 
is  sure  to  get  well,  supposing  the  patient  not  to  be  very  old  or  infirm.  But  the 
vulgar  have  an  idea  that,  if  the  disease  pass  round  the  body,  death  from  it  is  certain ; 
and  in  some  parts  of  the  country  the  poor  regard  it  as  a  most  serious  disease.  Gan- 
gi'ene  of  the  parts  aftected  in  very  rare  cases  follows  in  infirm  aged  persons. 

The  neuralgia  which  now  and  then  occurs  as  a  sequel  to  the  eruption  is  best 
treated  by  local  anaesthetics,  as  belladonna  or  chloroform.  Not  unfrequently  it 
resists  all  treatment. 

Herpes  iris  is  a  very  rare  variety.  Each  patch  is  about  the  size  of  a  sixpence, 
and  constituted  by  three  or  four  concentric  rings  of  different  shades  of  red.  On  these 
rings  the  vesicles  are  situated ;  a  solitary  vesicle  occupies  the  centre.  Willan  states 
that  the  back  of  the  hand  is  the  most  common  seat  of  herpes  iris ;  that  it  is  not 
connected  with  any  perceptible  constitutional  disorder  3  that  it  disappears  spon- 
taneously ;  and  that  it  is  limited  to  young  persons. 

Herpes  circinatus  occurs  at  all  ages.  The  breadth  of  the  red  I'ing  in  herjjes 
circinatus  varies  from  a  line  to  a  third  of  an  inch  ;  the  diameter  of  the  I'ing  from  a 
quarter  to  two  inches ;  the  size  of  the  vesicles  from  the  smallest  perceptible  by  the 
eye  to  almost  as  large  as  the  half  of  a  small  split-pea. 

When  the  vesicles  are  of  large  size,  they  undergo  the  same  changes  which  vesicles 
of  hei'pes  zoster  experience  ;  that  is  to  say,  at  first  the  fiviid  in  the  vesicles  is  trans- 
VoL.  II.  3  L 
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parent,  then  turbid,  and  then  the  walls  of  the  vesicles  and  their  contents  dry  np  into 
brownish  scabs.  A  second  crop  of  vesicles  may  follow  ;  but  the  disease  usually  runs 
its  course  in  a  week  or  ten  days.  Sometimes  several  patches  of  the  same  kind 
appear  in  succession  on  various  parts,  and  thus  the  disease  may  be  prolonged  for 
some  little  time. 

As  to  the  treatment  of  herpes  circinatus  with  large  vesicles,  a  gentle  aperient, 
rest,  and  a  light  diet  only  are  required. 

That  variety  of  herpes  circinatus  in  which  the  vesicles  are  very  small  is  by  far  the 
most  common  and  the  most  important.  It  is  the  ringworm  of  the  face,  trunk,  and 
extremities.  From  the  frequency  with  which  minute  scales  are  found  on  the  red 
ring,  it  may  be  called  the  furfuraceous  variety  of  herpes  circinatus,  and  to  this 
variety  only  the  following  remarks  apply. 

Herpes  circinatus  commences  as  a  red  spot ;  and  the  annular  shape  is  the  result 
of  the  extension  of  the  inflammation  at  the  margin  of  the  spot,  while  the  centre 
regains  its  healthy  aspect.  It  is  one  of  the  centrifugal  affections  of  the  skin. 
Occasionally  a  second,  a  third,  and  even  a  fourth  ring  is  seen  within  or  without 
the  primary  circle.  Every  now  and  then  we  meet  with  cases  in  which  the  centre  of 
the  ring,  instead  of  regaining  its  healthy  structure  as  the  margin  extends,  is  the  seat 
of  repeated  eruptions  of  very  minvite  vesicles,  and  so  has  a  rough,  rather  scaly, 
appearance.  This  latter  form  is  especially  common  in  strumous  children,  whose  skin 
is  naturally  rough.     It  is  peculiarly  chronic  in  its  course. 

The  furfuraceous  variety  of  herpes  circinatus  is  a  purely  local  affection.  In  this 
it  differs  from  most  of  the  other  species  of  herpes.  In  herpes  zoster,  h.  phlycttenodes, 
and  h.  labialis,  the  eruption  is  preceded  by,  and  is  altogether  secondary  to,  a  general 
febrile  state.  The  local  affection  in  these  diseases  bears  the  same  sort  of  relation  to 
the  general  state  that  the  rash  of  measles  bears  to  the  general  state  that  precedes  its 
eruption.  Herpes  circinatus  is  not  secondary  to,  or  even  accompanied  by,  any  con- 
stitutional derangement.  It  differs  in  another  particular  from  most  of  the  varieties 
previously  described.  They  are  acute  diseases ;  it  may  be  a  chronic  affection.  Each 
crop  of  vesicles  runs,  it  is  true,  an  acute  coui'se  ;  but  repeated  crops  often  give  to  the 
disease  a  chronic  character.  The  furfuraceous  variety  of  herpes  circinatus  may  by 
the  inexperienced  student  be  confounded  with  roseola  annulata,  erythema  circinatum, 
psoriasis  vulgaris,  lichen  circumscriptus,  and  tinea  tonsurans.  In  psoriasis,  the 
elevation  of  the  red  ring  is  greater  than  in  herpes  circinatus,  and  the  scales  form  the 
prominent  feature  of  the  local  disease,  instead  of  requiring  to  be  looked  for,  as  in 
herpes  circinatus.  There  are  no  elevation  of  the  skin,  no  vesicles,  and  no  scales  in 
roseola  annulata.  The  abrupt  outer  margin,  the  breadth  of  the  ring,  the  yellowish  tint 
of  the  centre,  and  the  absence  of  vesicles  and  scales,  distinguish  erythema  circinatum. 
Lichen  is  a  papular  disease. 

Treatment. — Topical  applications  only  are  required  for  the  cure  of  the  furfui-aceous 
variety  of  herpes  circinatus.  Local  astringents  and  stimulants  are  the  remedies. 
The  vulgar  apply  ink,  and  cure  many  cases  by  it.  A  concentrated  solution  of  sulphate 
of  iron  answers  well  in  some  cases  ;  so  also  does  a  saturated  solution  of  gallic  acid.  A 
single  application  of  strong  acetic  acid,  or  of  a  strong  solution  of  nitrate  of  silver  (a 
drachm  to  the  ounce  of  distilled  water),  or  of  blister-fluid,  will  occasionally  suffice  to 
remove  a  patch  of  herpes  circinatus  which  has  resisted  less  powerful  agents.  This 
furfuraceous  variety  of  herpes  circinatus  is  contagious.  It  is  almost  limited  to  the 
young,  and  is  far  more  common  in  childhood  than  in  early  adult  age.  In  and  by 
itself  herpes  circinatus  is  a  trifling  affection  ;  but  considered  in  reference  to  the 
relation  it  bears  to  the  development  of  the  vegetable  parasites,  it  is  a  very  important 
disease. 

Order  4. — Bull^. 

There  are  two  genera  of  the  diseases  of  the  skin  characterised  by  an  eruption  of 
buUfe  or  blebs,  viz.  pemphigus  or  pompholyx,  and  rupia. 

Femphigv^  is  not  an  uncommon  disease.  The  bullae  are  very  pei-fect.  In  size 
they  vary  from  that  of  a  split-pea  to  half  an  egg;  the  larger  are  not  formed  by  the 
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coalescence  of  the  smaller.  If  there  be  any  red  margin  to  the  bullfe,  it  is  very- 
narrow  ;  often  there  is  no  redness  around.  In  some  cases  the  bullae  are  preceded  by 
a  red  spot  of  the  same  size  as  the  coming  bleb  ;  the  bulla  itself  having  its  full 
circumference  from  the  first,  only  being  less  elevated  than  it  becomes  in  its  progress. 
Sometimes,  however,  a  vesicle  appears,  and  the  bulla  is  formed  by  its  extension  in  all 
directions.  At  first  the  bulla  is  transparent ;  subsequently  the  fluid  becomes 
opalescent  and  frequently  puriform  ;  at  the  same  time,  or  it  may  be  before  the  fluid 
loses  its  transparency,  the  cuticle  covering  it  grows  opaque.  In  the  latter  case  the 
bulla  looks  as  though  it  were  filled  with  puriform  fluid,  and  it  is  only  by  puncturing 
it  that  the  chief  cause  of  the  opacity  is  discovered.  In  cachectic  and  aged  persons 
the  fluid  is  often  sanguinolent. 

The  fluid  of  the  bullse  in  pemphigus  resembles  the  serum  of  the  blood  in  chemical 
composition.  It  is  faintly  alkaline  or  neutral  so  long  as  it  is  transparent ;  when  it 
becomes  puriform,  it  is  acid.  After  attaining  its  full  size  the  bulla  bursts,  then  the 
cuticle  covering  it  falls  into  folds  or  wrinkles,  and,  with  such  portion  of  the  contents  as 
has  not  escaped,  dries  and  forms  a  scab.  A  few  days  only  elapse  from  the  eruption  of 
the  bulla  to  the  formation  of  the  scab.  The  scab  or  crust  varies  in  thickness  ;  usually 
it  is  thin,  sometimes  foliaceous,  never  very  thick.  After  a  time  the  scab  falls  ofi^  and 
leaves  a  reddish  stain  or  scar,  not  a  cicatrix.  Now  and  then,  when  the  scab  is  de- 
tached, a  superficial  ulcer  is  exposed.  If  the  bleb  be  broken,  and  the  cuticle  removed, 
the  surface  is  excoriated. 

In  rare  cases  only  one  bulla  is  present  at  the  same  time ;  bulla  after  bulla  on 
difierent  parts  of  the  surface  following  each  other  in  succession.  This  is  the 
pemphigus  solitarius  of  Willan.  Usually  there  are  many  bullae  present  at  the  same 
time,  and  they  are  eithei-  scattei'ed  or  grouped.  When  many  are  seated  near  to  each 
other,  the  skin  between  is  usually  red,  and  the  lymphatic  glands  to  which  the 
lymphatics  of  the  part  lead  enlarged  and  tender.  This  affection  of  the  glands  is  out 
of  proportion  to  the  inflammation  about  the  bullae.  The  glands  rarely,  if  ever, 
suppurate.  The  bullae  of  pemphigus  are  more  common  on  the  extremities  than  else- 
where ;  but  they  are  often  seen  on  the  trunk,  genital  organs,  and  face ;  less  frequently 
on  the  hairy  scalp.  Rayer  and  A.  T.  Thompson  say  they  have  seen  bullae  in  the 
mouth  and  on  the  velum  palati.  There  seems  to  be  no  foundation  for  the  assertion 
that  they  are  found  on  the  gastro-intestinal  mucous  membrane. 

When  present  on  the  soles  of  the  feet  or  palms  of  the  hands  of  infants,  they  are 
evidence  of  constitutional  syphilis.  Pains  and  heat  of  the  part  accompany  the 
development  of  the  bullae. 

Varieties. — 1.  Pemphigus  may  occur  as  an  acute  disease  in  young  subjects 
otherwise  healthy.  The  eruption  is  preceded  for  two  or  three  days,  and  is  accom- 
pajiied,  by  febrile  disorder  more  or  less  decided.  Under  these  circumstances,  the 
disease  runs  a  course  of  from  one  to  four  weeks.  When  prolonged  for  a  month,  two 
or  three  crops  of  bullae  follow  each  other ;  when  over  in  a  week,  the  disease  ends 
with  the  scabbing  of  the  first  eruption. 

The  occurrence  of  idiopathic  acute  febrile  pemphigus  has  been  denied  by  some 
writers.  '  That  there  is  indeed  such  febris  bullosa  cannot  henceforth  well  be  doubted. 
Still  Rayer's  observation,  that  it  is  a  rai-e  disease,  appears  correct,  since  many 
physicians  of  large  experience  have  never  seen  a  case,  e.g.  Hebra.  I  also  have  never 
witnessed  the  acute  foi'm.'  ^     The  writei-  of  this  article  has  seen  one  case. 

2.  Persons  of  damaged  health  and  old  people  also  suffer  from  a  severe  febrile  form 
of  pemphigus,  which  runs  a  quick  course. 

3.  More  commonly,  pemphigus  occurs  as  a  chronic  disease,  lasting  months  or 
even  years.  This  form  of  the  disease  is  seen  in  persons  of  average  health,  in  the 
cachectic,  and  at  all  ages,  from  childhood  to  extreme  old  age.  It  is  unaccompanied 
by  febrile  symptoms  ;  but  as  the  chronic  course  the  disease  runs  depends  not  on  the 
duration  of  individual  bullae,  but  on  the  repeated  eruption  of  nQ\f  bullae,  we  observe, 
when  they  come  out  in  crops,  that  a  little  headache,  sense  of.  anguor  and  malaise, 
and  trifling  febrile  disturbance,  precede  the  eiuption. 

^  Gustav  SiuiOD,  Die  Hautkvankheiten,  p.  194 
3  L  2 
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Synonyms. — The  names  given  by  writers  to  the  above  varieties  are  founded,  1st, 
on  the  duration  of  the  disease  :  acute  pemphigus,  febris  bullosa,  chronic  pemphigus, 
pemphigus  diutinus  ;  2nd,  on  the  presence  or  absence  of  febrile  symptoms :  pompholyx 
pyreticus,  pompholyx  apyreticus ;  3rd,  on  the  degree  of  severity  of  the  general 
disease  :  pemphigus  benignus ;  4th,  on  the  number  of  the  blebs  and  their  arrange- 
ment :  pemphigus  solitarius,  pemphigus  en  groupes. 

Nature  and  seat. — -The  local  affection  in  pemphigus  is  secondary  to  some  constitu- 
tional or  general  condition.  This  is  especially  clear  in  the  acute  febrile  variety  ; 
for  in  that  form  well-marked  and  sometimes  very  severe  pyrexial  symptoms,  headache, 
and  languor  precede  the  eruption  for  two  or  three  days.  No  doubt  certain  other 
symptoms  are  the  direct  consequences  of  the  local  affection ;  e.g.  irritation  from 
sleeplessness,  derangement  of  the  digestive  organs.  Of  the  nature  of  the  general 
disease  to  which  the  local  affection  is  secondary,  we  know  no  more  than  we  know  of 
the  nature  of  the  fever  which  precedes  the  eruption  of  small-pox.  The  fluid  of  the 
bullfe  is  poured  out  from  the  sui'face  of  the  true  skin,  and  collects  under  the 
epidermis.  There  is  no  evidence  to  show  that  the  bullae  originate  in  any  of  the 
special  structures  of  the  skin. 

The  lesions  found  after  death  have  been  various  evidences  of  inflammation  of  the 
intestinal  and  urinary  mucous  membranes,  and  in  almost  every  case  fatty  liver. 

Prognosis. — Pemphigus  is  always  a  grave  affection.  To  the  cachectic  and  aged  it 
is  often  fatal.     As  a  chronic  disease  it  is  most  obstinate. 

Diagnosis. — Varicella,  herpes  zoster,  and  rupia  are  the  diseases  said  to  resemble 
pemphigus.  But  there  is  little  danger  of  confounding  it  with  any  other  disease  when 
the  bullse  are  present ;  their  large  size,  the  small  amount  of  inflammation  around 
them,  the  absence  of  anything  which  can  be  called  a  base,  and  their  irregular  dis- 
tribution, are  peculiarities  which  permit  no  mistake  in  diagnosis.  The  fever  which 
in  rare  cases  precedes  their  eruption  has  no  diagnostic  characters. 

Cause. — Of  the  causes  of  peraphigiis  very  little  is  known.  Mental  distress, 
exposure  to  wet — e.g.  prolonged  stay  in  water — and  derangements  of  the  ui-inary 
organs,  haA^e  ail  been  considered  to  be  predisposing  causes.  Attempts  have  been 
made  several  times,  without  effect,  to  communicate  the  disease  by  inoculation  of  the 
fluid  from  the  bullae.  Scharlan,  however,  succeeded  in  producing  bullae  by  inocu- 
lating himself  from  an  infant  four  days  old  suffering  fi'om  pemphigus.  The  child 
appears  to  have  communicated  the  disease  to  several  persons.^  In  this  case  the 
disease  was  probably  of  syphilitic  origin.  Febris  bullosa,  as  acute  pemphigus  was 
formerly  called,  is  said  to  have  occurred  as  an  epidemic,  and  then  to  have  spread  by 
contagion. 

Treatment.  Local. — Directly  a  bulla  is  detected,  the  cuticle  covering  it  should  be 
punctured  with  a  fine  needle.  This  stays  its  increase  in  size.  Care  must  be  taken 
to  prevent  the  cuticle  being  rubbed  off,  as  the  surface  exposed  will  be  excoi-iated, 
painful,  and  tender.  Dr.  A.  Todd  Thompson  recommends  that  the  parts,  after  the 
escape  of  the  contents  of  the  bulla,  should  be  pencilled  with  a  solution  of  nitrate  of 
silver,  in  the  proportion  of  a  drachm  to  a  fluid  ounce  of  water,  acidulated  with  ten 
or  twelve  minims  of  dilute  nitric  acid.  This  solution  hardens  the  cuticle  and  forms 
a  good  covering,  he  says,  to  the  tender  surface  beneath  it.  All  other  local  means  are 
useless  until  scabs  form  ;  and  then,  if  these  are  thick,  and  several  are  in  j  oxtaposition, 
with  the  skin  beneath  ulcerated,  a  poultice  of  bread  and  water  may  be  applied  with 
advantage.  If  the  ulcers  do  not  heal  after  the  separation  of  the  crusts,  they  may  be 
stimulated  by  nitrate  of  silver. 

The  general  treatment  varies  with  the  state  of  the  constitutional  disturbance  and 
the  general  powers  of  the  patient.  If  the  patient  be  a  strong  young  adult  of  tem- 
perate habits,  the  pulse  full  and  hard,  and  the  febrile  disturbance  considerable, 
benefit  will  follow  abstraction  of  blood  from  a  vein ;  but  cases  requiring,  or  even 
permitting,  blood-letting  are  rare.  Rest,  mild  aperients,  and  spare  diet  are  usually 
sufficient,  even  in  the  acute  febrile  form,  to  bring  the  case  to  a  successful  termination. 

^  Caspar,  Wochenschrift  fur  die  gesmnmte  Heilkunde,  p.  186,  1S41. 
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"When  the  disease  occurs,  as  is  more  common,  in  the  aged  or  the  cachectic,  bark 
and  ammonia,  quinine  and  the  mineral  acids,  and  generous  diet,  with  a  moderate 
supply  of  alcoholic  stimulants,  are  indicated.  Opiates  at  bedtime  are  frequently 
required. 

In  the  chronic  apyrexial  form  the  treatment  must  be  regulated  b}^  the  general 
state  of  the  patient. 

Arsenic  exerts  little  or  no  influence.  (Mr.  Hutchinson,  however,  and  many 
others,  regard  it  as  an  almost  unfailing  remedy.)  Iodide  of  potassium  is  of  use  only 
when  the  disease  is  of  syphilitic  origin.  Cod-liver  oil  is  sometimes  beneficial.  Tepid 
baths  have  been  of  service  ;  but  occasionally  fresh  crops  of  bullie  have  followed 
directly  on  their  employment.  If  tepid  baths  are  taken,  gelatine  should  be  dissolved 
in  the  water.  Alkaline  baths  have  been  recommended  for  allaying  the  irritation  of 
the  surface.  When  successive  crops  of  bullae  occur  on  the  same  part,  the  skin  at  the 
moment  it  is  free  from  eruption  may  be  painted  with  a  solution  of  nitrate  of  silver 
sufficiently  strong  to  blacken  the  surface. 

A  milk  diet  has  sometimes  succeeded  when  other  means  have  been  useless. 
Cazenave  says  that  he  has  often  obtained  good  results  from  giving  the  patient  acorn- 
coftee. 

A  case  was  some  time  since  under  the  care  of  the  author  which  resisted  all  remedies. 
The  child  would  appear  to  he  nearly  well,  and  then  again  a  new  crop  made  him  as  sad  an 
object  as  before.  \Vhen  admitted  into  the  Hospital  for  Sick  Children  he  had  already  been 
suffering  for  more  than  two  years,  and  had  been  into  more  than  one  hospital,  and  under  the 
care  of  several  private  practitioners,  the  parents  being  well-to-do  in  the  world.  lie  took 
measles  while  in  the  hospital,  and  from  that  time  was  free  from  pemphigus.  There  was  no 
return  of  the  aflec^tion  for  a  year,  i.e.  when  the  last  report  of  him  was  received. 

Rujiia. — The  biillfe  in  rnpia  are  svi^all  and  somewhat  flattened ;  their  contents 
very  soon  become  opaque,  and  are  not  unfrequently  sanguinolent.  They  are  seated 
on  a  very  slightly  raised  base,  and  are  siirrounded  by  a  distinct  inflammatory  flush. 
A  thick  dark-coloured  rough  scab  or  crust  is  formed  by  the  drying  up  of  the  bullae. 
If  not  forcibly  removed,  the  scab  i-emains  attached  for  a  considerable  time.  An  ulcer, 
often  deep  and  intractable,  is  exposed  on  the  removal  of  the  scab. 

Sometimes  the  ulceration  extends  beyond  the  margin  of  the  first  scab  before  it  is 
detached,  and  then  a  scab  forms  under  the  primary  one,  and  of  larger  circumference ; 
and  this  process  is  repeated  until  a  conical  crust,  of  considerable  thickness  in  the 
centre,  and  an  inch  or  more  in  diameter,  is  constituted.  This  crust  is  commonly 
and  aptly  compared  to  a  limpet-shell.  This  variety  of  rupia  is  called  r.  prominens. 
It  is  evidence  of  a  profound  constitutional  cachexia,  in  the  majority  of  cases,  if  not 
in  all,  of  syphilitic  origin. 

In  other  cases  of  rupia  the  ulceration  is  the  marked  feature.  The  scab  is  imper- 
fect, and  when  detached  an  unhealthy-looking  and  spreading  ulcer  is  exposed.  This 
is  r.  escharotica.  Sloughs  occasionally  form  on  the  floor  and  at  the  margin  of  those 
ulcers ;  and  then  the  disease  has  been  mistaken  for  pemphigus,  and  called  p.  gan- 
gi'£enosu3.  In  rupia  simplex  the  crusts  are  of  moderate  thickness,  and  the  ulcer  which 
follows  is  neither  deep,  nor  does  it  exhibit  any  tendency  to  spread.  Neither  scab  nor 
ulcer  is  remarkable.  Hebra  holds  that  r.  simplex  always  precedes  r.  prominens, 
i.e.  that  the  latter  is  but  an  advanced  stage  of  the  former;  and  G.  Simon  thinks  he 
is  right.  In  fact  there  is  no  line  of  demarcation  to  be  drawn  between  the  varieties 
of  rupia.     The  one  passes  by  insensible  degrees  into  the  other. 

Rupia  is  a  chronic  disease,  and  is  usually  limited  to  the  limbs  and  loins.  It  is 
not  contagious,  and  is  almost  limited  to  persons  of  damaged  health.  It  is  common 
in  the  cachectic  state  of  the  system  which  so  often  follows  the  acute  specific  diseases. 
Purpura  haemorrhagica  is  an  occasional  complication.  Rupia  prominens  is  frequent 
in  the  advanced  stages  of  constitutional  syphilis.  R.  simplex  is  common  in  children 
of  six  or  seven  years  of  age.  R.  escharotica  and  gangrsenosa  are  limited  to  young 
children  ;  the  two  latter  are  rare  diseases.  It  is  not  known  what  special  structure  of 
the  skin  is  primarily  afifected  in  rupia. 

Rupia  is  more  like  to  ecthyma  than  to  any  other  disease  of  the  skin.     In  ecthyma 
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thei'e  are  pustules ;  in  rupia  bullae  ;  but  then  the  serum  of  the  bullae  is  soon  replaced 
by  a  puriform  fluid.  The  red  base  of  rupia  is  much  less  raised  and  decided  than  that 
of  ecthyma  ;  the  scab  is  thicker  and  not  imbedded,  and  the  ulceration  following  the 
scab  is  greater. 

Treatment.  Local. — The  bullae  of  rupia  should  be  pimctured  as  soon  as  they  arise. 
When  scabs  are  formed,  they  shovild  be  removed,  and  the  ulcers  dressed  with  some 
slightly-stimulating  application.  A  solution  of  nitrate  of  silver  is  frequently  of  much 
benefit. 

General — The  subjects  of  rupia  are  always  cachectic  or  debilitated.  Tonics, 
especially  quinine,  are  indicated.  Decoction  of  cinchona,  with  mineral  acids,  will 
sometimes  agree  with  the  patient  when  quinine  will  not.  The  tincture  of  serpentaria 
is  sometimes  very  useful  in  rupia.  The  diet  should  be  generous.  Wine  is  generally 
required,  and  is  borne  well  even  by  children. 

Order  5. — Pustule. 

Impetigo,^  one  of  the  most  common  of  the  diseases  of  the  skin,  is  charactei^ised  by 
an  eruption  of  small  pustules,  followed  by  thick  rough  crusts.  The  pustules  of 
impetigo  are  of  two  kinds  ;  the  one  pale  yellow,  flat  or  rounded  on  the  surface,  very 
slightly  elevated  above  the  cutis,  and  having  comparatively  little  redness  around ; 
the  other  very  small,  acuminated,  and  having  a  red  and  somewhat  elevated  base, 
disproportionately  large  in  comparison  with  the  suppurating  points.  The  latter  are 
achores,  the  former  psj'di-acia.  Achores  ai-e  common  on  the  face  of  children  ; 
psydracia  on  the  scalp  and  other  parts  covered  by  long  hair. 

The  pustules  of  impetigo  are  sometimes  scattered  at  a  distance  from  each  other, 
sometimes  grouped  into  clusters  on  a  red  ground  ;  and  the  red  ground  in  the  latter 
case  may  precede  the  eruption  of  the  pustules,  as  it  does  the  eruption  of  the  vesicles 
in  herpes. 

The  crusts  that  follow  the  pustules  are  always  thick ;  those  that  succeed  to  the 
achores  are  transparent  and  tenacious,  and  resemble  in  appearance  inspissated  honey 
and  some  kinds  of  gum ;  those  that  succeed  the  psydracia  are  either  small,  separate, 
and  dry,  or,  covering  some  extent  of  the  surface,  are  thick,  rough  on  the  surface,  and 
particularly  solid. 

The  lymphatic  glands,  to  which  the  lymphatics  of  the  part  lead,  are  invariably 
enlarged  in  impetigo.  This  enlargement  of  the  lymphatic  glands  is  not  limited  to 
those  cases  in  which  there  is  a  considerable  amount  of  inflammation  or  a  copious 
eruption.  A  child  brought  to  the  physician  because  of  the  enlargement  of  one  or 
more  of  the  lymphatic  glands  of  the  neck  will  frequently  be  found  to  have  an  unsus- 
pected spot  or  two  of  impetigo  of  the  scalp.  The  achores  and  psydr-acia  are  alike 
accompanied  by  this  glandular  aflection. 

In  very  exce{)tional  cases  the  suppurative  inflammation  destroys  the  root  of  a  few 
of  the  hairs,  and  thus  a  very  small  bald  spot  remains  after  the  crusts  have  separated. 
In  the  vast  majority  of  cases  not  one  of  the  roots  of  the  hairs  is  destroyed.  A  certain 
amount  of  itching  frequently  accompanies  impetigo ;  in  exti-emely  rare  cases  the 
pustules  are  exquisitely  painful  to  the  touch,  and  in  still  rarer  cases  intractable 
ulceration  follows  the  separation  of  each  crust. 

The  pustules  characteristic  of  impetigo  are  produced  by  inflammation  of  the  hair- 
follicles,  terminating  in  suppuration.  Impetigo  is  thus  anatomically  and  patho- 
logically deflned  as  suppurative  inflammation  of  the  hair-follicles.  The  difference 
between  achores  and  ])sydracia  is  probably  due  to  anatomical  differences  of  the  hair- 
follicles  of  the  face  and  those  of  the  perfect  hair-producing  parts,  or  on  the  relatiA'e 
proportions  of  the  hair- forming  follicle  proper  and  of  the  sebaceous  structures  which 
enter  into  the  composition  of  the  perfect  hair-follicle.     On  the  hairy  scalp  the  achores 

^  Helira  considei's  all  cases  of  impetigo,  excepting  impetigo  sparsa  of  the  extremities,  to  be 
forms  of  impetiginous  eczema.  The  glandular  enlargement  is  sufficient  in  many  cases,  how- 
ever, to  distinguish  them,  as  is  the  strongly  alkaline  reaction  of  the  fluid  in  all  varieties  of 
eczema. 
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are  almost  limited  to  the  occipital  region,  and  especially  to  that  part  corresponding 
to  the  interval  between  the  insertion  of  the  muscles. 

Achores  are  far  more  common  in  the  child  than  in  the  adult. 
The  admitted  varieties  of  impetigo  are  due — to  the  seat  of  disease  (thus  we  have 
i.  faciei  and  i.  capitis) ;  to  the  close  approximation  of  the  pustules  on  a  defined 
inflamed  surface,  or  to  their  being  scattei^ed  at  a  distance  from  each  other,  the  space 
between  being  pale  (these  difi'erences  have  given  origin  to  the  names  i.  figurata  and 
i.  sparsa) ;  to  the  character  of  the  inflammation  which  precedes  and  accompanies  the 
acute  development  of  the  pustules  of  certain  cases  of  i.  figurata  (hence  the  variety 
i.  erysipelatoides) ;  to  the  thickness  and  extent  of  the  crust  which  follows  (when  the 
face  is  covered  by  a  thick  crust,  the  vaiiety  is  i.  larvalis ;  when  a  thick  crust  covers 
a  large  surface  of  an  extremity,  it  is  i.  scabida — this  latter  is  limited  to  adiilts  :  '  In 
the  lower  extremities,'  Bateman  observes,  '  the  disease  is  most  severe  and  obstinate ; 
is  ultimately  conjoined  with  anasarca,  and  often  produces  severe  ulceration ; '  '  when 
the  crusts  are  small,  dry,  and  adhere  for  some  time  to  the  hair  after  they  have 
sepai-ated  spontaneously  from  the  cutis,  the  disease  is  termed  i.  granulata) ;  to 
intractable  ulceration  following  the  pustules  (it  is  doubtful,  as  has  been  suggested  by 
Cazenave,  whether  i.  rodens,  as  this  variety  is  named,  would  not  more  correctly  be 
placed  as  a  species  of  lupus)  ;  to  the  duration  of  the  disease,  e.g.  i.  acuta,  i.  chronica. 
Acute  impetigo  is  not  usually  preceded  by  any  great  constitutional  derangement. 
An  inflamed  patch  pretty  well  defined  precedes  the  eruption  of  the  pustules.  Acute 
impetigo  is  always  also  i.  figurata,  though  i.  figurata  is  sometimes  a  chronic  afiection. 
The  duration  of  acute  impetigo  is  from  two  to  three  weeks.  Chronic  impetigo  some- 
times lasts  for  years.  The  two  most  obstinate  forms  are  impetigo  sparsa  of  the  beard, 
whiskers,  moustache,  and  inside  of  the  nares ;  and  impetigo  scabida  of  the  lower 
extremities.  In  the  former  case  the  duration  is  due  to  the  repeated  eruption  of 
fresh  pustules ;  in  the  latter  to  the  continuance  of  the  formation  of  pus  under  the  old 
thick  crust.  No  disfigurement  to  the  face  results  from  the  most  severe  impetigo. 
The  crust  after  a  long  or  shorter  time  separates,  leaving  merely  a  reddish  stain,  which 
quickly  disappears. 

Willan  figiu^es  six  A'arieties  of  his  genus  porrigo  :  of  these — 

P.  larvalis  and  p.  favosa  are  merely  varieties  of  impetigo. 

P.  frtrfurans  is  a  species  of  eczema. 

P.  scutulata  is  tinea  tonsurans, 

P.  lupinosa  is  tinea  favosa,  and 

P.  decalvans  is  alopecia  circumscripta. 

Bateman's  description  of  p.  scutulata  is  most  coirfused ;  it  certainly  does  not  apply 
to  Willan's  figure.  The  latter  is  a  faithful  portrait  of  a  common  disease ;  the  former 
applies  to  no  known  disease  of  the  scalp,  but  to  sepai-ate  stages  of  many  diseases 
having  no  relation  chronologically  or  pathologically  to  each  other.  No  age  is  exempt 
from  impetigo ;  but  i.  faciei  and  i.  capitis  are  more  common  in  children  than  in 
adults  ;  while  impetigo  of  the  extremities  is  far  more  frequent  in  adults. 

The  inflamed  lymphatic  glands  Occasionally  suppurate  in  children  of  a  strumous 
diathesis,  and  when  the  seat  of  tubercle. 

The  characters  by  which  tinea  sycosis  or  mentagra  is  distinguished  from  impetigo 
are  well  given  by  Cazenave. 

'  When  impetigo,'  he  says,  '  is  limited  to  the  upper  lip  or  chin,  it  may  be  mistaken 
for  sycosis  ;  but  in  the  former  the  pustules  are  small,  arranged  in  groups  ;  they  sup- 
purate completely,  and  give  rise  to  thick  crusts  :  while  in  sycosis  the  pustules  are 
distinct ;  they  suppui-ate  to  a  small  part  of  their  extent  only — a  sixth  or  eighth,  for 
example ;  they  give  rise  to  a  dry,  hard,  black  scab,  which  is  subsequently,  as  it  were, 
suspended  on  the  middle  of  the  hair  ;  and  finally  they  are  succeeded  by  tubercular 
indurations,  which  constitute  a  secondary  phenomenon  of  the  greatest  importance.' 

The  pustules  of  ecthyma  are  larger  and  seated  on  a  base.     The  crusts  of  tinea 
favosa  are  dry,  of  peculiar  shape,  and  a  microscopic  examination  shows  their  vegetable 
nature.     The  vesicles  of  eczema  have  no  connection  with  the  hair-follicles,  though  the 
^  Practical  Synopsis  of  Cutaneous  Diseases,  p.  158. 
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inflammation  may  involve  the  hair-follicles  of  the  part,  and  so  eczema  and  impetigo 
be  combined  as  in  one  variety  of  eczema  impetiginodes.  The  crusts  of  eczema  are 
thin  and  pale,  and  when  they  crack,  oozing  of  a  thin  alkaline  fluid  takes  place.  The 
pvis  of  impetigo  is  slightly  acid. 

Impetigo  appears  to  be  contagious.  It  is  very  common  to  see  several  children  in 
the  same  family  suffering  at  the  same  time.  It  does  not  spread,  however,  as  tinea 
tonsurans  so  often  does,  through  a  large  assembly  of  children,  e.g.  a  school.  Impetigo 
evidently  spreads  by  contact,  and  the  pus  cannot  be  wafted,  as  the  spores  of  the  tricho- 
phyton can,  from  one  to  another.  The  usual  medium  of  conveyance  of  the  pus  of 
impetigo  from  one  child  to  another  is  some  article  of  wearing  apparel,  e.g.  a  cap  or 
bonnet.  Children  suffering  from  impetigo  of  the  head  or  face  often  have  impetiginous 
pustules  on  their  fingei-s  from  picking  the  parts  primarily  affected.  Cazenave  denies 
any  form  of  impetigo  to  be  contagious.  Willan  and  Bateman  thought  that  form 
alone  contagions  which  is  characterised  by  the  eruption  of  achores.  Dirt  is  a  very 
common  exciting  cause  of  impetigo,  so  also  are  sugar  and  stone-dust ;  the  foreign  par- 
ticles collect  in  the  oinfices  of  the  hair-follicles,  and  suppurative  inflammation  of  the 
follicles  is  the  result.  Im^jetigo  of  the  occiput,  Mr,  B.  Squire  says,  is  always  due  to 
pediculi.  Impetigo  shows  no  special  tendency  to  affect  the  weakly  .or  strumous, 
and  is  certainly  rare  in  the  rickety.     It  is  an  infrequent  syphilide. 

Treatment. — In  the  acute  form,  a  mild  aperient,  salines,  and  a  simple  unstimulat- 
ing  diet,  with  tepid  water  as  a  local  application,  are  generally  all  the  remedies  re- 
quired. When  the  disease  has  lasted  some  time,  all  crusts  must  be  removed,  either 
by  the  steam  of  hot  water,  or  by  bread-and-water  poultices.  It  is  frequently  neces- 
sary to  remove  the  hair  in  order  to  get  the  crusts  away.  The  head  cannot  be  shaved  ; 
but  with  a  pair  of  fine  scissors  the  hair  can.  be  cut  close  to  the  scalp.  Patience  is 
needed  for  this  purpose,  if  the  greater  par-t  of  the  scalp  be  affected.  After  the  removal 
of  the  crusts,  spermaceti  ointment  or  washed  lard,  or  sweet  oil  and  soap  and  water, 
night  and  morning,  often  svaffice  to  effect  a  cure  of  masses  of  most  repulsive-looking 
disease.  Should  these  means  fail  and  new  pustules  continue  to  appear,  a  brisk  mer- 
curial aperient,  e.g.  calomel  and  jalap,  or  calomel  and  colocynth  pill,  followed  by  a 
grain  of  quinine  three  times  a  day,  with  ten  or  fifteen  minims  of  dilute  sulphuric  acid, 
will  quickly  bring  the  gi^eat  majority  of  cases  to  a  successful  end.  Quinine  often 
seems  to  act  almost  as  a  specific.  After  the  separation  of  the  crusts,  a  stimulating 
ointment  is  sometimes  required  to  prevent  the  continuance  of  suppuration.  Unguentum 
zinci ;  ung.  hyd.  nitratis ;  ung.  hyd.  nit.  oxid.;  ung.  sulph.  iodid.;  and  ung.  sulphvnis 
hypochloritis,  are  all  occasionally  useful,  and  one  will  sometimes  answer  when  the 
others  have  failed,  and  without  the  reason  being  apparent. 

Several  doses  of  alterative  aperient  may  be  required  in  the  course  of  the  treatment. 
In  obstinate  cases  the  waters  of  Harrogate  and  those  of  Aix-la-Chapelle  have  been 
found  of  much  service.  In  impetigo  of  the  parts  on  which  the  whiskers,  beard,  and 
moustache  are  seated,  and  of  the  inside  of  the  nares,  epilation  is  often  essential  for  a 
cure.  The  moment  the  slightest  swelling  or  redness  is  seen  at  the  point  where  a  hair 
emerges  from  the  skin  it  should  be  removed.  The  inner  root-sheath  comes  away 
with  the  hair ;  and  if  examined  microscopically,  the  epithelium  thus  detached  is  found 
to  be  swollen  ;  and  often  when  no  trace  of  suppuration  is  visible  externally,  pus- 
globules  are  found  between  the  hair  and  the  inner  root  sheath.  When  the  hair  is 
pulled  out,  the  pustule  aborts,  as  it  is  termed.  The  iodide-of- sulphur  ointment,  and 
bitter-almond  emulsion  one  ounce,  are  the  best  local  applications.  Cai-e  must  be 
taken  to  prevent  children  tearing  off"  the  scabs  with  their  nails.  The  parts  itch  and 
feel  stiff";  and  consequently  it  is  with  difficulty  children  are  kept  from  affording 
themselves  temporary  relief  by  picking  and  scratching  the  part. 

Ecthyma. — The  pustules  by  which  ecthyma  is  distinguished  are  the  phlyzacious. 
They  are  large  :  rarely,  however,  exceeding  a  pea  in  size ;  with  red,  moderately- 
elevated,  and  hardish  bases.  Each  pustule  is  followed  by  a  brown  scab,  which  is  veiy 
adherent  to,  and  somewhat  sunken  or  imbedded  in,  the  hard  base.  The  scab  forms 
two  or  three  days  after  the  eruption  of  the  pustule.  When  the  crust  separates,  a  deep 
red  stain,  a  small  ulcer,  or  a  cicatrix  remains. 
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Ecthyma  runs  an  acute  or  a  chronic  course ;  the  former  is,  however,  comparatively 
rare. 

The  acute  form  is  preceded  by  slight  constitutional  disturbance,  loss  of  appetite, 
and  deranged  alvine  secretions ;  rarely  by  febrile  symptoms.  The  pustules  are 
generally  limited  to  a  small  part  of  the  surface  ;  the  shoulders  and  neck  are  their 
most  common  seat.  A  sharp,  burning,  pricking  pain  often  precedes  the  eruption  of 
the  pustules.  In  veiy  rare  cases  several  of  the  pustules  coalesce.  The  lymphatic 
glands  to  which  the  lymphatics  of  the  part  lead  are  usually  enlarged. 

The  duration  of  acute  ecthyma  is  one  to  two  weeks.  This  is  the  ecthyma  vulgare 
of  Willan. 

The  pustules  of  chronic  ecthyma  are  scattered  at  some  distance  from  each  other. 
They  are  most  frequently  seated  on  the  extremities,  now  and  then  on  the  extremities 
and  trunk  ;  and  in  infants  they  are  seen  also  on  the  hairy  scalp.  The  long  dui-ation 
of  the  disease  (several  months)  is  due  to  the  eruption  of  crop  after  crop  of  pustules. 
When  the  disease  affects  persons  of  broken-down  health,  the  pustules  are  often  filled 
with  a  reddish  sero-purulent  fluid  ;  the  areola,  instead  of  being  red,  is  dusky  or  purple  ; 
and  ulceration  of  an  viuhealthy  character  follows  the  separation  of  the  scab  :  this  is 
e.  cachecticum. 

No  variety  of  ecthyma  is  contagious. 

Chronic  ecthyma  indicates  a  low  state  of  the  constitutional  powei's  ;  and  e. 
cachecticum  occurs  only  in  the  aged  and  those  exhausted  by  bad  diet,  over-exertion, 
mental  distress,  and  other  depressing  causes.  E.  cachecticum  is  sometimes  accom- 
panied by  purpura  hremorrhagica,  and  tlien  the  areola  is  purple.  This  variety  has 
been  called  e.  luridum. 

Ecthyma  chronicum  occasionally  follows  the  acute  specific  diseases.  Pregnancy 
is  said  to  be  a  predisposing  cause  of  the  disease.  It  is  one  of  the  most  common  of 
the  syphilides. 

Ecthymatous  pustules  are  produced  by  the  .application  of  v.arious  irritants  to  the 
surface.  The  grocer's  itch,  as  it  is  called,  is  produced  by  the  irritation  of  sugar. 
Stone-masons  now  and  then  suffer  from  the  same  disease.  The  well-known  pustules 
that  follow  the  inxmction  of  tartar-emetic  ointment  are  examples  of  ecthyma ;  only 
the  pustules  residting  from  the  application  of  this  agent  ai-e  umbilicated. 

Scabies  is  often  complicated,  especially  in  young  children,  by  large  ecthymatous 
pustules ;  as  are  also,  though  much  less  frequently,  prurigo  and  lichen. 

The  special  structure  of  the  skin  which  is  primarily  affected  in  ecthyma  is  un- 
known. Biett  says  that  the  inflammation  originates  in  the  sebaceous  follicles : 
Hilbert  and  G.  Simon,  that  when  tartar  emetic  is  applied  to  the  skin,  the  orifices  of 
the  hair-follicles  are  first  affected  ;  and  they  attribute  the  umbilication  to  the  tying- 
down  of  the  centre  of  the  pustule  by  the  hair-follicle. 

Treatment. — In  the  acute  form  of  ecthyma  little  is  required  to  be  done.  One  or 
two  doses  of  alterative  aperient,  followed  by  simple  salines  ;  a  simple  but  not  too  low 
diet;  and  tepid  water  frequently  applied  to  the  inflamed  part,  are  all  that  are  neces- 
sary and  useful. 

In  the  chronic  forms  the  health  is  generally  and  sometimes  vei'y  much  deranged ; 
the  patient  weak  and  exhausted.  Generous  diet,  moderate  quantities  of  wine, 
quinine,  or  bark,  and  the  mineral  acids,  serpentaria,  and  cod-liver  oil,  and  steel,  are 
one  or  all  necessary  to  efi"ect  a  cure.  Daily  tepid  baths  are  useful.  Taraxacum  and 
sarsaparilla,  with  nitro-muriatic  acid,  seem  occasionally  to  be  of  much  benefit. 
Opiates  are  sometimes  required  at  night. 

Order   6.- — Papula. 

Stropliulus,  or  red  gum,  as  it  is  vulgarly  called,  is  a  common  papular  disease 
proper  to  children  from  birth  to  the  end  of  the  first  dentition.  It  is  characterised  by 
the  eruption  of  small  papulse,  red  or  paler  than  the  healthy  skin,  scattered  or  grouped, 
and  attended  by  trifling  itching. 

Many  writers  on  diseases  of  the  skin  consider  strophulus  and  lichen  to  be  the 
same  disease. 
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Several  varieties  have  been  described  and  most  admirably  figvired  by  Willan. 
When  the  papules  are  scattered  over  the  skin,  with  small  red  spots  interspersed 
among  them,  the  disease  is  called  s.  intertinctus.  When  the  papules  are  crowded 
into  groups,  and  the  skin  between  is  more  or  less  red,  it  is  s.  confertus.  '  Some- 
times,' Batenjan  says,  '  though  rarely,  a  variety  of  the  s.  confertus  appears  on  the 
legs,  spreading  upwards  even  to  the  loins  and  navel,  producing  a  general  redness  of 
the  cuticle  (not  unlike  intertrigo),  which  cracks  and  separates  in  large  pieces, 
occasioning  much  distress  to  the  child.  It  is  liable  to  recur  at  short  intervals  for  the 
space  of  two  or  three  months.'  It  is  in  children  of  seven  or  eight  months  old  that 
this  severer  form  of  s.  confertus  occurs.  When,  for  three  or  four  weeks,  circular 
patches  of  papules  appear  in  succession,  each  patch  lasting  four  or  five  days,  the 
disease  is  s.  volaticus. 

Strojjhulus  candidus  is  the  name  applied  to  an  eruption  of  white,  rather  large, 
papules,  which  appear  occasionally  on  the  loins,  shoulders,  and  upper  arms  of  children 
of  about  a  year  old.  There  is  a  danger  of  mistaking  the  hard  pale  elevations  pro- 
duced in  some  children  by  the  bite  of  a  flea  for  this  disease ;  a  vesicle  sometimes 
I'esults  from  the  bite  of  the  same  animal. 

Strophulus  alhidus  is  a  rare  disease.  It  is  doubtful  if  Bateman  (judging  from 
his  description)  ever  saw  a  case,  Willan's  figure  is  perfect.  The  so-called  papules 
are  really  sebaceous  follicles,  distended  by  their  secretion.  The  small  elevated  opaque 
dead-white  spots  scattered  in  numbers  over  the  face  are  so  striking  in  appearance  as 
at  once  to  rivet  the  attention,'  Willan's  strophulus  albidus  is,  then,  a  form  of  acne, 
Hebi-a  it  was  who  pointed  out  the  real  nature  of  this  affection. 

Strophulus  is  a  disease  of  no  practical  importance.  It  is  not  contagious.  It 
generally  depends  on  some  disorder  of  the  stomach  and  bowels  of  the  child ;  this 
being  itself  often  secondary  to  dental  irritation,  or  to  improper  diet. 

Treatment. — A  knowledge  of  the  causes  of  strophulus  points  to  the  treatment. 
A  gentle  antacid  aperient,  as  rhubarb  and  magnesia  with  an  aromatic ;  or  an  antacid 
without  any  aperient,  as  the  mistura  cretse,  should  be  given ;  attention  should  be 
paid  to  the  diet,  which  is  so  often  faulty  in  the  child,  and  the  use  of  the  gum-lancet 
may  be  required.  The  eruption  is  of  use,  by  pointing  the  attention  to  some  error 
which,  if  allowed  to  go  on  uncorrected,  might  lead  to  more  serious  trouble.  It 
is  only  in  the  gravest  form  of  s,  confertus  that  occasional  bathing  with  faintly 
alkaline  gelatine  water  is  required, 

Lichen.—The  papulae  of  lichen  are  very  small  solid  elevations  of  the  cutis,  per- 
ceptible to  the  touch,  redder  than  the  adjacent  skin,  which  cannot  be  even  temporarily 
removed  by  pressure,  though  they  may  be  made  for  the  instant  paler.  The  papules 
itch  and  tingle.  As  the  redness  fades,  and  the  papules  disappear,  trifling  desquama- 
tion of  the  cuticle  over  them  takes  place.  Lichen  commonly  affects  a  limited  part  of 
the  surface  only,  e.g.  the  hands,  forearms,  trunk,  face.  The  back  of  the  hands  and 
the  outer  aspect  of  the  forearms  are  common  seats.  The  papulae  are  generally 
arranged  in  groups. 

Lichen  occurs  in  an  acute  and  in  a  chronic  form.  Lichen  simplex  is  accompanied, 
and  sometimes  preceded,  by  trifling  febrile  disturbance.  The  papules  are  bright  in 
colour,  and  appear  first  on  the  face  and  arms,  then  extend  to  the  trunk  and  lower 
extremities  ;  it  is  an  acute  affection,  lasting  from  ten  to  twenty  days.  It  has  been 
mistaken  for  measles  and  for  scarlet-fever,  L.  simplex  occasionally  returns  at  long 
intervals  in  the  same  individual. 

Lichen  cireumscriptus,  1.  urticatus,  and  1.  lividus,  may  be  regarded  as  chronic 
vaiieties  of  lichen  simplex. 

In  lichen  cireumscriptus  the  papulae  are  arranged  in  irregularly  circular  groups. 
As  those  first  evolved  fade,  others  appear  at  the  margin  of  the  patch ;  in  this  way 
the  disease  may  be  prolonged  for  many  weeks.     Lichen  gyratus,  in  which  the  papules 

^  In  University  Colleoe  Museum  there  is  an  excellent  wax  model,  by  Mr.  Tuson,  of  the 
face  of  a  child  suffering  from  this  disease.     It  was  made  from  a  patient  of  the  wi'iter's. 
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are  arranged   so  as  to  form   a  twisted  band,  is  probably  a  form  of  lichen  circum- 
scriptus  of  syphilitic  origin. 

Lichen  lividus  is  seen  in  old  persons,  and  chiefly  on  the  lower  extremities.  The 
papules  are  dusky  red,  or  livid,  and  frequently  purpuric  spots  are  interspersed 
among  the  papules.  Hebra  considers  it  to  be  a  species  of  purpura,  and  calls  it  pvirpura 
papulosa. 

In  lichen  urticatus,  the  more  permanent  papules  are  preceded  by  small  wheals  ; 
the  papules  becoming  apparent  as  the  wheals  subside.  The  papules  are  throughout 
the  whole  course  of  the  attack  larger  than  in  any  other  variety  of  lichen.  Hebra 
and  G.  Simon  consider  it  to  be  a  variety  of  urticaria,  and  call  it  urticaria  papulosa. 

Lichen  pilaris  is  distinguished  by  the  passage  of  a  hair  through  the  centre  of  each 
papule.  It  is  probable  that  it  would,  as  G.  Simon  has  stated,  be  more  correctly 
described  as  a  variety  of  acne. 

Lichen  agiius  is  a  much  moi-e  serious  variety.  A  considerable  amount  of  local 
inflammation  attends  the  erviption  of  the  papules,  which  are  usually  limited  to  cir- 
cumscribed patches  of  some  extent.  The  heat,  tingling,  and  itching  are  very  trouble- 
some, and  the  scratching  to  relieve  the  last- mentioned  symptom  increases  the  local 
inflammation.  Warmth  and  internal  stimulants,  alcoholic  or  other,  increase  the 
itching.  Lichen  agrius  may  disappear  in  a  fortnight  or  three  weeks;  usually,  how- 
ever, it  runs  a  chi-onic  course,  crop  after  crop  of  papules  appearing  on  the  inflamed 
patch.  Ultimately  the  skin  of  the  part  becomes  thickened  and  cracked ;  a  serous 
oozing  may  take  place  from  the  surface  abraded  by  the  nails,  and  suppurative  in- 
flammation may  be  set  up,  and  then  crusts  of  various  degrees  of  thickness  are  formed 
on  the  surface.  Lichen  agrius  in  this  state  may  be  mistaken  for  psoriasis,  for 
eczema,  or  for  eczema  impetiginodes  ;  and  it  is  only  by  the  history,  and  by  a  careful 
examination  of  the  margin  of  the  patch,  that  the  primary  nature  of  the  aflfection  can 
be  determined. 

The  prickly  heat  of  hot  countries  is  merely  an  aggravated  form  of  lichen  simplex. 
It  is  called  lichen  tropicus. 

Hebra  has  described  a  very  rare  form  of  lichen,  to  which  he  has  given  the  name 
1.  ruber.  It  has  also  been  termed  1.  planus.  At  first  there  is  an  eruption  of  miliary 
papiiles ;  the  eruption  is  accompanied  by  very  little  itching.  The  papules  increase  in 
number  till  they  occupy  entire  regions,  or  even  the  whole  sui-face  of  the  body.  The 
appearance  of  the  disease  is  then  quite  peculiar.  The  integument  is  universally 
reddened,  covered  with  numerous  thin  scales,  and  so  infiltrated  that  when  a  fold  of 
the  skin  is  taken  up  it  is  found  to  have  more  than  twice  the  normal  thickness.  The 
flexion  of  the  joints  may  be  impeded  by  the  thickened  skin.  As  the  disease  spreads 
over  the  whole  surface,  the  patient  falls  into  a  state  of  marasmus,  and  the  case 
generally  ends  fatall3^' 

Lichen  is  not  contagious.  Persons  of  a  nervous,  excitable  temperament  are 
specially  liable  to  it.  Women  more  frequently  sufierthan  men.  It  is  more  common 
in  spring  and  summer  than  in  autumn  or  winter.  Some  derangement  of  the  stomach 
or  intestines  is  usvially  connected  directly  with  the  attack. 

The  investigations  of  Gustav  Simon  seem  to  prove  that  the  papviles  of  lichen, 
strophulus,  and  prurigo  ai'e  not,  as  some  have  asserted,  the  papillae  of  the  skin 
inflamed  or  enlarged.  They  have  no  connection  with  the  papillse  ;  but  are  produced, 
accoi'ding  to  the  same  observer,  by  the  eff'usion  of  serosity  into  the  substance  of  the 
skin.  Lichen,  strophulus,  and  prurigo  are  considered  by  Cazenave  to  be  primarily 
lesions  of  sensibility — true  nervous  affections  ;  the  degree  of  itching  bearing,  he  says 
truly,  in  many  cases  no  relation  to  the  number  of  the  papules. 

Treatunent. — A  mercurial  at  bedtime,  followed  by  a  saline  aperient  in  the  morning, 
once  or  twice  a  week,  a  carefully  regulated,  simple,  unstimulating  diet,  the  avoidance 
of  heating  exercises  and  clothing,  a  well-ventilated  room,  and  a  gelatinous  or 
mucilaginous  bath  every  night  to  allay  irritation,  will  bring  the  majority  of  cases  of 
lichen  to  a  favourable  termination.     When  the  inflammatory  symptoms  have  been 

^  Sydenham  Society  s  edition  of  Hebra,  vol.  ii. 
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reduced,  and  the  disease  has  assumed  a  chronic  form,  arsenic  will  effect  a  cure. 
Fowler's  solution  (liquor  ai'senicalis)  in  five-minim  doses  may  be  given  three  times  a 
day.  Sulphur-baths  have  proved  useful  in  some  cases.  It  is  rarely  that  local 
stimulating  applications  are  of  service.  Ointment  containing  calomel  and  camphor, 
and  iodide  of  mercury,  are  recommended  by  Rayer  ;  but  certainly  prove  injurious  in 
the  great  majority  of  cases  which  seem  best  suited  for  their  employment. 

Eark  with  dilute  sulphuric  acid,  and  a  genei-ous  diet  with  wine,  are  the  pi'oper 
remedies  in  lichen  lividus. 

The  most  obstinate  forms  of  lichen  are  1.  pilaris  and  1.  urticatus.  In  the  treat- 
ment of  the  former  the  inunction  of  lard  every  night,  followed  by  an  alkaline  bath, 
soap  and  water,  and  friction,  are  most  useful.  Sponging  the  parts  with  vinegar  and 
water,  or  lemon-juice,  will  sometimes  allay  the  intolerable  itching  in  1.  urticatus. 
The  subjoined  lotion  is  recommended  by  Dr.  Thompson  for  the  same  pui-pose  : — 

^  Acid,  hydrocyan.  dil.  5Jss.  ;  potassse  liquor.  5j.;  aq.  rosse  ^  vss.  M.  This 
lotion  to  be  applied  to  the  part  ^^^^hen  the  itching  or  pain  are  troublesome.  For 
1.  ruber  the  remedy  is  arsenic  in  full  doses. 

Prurigo  is  characterised  by  a  scattered  ei'uption  of  very  slightly  raised,  flat,  and 
rather  broad  papulte,  differing  little,  if  at  all,  from  the  colour  of  the  skin.  These 
papules  are  the  seat  of  troublesome  itching.  It  is  sometimes  very  difficult  to  detect 
the  ])apules,  in  consequence  of  their  colour,  their  flatness,  and  their  breadth.  Some- 
times they  appear,  as  it  were,  buried  under  the  cuticle,  and  the  papules  which  can  be 
discovered  by  the  most  careful  examination  are  often  very  few  compared  with  the 
severity  of  the  itching.  Stimulating  drinks,  spices,  heating  exercise,  trifling  contact 
of  the  clothes,  and  change  of  temperature  increase  this  most  troublesome  symptom. 
Sometimes  the  patient,  comparatively  free  during  the  day,  no  sooner  is  warm  in  bed 
than  the  itching  becomes  so  intolerable  as  altogether  to  pi-event  sleep.  The  excessive 
itching  of  the  papules  never  fails  to  lead  to  their  apices  being  torn  by  the  nails. 
Blood  and  serosity  ooze  from  the  abraded  surface,  and  a  little  black  crust  occupies 
the  summits  of  many  of  the  papula).  The  lines  of  abraded  cutis,  so  common  in 
scabies,  are  comparatively  rare  in  pi'urigo.  In  the  latter  it  is  the  papule  itself  which 
is  torn.  When  the  itching  is  accompanied,  as  it  sometimes  is,  by  a  sensation  as  of 
insects  crawling  over  the  part,  the  disease  is  called  prurigo  formicans.  This  is  a 
most  obstinate  and  severe  variety.  Wlieals  of  urticaria  occasionally  appear  when  the 
part  is  rubbed  or  scratched  violently.  Prurigo  is  cominon  in  the  aged ;  the  itching 
being  most  constant  and  severe,  the  patient  having  little  rest  day  or  night.  When 
pi'urigo  occurs  in  old  people,  it  is  called  p.  senilis.  By  the  irritation  and  want  of 
sleep  it  occasions,  p.  senilis  has  sometimes  shortened  life.  It  is  in  old  persons 
especially  that  the  papulae  most  easily  escape  detection.  P.  formicans  and  p.  senilis 
are  usually  very  obstinate,  lasting  months  and  even  years.  When  the  itching  is 
moderate  in  severity,  as  is  not  unfrequently  the  case  in  young  persons,  the  disease  is 
p.  mitis.     This  variety  disappears  in  from  a  few  hours  to  a  few  days. 

There  is  no  line  of  demarcation  to  be  drawn  between  these  three  varieties  of 
prni'igo.  The  greater  or  less  degree  of  itching  and  the  age  of  the  patient  are  very 
insufficient  grounds  for  the  foundation  of  species.  Hence  it  has  been  proposed  to 
divide  prurigo  into  general  and  local  prui-igo. 

The  shoulders,  neck,  and  outer  aspect  of  the  arms,  are  the  most  common  seats  of 
prurigo. 

Old  persons  who  suffer  from  pruiigo  are  also  frequently  the  subjects  of  lice  ;  and 
it  has  been  supposed  that  the  condition  of  skin  on  which  the  prurigo  depends  is 
favourable  to  the  propagation  of  the  lice.  G.  Simon,  on  the  contrary,  thinks  that 
it  is  in  many  cases  the  rubbing  and  scratching  of  the  skin  consequent  on  the 
presence  of  the  lice  which  induces  the  papular  eruption.  No  doubt  the  want  of 
cleanliness,  so  common  in  old  age,  is  a  cause  for  the  presence  of  the  parasite  and  of 
the  eruption. 

The  papules  of  prurigo  bear  a  close  resemblance  to  those  of  scabies  ;  and  cases  of 
scabies,  in  which  vesicles  are  few  and  not  verj^  perfe(!t,  have  repeatedl}"  been  mistaken 
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for  prurigo.  Bateman  saj^s  p.  mitis  often  terminates  in  scabies  :  he  might  more 
correctly  have  said  scabies  is  often  mistaken  for  prvirigo.  '  x\s  to  the  changes  of  the 
skin  in  prurigo,  I,'  writes  G.  Simon,  '  endeavoured  to  satisfy  myself  by  the  examina- 
tion of  papules,  which  I  cut,  with  a  small  piece  of  the  adjacent  skin,  from  living 
people  ;  and  I  found  exactly  the  same  state  as  in  lichen.  The  epidermis  was  not 
detached,  the  papillse  of  the  skin  were  not  enlai-ged,  and  the  fibres  of  the  cutis  were 
unchanged.'  He  concludes  that  the  papule  in  prurigo,  as  well  as  in  lichen,  is  pro- 
duced by  the  presence  of  serosity  in  the  substance  of  the  skin  at  this  spot.  If  a 
papule  of  prurigo  be  punctured  with  a  fine  needle  and  then  compressed,  a  clear  fluid 
oozes  from  the  wound  ;  if  a  papule  of  lichen  be  punctured  with  equal  care,  blood 
escapes.  Simon  attributes  the  difference  to  the  greater  vascularity  of  the  papules  in 
lichen,  and  the  consequent  impossibility  of  not  puncturing  a  vessel.  The  little 
serosity  that  would  otherwise  be  visible  is  concealed  by  the  blood.  Hebra  says  each 
papule  is  formed  by  a  collection  of  fluid  in  the  deeper  layers  of  the  epidermis. 

Prurigo,  like  lichen,  is  considered  by  Cazenave  to  be  a  disease  of  sensibility.  Of 
the  origin  of  the  nervous  affection,  nothing  is  known.  The  retention  of  some  of  the 
urinary  constituents  in  the  blood  has  been  stated,  but  hitherto  without  proof,  to  be  a 
cause  of  prurigo.  The  itching  of  the  skin  in  jaundice  is  familiar  to  all ;  and  in  some 
cases  in  which  that  symptom  has  been  most  marked,  a  papular  eruption  has  been 
present.  Whether  in  these  cases  the  papular  eruption  is  the  consequence  of  the 
scratching,  it  is  impossible  to  say.  The  subjects  of  prurigo  often  suffer  from  hajmor- 
rhoids. 

Treatment. — If  the  patient  Vje  young  and  strong,  the  diet  should  be  simple  and 
un stimulating,  and  the  bowels  kept  freely  open  by  such  a  mixture  as  the  following, 
taken  two  or  three  times  a  day  :  §,  Magnes.  snlph.  5J^S'  j  acid,  sulph.  dil.  n^xv,  ; 
inf.  gentian,  co.  5Jss.  Misce.  A  dose  of  calomel  and  colocynth,  or  blue-pill  and 
colocynth,  should  also  be  given  af  bedtime  once  or  twice  a  week.  Tepid  alkaline 
baths  should  be  used  every  other  night.  Sulphur  vapour-baths  are  useful  when 
aperients  are  no  longer  indicated  by  the  pulse  and  general  state  of  the  patient.  Sea- 
bathing has  sometimes  effected  a  cine. 

In  the  aged,  and  in  young  persons  of  broken  health,  good  diet  and  even  wine  are 
required.  Tonics,  especially  quinine  or  bark  with  mineral  acids,  are  useful.  Fre- 
quent washing  with  .soap  and  water,  and  daily  change  of  body-linen,  are  essentials. 
Tepid  alkaline  baths  and  sulphur  vapour-baths  are  also  of  much  service.  Diuretics 
and  cholagogues  have  been  given  when  the  disease  has  been  supposed  to  depend  on 
the  retention  in  the  blood  of  the  urinary  or  hepatic  secretions. 

Cazenave  says,  that  since  lichen  and  prurigo  are  really  true  neuralgic  affections, 
they  should  be  treated  as  such.  And  he  adds  that  the  practical  results  he  has 
obtained  aflford  fresh  proof  of  the  correctness  of  his  views  as  to  the  nature  of  these 
most  troublesome  affections.  '  In  the  majority  of  cases  the  employment  of  antispas- 
modics or  of  antiperiodics  suff[ices,'  he  says,  '  to  modify  completely  the  hypersesthesia. 
I  have  had  recourse,'  he  adds,  'with  happy  results  to  ammoniacal  sulphate  of  copper, 
to  datura-stramonium,  to  extract  of  aconite.'  The  last  he  gives  thus  :  §>  Extract, 
aconit.  gr.  xv. ;  conf.  rosse  q.  s.  ut  ft.  pil.  xx.  One  pill  night  and  morning.  Sul- 
phate of  quinine  he  gives  in  doses  of  from  3  to  5  grains  per  diem,  and  continues  it 
for  one  or  two  weeks.  Of  liquor  arsenicalis,  in  common  with  all  wi'iters  on  this 
subject,  he  speaks  in  the  highest  terms ;  but  he  considers  that  it  acts  not  only  by 
modifying  the  action  of  the  skin,  but  also  as  an  antiperiodic. 

Local  jjrurifjo. — There  are  many  species  of  local  prurigo,  but  they  differ  only  in 
their  seat :  thus  there  are  p.  podicis,  scroti,  pudendi,  prieputii,  urethralis,  &c., 
according  to  the  part  affected. 

Local  intolerable  itching  is  always  called  prurigo,  but  it  is  by  no  means  always  the 
consequence  of  a  papular  eruption.  Itching  of  the  anus  and  of  the  labia  pudendi  is  a 
common  consequence  of  congestion  of  the  large  veins  of  the  parts,  of  haemorrhoids,  of 
ascarides  in  the  rectum,  of  an  overloaded  lower  bowel,  of  the  early  stige  of  cancer  of 
the  uterus  and  lower  bowel.  Local  eczf  ma  is  a  common  cause  of  intense  itching. 
Treatin  ent. — Cleanliness  and  the  avoidance  of  scratching  are  the  first  essentials 
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to  a  cure.  If  the  anus  be  the  seat  of  the  trouble,  it  should  be  washed  after  stool  and 
then  carefully  dried.  The  liver  and  bowels  should  be  freely  unloaded,  in  order  that 
all  congestion  of  the  parts  due  to  impediment  to  the  onward  flow  of  the  blood  in  the 
portal  vein  may  be  removed.  Leeches  to  the  anus  are  often  useful  when  it  or  the 
parts  in  its  vicinity  are  the  seat  of  the  prurigo.  Tepid  water,  or  lotions  containing 
an  alkali,  opium,  prussic  acid,  acetate  of  lead,  calomel  and  lime-water,  acetate  of 
ammonia,  vinegar,  have  all  been  used  with  advantage,  and  have  all  failed  in  other 
cases  to  aflFord  relief.  The  bichloride  of  mercury  and  lime-water,  two  grains  to  the 
ounce  of  lime-water,  is  one  of  the  most  efficacious  local  applications.  Ointments 
containing  lead,  nitrate  of  mercury,  or  ammonio-chloride  of  mercury,  sometimes 
check  the  itching  when  the  lotions  recommended  have  proved  useless.  The  patient 
should  always  keep  the  preparation  which  answers  best  by  his  bedside,  so  that  when 
the  heat  of  the  bed  renders  the  itching  severe,  he  may  bathe  or  anoint,  instead  of 
scratching,  the  part.  When  eczema  is  the  cause  of  the  itching,  a  solution  of  nitrate  of 
silver  and  the  ung.  sulphuris-hypochlor.  are  the  most  frequently  successful  applications. 

Order  7. — Squama. 

Pityriasis. — Trifling  redness  of  a  limited  portion  of  the  skin,  with  furfuraceous 
desquamation  of  the  cuticle  covering  the  part,  are  the  characters  by  which  pityriasis 
is  known.  Pityriasis  capitis  is  the  most  common  variety.  This  is  the  disease  known 
to  nurses  by  the  names  scurf  and  dandrifl".  The  head  itches,  and  directly  it  is  rubbed, 
quantities  of  little  scales,  formed  of  epithelium,  are  detached.  A  similar  affection 
occasionally  occurs  at  the  bends  of  the  joints  and  over  a  limited  extent  of  the  trunk. 
When  it  has  existed  for  some  time  in  a  severe  form  on  the  head,  the  hair  often  comes 
out  in  considerable  quantity.  It  grows  thin,  but  does  not  come  off  in  patches,  or  to 
such  an  extent  as  to  cause  baldness. 

Pityriasis  rubra  is  the  name  formerly,  and  often  still,  applied  to  the  disease  when 
the  redness  is  more  decided,  and  there  is  roughness,  rather  than  detached  scales,  on 
the  surface.  It  occurs  in  patches.  The  most  common  exciting  causes  of  p.  rubra 
are  exposure  to  the  I'ays  of  the  sun  or  to  a  cold  dry  wind  ;  and  frequent  wetting  of  a 
part  of  the  skin  and  then  drying  of  it  by  evaporation.  Children  often  produce 
pityriasis  rubra  of  the  lips  by  wetting  the  surface  of  the  skin  around  the  mouth  with 
the  tongue.  No  doubt  many  of  the  cases  called  pityriasis  rubra  are  really  examples 
of  the  driest  forms  of  eczema. 

The  term  Pityriasis  rubra  has  also  been  applied  by  Hebra  to  a  specific  disease 
of  the  skin,  quite  distinct  from  all  the  recognised  varieties  of  pityriasis,  but  present- 
ing a  close  anatomical  affinity  to  psoriasis,  or  to  eczema  in  its  chronic  desquamating 
stage.     This  use  of  the  term  has  of  late  been  generally  adopted. 

Hebra's  p.  rubra  is  a  rare  disease  of  very  chronic  pi-ogress.  It  occurs  for  the  most 
part  in  persons  who  are  otherwise  in  the  enjoyment  of  good  health,  and  appears  to 
be  incurable.  It  commences  with  congestion  of  the  skin,  which  is  either  universal 
from  the  beginning  or  soon  becomes  universal,  and  is  speedily  attended  with  a  ten- 
dency to  the  abundant  formation  and  separation  of  the  epidermis  in  large  dry  flakes. 
There  is  little  or  no  infiltration  or  thickening  of  the  congested  skin  at  any  time,  and 
little  or  no  itching  or  other  sensory  discomfort.  The  congestion  and  desquamation, 
however,  persist,  and  the  scales  often  accumulate  or  are  shed  in  considerable  quanti- 
ties. The  nails  are  apt  to  suffer  as  they  do  in  eczema  and  psoriasis.  For  the  most  part 
the  health  does  not  suffijr.  But  it  is  said  that  after  the  disease  has  persisted  for  many 
years  the  skin  is  apt  to  become  tender  and  more  or  less  disorganised,  and  the  patient 
is  apt  to  fall  into  ill  health  attended  with  loss  of  appetite,  emaciation,  and  debility. 

The  disease  chiefly  resembles  chronic  eczema  and  psoriasis.  But  there  seem  to 
be  obvious  diflferences.  Its  onset  and  early  phenomena  appear  to  be  characteristic. 
There  are  no  vesicles  and  papules,  and  no  fluid  exudation  as  in  eczem.a.  It  does  not 
occur  in  patches,  as  eczema  and  psoriasis  usually  do.  And  there  is  (at  any  rate  until 
quite  the  latest  stage)  an  absence  of  the  thickening  and  cracking  of  the  skin  which 
are  observed  in  the  chronic  and  difiuse  forms  of  eczema  and  psoriasis. 
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Treatment. — A  solution  of  borax  as  a  detergent,  mild  astringent  ointments,  and 
the  avoidance  of  hard  friction,  as  by  the  use  of  a  hard  hair-brush,  are  usually  all  that 
are  needed  in  the  treatment  of  pityriasis  capitis.  If  these  means  fail,  or  if  the  disease 
be  very  troublesome,  the  following  liniment  will  be  found  a  valuable  aid  :  !^ 
hydrarg.  ammon.  chlorid.  5j. ;  ol.  olivte  ^j.  M.  To  be  applied  to  the  head  with 
a  camel-hair  pencil.  When  the  hair  falls  out,  a  local  stimulant  often  stays  the 
mischief.  Equal  parts  of  acetum  cantharidis  and  spirits  of  rosemary  form  a  good 
liniment. 

In  simple  pityriasis  rubra,  zinc  ointment  and  the  avoidance  of  exposure  to  the 
exciting  cause  generally  effect  a  cure. 

Aperients  are  frequently  required.  In  sever-e,  extensive,  and  obstinate  cases, 
vapour  and  sulphur  baths  are  often  useful. 

For  Hebra's  pityriasis  rubra,  warm  baths  and  oleaginous  and  other  emollient 
applications  are  serviceable. 

Psoriasis. — The  disease  now  commonly  known  by  the  name  of  psoriasis  was 
formei'ly,  and  is  still  by  some,  divided  into  two  genera,  viz.  psoriasis  and  lepra. 
This  distinction  is  based  on  no  real  difference  between  the  two  affections. 

Psoriasis  is  a  chronic  disease  characterised  by  slightly-raised  red  patches  covered 
by  white  shining  opaque  scales. 

The  varieties  of  psoriasis  ai-e  founded  on  the  shape,  size,  number,  or  situation  of 
the  patches.  Thus,  when  the  spots  are  circular,  small,  numerous,  and  irregularly 
scattered  over  the  skin,  the  disease  is  p.  guttata ;  when  they  are  long  and  broad,  it 
is  p.  diffusa  ;  when  they  are  ring-shaped,  the  centre  assuming  a  healthy  appearance 
while  the  disease  is  spreading  at  the  circumference,  it  is  p.  vulgaris  or  p.  circinata. 
It  was  to  patches  of  psoriasis  of  this  shape  that  the  name  lepra  vulgaris  was  applied. 
When  the  patches  are  in  the  form  of  twisted  bands,  a  very  rare  variety,  it  is  called 
p.  gyrata. 

As  to  the  varieties  named  merely  from  the  part  affected,  there  are  p.  prseputialis, 
scro talis,  labialis,  palpebrarum,  palmaris,  dorsalis,  &c. 

Psoriasis  in  all  its  forms  runs  a  very  chronic  couise,  lasting  not  infrequently  for 
many  years.  When  cured,  it  is  prone  to  recur.  Some  persons  have  an  attack  of 
psoriasis  every  year,  some  two  in  a  year.  Spring  and  autumn  are  said  to  be  the 
seasons  when  these  attacks  occur. 

The  spots  of  p.  guttata  are  from  a  quarter  to  half  an  inch  in  diameter,  their 
centres  are  raised,  and  as  they  fade  their  centres  heal  first.  P.  guttata  occurs  on  the 
trunk  and  extremities.  The  spots  are  often  irregularly  scattered  over  the  whole  sur- 
face. It  is  common  for  a  few  spots  to  be  present  in  other  varieties  of  psoriasis.  The 
twisted  bands  of  p.  gyrata  are  said  to  be  formed  by  the  close  approximation  of  separate 
spots  of  p.  guttata. 

P.  diffusa  begins  in  rather  broad  irregularly-shaped  angular  patches,  which  subse- 
quently coalesce.  Its  most  common  seat  is  the  extremities.  The  front  of  the  leg, 
from  the  patella  to  tbe  ankle,  is  occasionally  covered  with  an  unbroken  patch  of  p. 
diffusa.  The  outer  aspect  of  the  forearm,  fi-om  the  elbow  to  the  wrist,  is  also  now 
and  then  the  seat  of  a  similar  large  patch.  When  p.  diffusa  is  very  severe  and  long 
continued,  it  has  been  called  p.  inveterata. 

When  the  ring-shaped  patches  of  p.  vulgaris  attain  a  very  large  size,  the  scales 
are  sometimes  wanting  over  a  considerable  extent  of  the  ring.  Under  such  circum- 
stances there  is  a  large  red  elevated  ring,  with  patches  of  scales  here  and  there. 
Within  this  ring  are  occasionally  rings  of  p.  vulgaris  entirely  covered  with  scales. 
The  local  accumulation  of  scales  in  psoi'iasis  of  the  scalp  is  often  enormous.  When 
psoriasis  affects  the  backs  of  the  joints  of  the  fingers,  most  painful  cracks  form  ;  the 
scales  in  this  situation  are  few.  The  itching  is  very  troiiblesome  in  some  forms  of 
psoriasis,  attaining  its  maximum  when  the  disease  affects  the  scrotum  or  the  labia 
pudendi. 

Dr.  McCall  Anderson,  in  his  work  on  psoriasis  and  lepra,  has  described  a  form  of 
psoriasis  in  which  the  scales  are  very  thick,  and  so  much  thicker  in  the  centre  of  the 
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patch  than  at  the  circumferejice  as  to  give  to  the  patches  on  a  superficial  examination 
the  appearance  of  crusts  of  rupia. 

The  red  patches  of  psoriasis  are  due  to  inflammation  of  the  cutis  ;  the  scales  to 
excessive  formation  of  epithelium  on  the  inflamed  surface. 

Neuman  (' Wochenblatt  der  Gesellschaffc,'  1867),  from  his  minute  researches  into 
the  local  structural  changes  in  psoriasis,  concludes  that  psoriasis  is  an  affection  of  the 
skin  involving  chiefly  the  papillae  and  the  superficial  layer  of  the  corium,  of  which 
the  characteristic  featvire  is  the  excessive  formation  of  epidermis. 

Inflammation  of  the  skin,  attended  by  the  effiision  of  the  ordinary  products  of  in- 
flammation, leaves  behind,  supposing  the  patient  to  be  disposed  to  the  disease,  a  state 
of  the  part  favourable  to  the  formation  of  a  patch  of  psoriasis. 

Thus  a  lad  was  in  University  College  Hospital  suffering  from  psoiiasis.  The  disease  had 
almost  disappeared,  when  herpes  zoster  occurred,  ran  its  ordinary  course,  and  healed  ;  hut  no 
sooner  had  the  scabs  separated,  and  that  stage  been  reacbed  in  which  only  a  faint  red  stain 
indicates  the  seat  of  the  herpetic  patches,  than  each  reddish  spot  covered  itself  with  scales — - 
in  fact  was  converted  into  a  patch  of  psoriasis.  A  blister  was  subsequently  applied  to  the 
lad's  thorax.  When  it  had  healed,  and  the  stage  of  simple  redness  was  reached,  the  part  on 
which  it  had  been  placed  covered  itself  with  scales.  It  may  be,  of  course,  that  the  herpetic 
inflammation  and  the  inflammation  excited  by  the  blister  acted  especially  by  stimulating  the 
vessels  or  the  nerves  or  the  formative  power  of  the  part.  Probably  all  were  affected ;  the 
formative  power  being  disproportionately  affected  from  the  general  state  of  the  health. 

As  bearing  on  this  question,  it  is  interesting  to  note  that,  in  p.  guttata,  if  the 
points  at  which  the  spots  are  originating  be  carefully  sought  out  and  examined,  the 
redness  and  the  scales  will  be  seen  to  be  forming  at  the  orifice  of  the  hair-follicles,  not 
in  all  instances,  but  in  the  majority. 

Psoriasis  occupies  the  drier  and  coarser  paits  of  the  skin.  Hence  it  is  most 
common  on  the  knee,  just  under  the  patella  ;  and  at  the  elbow,  on  the  skin  covering 
the  olecranon  process  of  the  ulna.  In  regard  of  situation,  it  occupies  the  parts  which 
differ  most  in  texture  from  those  occupied  by  eczema.  When  the  patches  are  very 
numerous  or  very  large,  and  spi'ead  from  the  back  to  the  front  of  the  arm,  or  from 
the  front  of  the  knee  to  the  ham,  the  disease  is  worse  or  more  extensive  in  the  coarser- 
textured  parts.  Thus  parts  at  which  the  svveat-glands  are  the  most  abundant  are  the 
chosen  seats  of  eczema,  while  the  same  parts  are  rarely  the  seat  of  psoriasis. 

The  loins,  according  to  Mr.  B.  Squire,  are  more  frequently  affected  than  any  other 
parts  of  the  trunk. 

Psoriasis  is  often  connected  with  deranged  stomach,  and  especially  with  a  very 
subacute  gastritis. 

It  is  never  communicated  from  one  person  to  another.  A  tendency  to  psoriasis 
is  undoubtedly  hereditary.  Psoriasis  is  a  common  syphilide.  Whenever  it  affects 
the  soles  of  the  feet  or  the  palms  of  the  hands,  the  j)robability  of  its  origin  in  consti- 
tutional syphilis  should  be  investigated. 

Care  must  be  taken  not  to  confound  eczema  of  the  palms  of  the  hands  with  psoi-i- 
asis  of  the  same  part.  There  is  occasionally  a  difficulty  in  separating  the  two.  In 
fact,  eczema  of  this  part  is  occasionally  figured  as  psoriasis ;  the  thickness  of  the 
cuticle  prevents  its  being  raised  into  vesicles,  the  fluid  formed  is  small  in  quantity  and 
escapes  notice  ;  the  consequence  is  that  the  chief  feature  of  the  case  is  the  peeling  of 
the  skin  of  the  palm.  The  most  frequent  exciting  cause  of  the  eczema,  viz.  carbonate 
of  soda  used  b)''  women  in  washing,  &c.,  so  changes  the  cuticle  as  to  aid  in  the  produc- 
tion of  a  similarity  between  the  two  affections.  Excluding,  then,  the  syphilides, 
psoriasis  of  the  palm  of  the  hand  is  a  much  rarer  disease  than  is  generally  supposed, 
and  non-syphilitic  psoriasis  of  the  soles  of  the  feet  is  very  rarely,  if  ever,  seen. 

The  drier  forms  of  eczema  of  the  neck,  extremities,  and  trunk  are  occasionally 
mistaken  for  psoriasis.  The  different  situation  occupied  by  the  two  diseases  suffices 
at  once  to  prevent  the  error,  by  suggesting  a  doubt  as  to  the  case  being  what  it  at 
first  sight  resembles.  A  careful  examination  of  the  part  shows  the  apparent  scales 
of  eczema  to  be  formed  of  dried  vesicles. 

Treatment. — Attention  should  in  all  cases  of  psoriasis  be  paid  to  the  state  of  the 
stomach,  in  order  that  anything  approaching  to   subacute  gastritis  may  not  escape 
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observation.  Should  it  be  indicated,  then  the  diet  must  be  carefully  regulated,  and 
the  internal  affection  made  the  first  object  of  treatment.  In  cases  where  there  is  no 
evidence  of  an  inflammatory  state  of  the  mucous  membrane  of  the  stomach,  the 
treatment  is  determined  by  the  state  of  the  local  disease,  and  by  the  general  condition 
of  the  patient;  if  the  patches  be  hot  and  bright  red,  an  antiphlogistic  regimen  and 
venesection,  or  aperients,  or  both,  according  to  the  age,  the  pulse,  and  the  strength 
of  the  patient,  are  to  be  first  employed.  Should  there  be  no  unusual  heat  of  the 
part  from  the  first,  or  after  the  active  symptoms  have  been  subdued  by  the  remedies 
above  mentioned,  liquor  potasses,  iodide  of  potassium,  tincture  of  cantharides,  and 
especially  arsenic  in  the  form  of  Fowler's  solution,  are  the  most  potent  internal 
specifics.  Liquor  potassse  and  iodide  of  potassium  require  to  be  given  in  full  doses 
in  a  large  quantity  of  some  bland  fluid. 

Tincture  of  cantharides,  an  old  remedy,  was  employed  by  Biett,  who  thought 
very  highly  of  it,  and  by  it  alone  cured  a  large  number  of  obstinate  cases.  The  dose 
to  commence  with  is  five  minims  twice  a  day;  it  may  be  gradually  increased  till 
thirty  or  forty  minims  are  taken,  in  divided  doses,  during  the  day.  Its  action  must 
be  carefxilly  watched.  Nausea,  colic,  diarrhoea,  and  troublesome  erections  of  the 
penis,  are  said  by  Cazenave  to  be  the  occasional  consequences  of  its  employment. 

Arsenic,  however,  is  undoubtedly  the  most  potent  of  the  remedies  used  in  the 
treatment  of  all  varieties  of  psoriasis.  The  dose  of  Fowler's  solution  is  three  minims 
three  times  a  day,  gradually  increased  till  eighteen  or  twenty  minims  are  taken,  in 
divided  doses,  during  the  day.  Each  dose  should  be  taken  on  a  full  stomach,  i.e. 
directly  after  meals.  Its  effects  must  be  attentively  watched.  When  any  signs  of 
its  disagreeing  occur,  it  should  be  omitted  for  a  few  days,  and  then  resumed  in  smaller 
doses.  The  e\ddences  of  too  strong  action  are  inflammation  of  the  tarsi,  ophthalmia, 
nausea,  colic,  diarrhoea,  and  a  troublesome,' dry,  pai-oxysmal  cough.  Other  internal 
I'emedies  which  have  been  said  to  be  occasionally  of  service  are  the  decoctions  of 
dulcamara  andofmezei'eon,  bichloride  of  mercury,  calomel,  and  pitch.  The  decoction 
of  dulcamara  may  be  used  with  advantage  as  a  vehicle  for  the  more  potent  tincture 
of  cantharides  and  liquor  potassas  arsenitis.  Copaiba  in  small  doses,  originally  re- 
commended by  Hardy,  is  said  to  have  proved  efiicacious  in  cases  not  benefited  by 
arsenic.     (Liveing,  'British  Medical  Journal,'  November,  1869.) 

Local  remedies  sufiice  in  many  cases  for  a  cui-e ;  though  in  all  local  are  greatly 
assisted  by  internal  remedies. 

The  most  potent  external  application  is  unguentum  picis.  The  addition  of  a  little 
creosote  increases  its  efficacy.  Nitrate  of  mercury  ointment  may  be  used  when  the 
patches  are  of  small  extent.  Tepid,  vapour,  and  sulphur  baths  are  all  occasionally  of 
service. 

Ichtliyosis  is  properly  classed  with  the  squamous  order.  The  name,  derived  from 
a  fancied  resemblance  which  its  scales  bear  to  those  of  a  fish,  refers  rather  to  their 
abundance  than  to  their  arrangement,  as  the  absence  of  imbrication  marks  the 
complaint  in  every  stage  and  variety.  In  many  cases  the  scales  are  very  thick, 
disposed  as  so  many  small  squares,  and  often  rendered  dark  or  nearly  black  from 
continued  exposure;  they  are  specially  developed  in  the  vicinity  of  the  joints,  as  the 
knees,  ankles,  and  hips ;  occasionally  on  the  clavicle,  and  in  females  around  the 
nipple. 

A  good  illustration  of  ichthyosis  is  aftbrded  in  the  following  instance  of  S.  B.,  a  girl  14 
years  of  age,  admitted  into  hospital  in  1864.  The  scales  co-vered  every  part  of  the  body, 
except  the  soles  of  the  feet  and  the  palros  of  the  hands,  where  the  skin  was  only  rough  ;  they 
were  also  absent  on  the  hall  of  tlie  thumb  and  the  upper  lip.  Their  greatest  development  was 
attained  on  the  hips  and  elbows,  but  the  neck,  back,  and  outer  surface  of  the  limbs  were 
severely  aft'ected.  The  large  scales  were  irregularly  fissured,  and  some  of  them  curled  at  their 
margins.  Thickest  on  the  knees,  they  existed  as  large  flakes  on  the  abdomen  and  the  thighs. 
The  forearms  on  either  aspect  were  covered  with  dark  rectangular  scales,  which  became  circu- 
lar or  oval  towards  the  wrist,  and  slightly  depressed  in  their  centre. 

Ichthyosis  is  always  congenital,  and  should  be  considered  rather  as  a  mallbrma- 
tion  than  as  a  disease.     It  is  never  contagious. 

Vol.  II.  3  M 


898  GENERAL   DISEASES   OF   THE    SKIN. 

Sucli  are  the  characters  of  ichthyosis  as  they  occui-  in  extreme  examples.  There 
are,  however,  many  cases  no  less  typical,  but  which  differ  from  the  preceding  chiefly 
in  the  disposition  of  the  scales.  The  latter  are  notable  for  their  size  and  tenuity,  as 
well  as  foi-  the  rapidity  with  which  they  are  shed  and  again  renewed.  The  skin  also 
inclines  to  a  i«ddish  hue. 

In  a  third  kind,  an  intermediate  stage  is  i-epresented  between  what  might  be 
termed  pityriasis  and  ordinary  ichthyosis.  It  is  a  far  more  frequent  species  than 
those  just  described,  and  its  scales  are  thinner  and  more  abundantly  diffused  than  in 
the  latter  affection.  In  common  with  the  rest,  this  complaint  is  congenital,  and  as 
such  it  differs  from  hereditary  psoriasis  in  not  being  declared,  or  at  any  rate  most 
rarely  so,  at  the  time  of  puberty,  or  yet  at  a  later  age.  The  most  usual  period  for 
its  piimary  manifestation  is  from  the  third  to  the  sixth  month,  and  seldom  is  it 
delayed  beyond  the  first  year.  It  commences  generally  on  the  scalp  and  face,  some- 
times on  the  back,  extending  from  thence  over  the  whole  surface,  and  varies  from 
one  to  two  or  more  years  before  its  entire  effect  is  accomplished.  In  some  of  the 
worst  instances  of  its  occurrence,  it  is  associated  from  birth  with  a  deficiency  of  the 
eyebrows  and  eyelashes ;  and  in  cases  less  pronounced  these  may  be  but  partially 
present.  Although  at  its  origin  the  face  is  usually  involved,  the  disease  in  its  pro- 
gress sometimes  appears  partially  to  forsake  this  part,  and  to  become  finally  more 
confirmed  on  the  loins  and  legs.  The  patient's  garments  or  bed-clothes,  as  in 
psoriasis  inveterata,  will  be  constantly  covered  with  numerous  scales,  which  aie 
regenerated  almost  as  soon  as  shed.  The  skin  everywhere  feels  preternaturally  rough 
and  dry,  not  excepting  the  hands  and  feet ;  and  one  distinguishing  element  of  the 
complaint  to  be  often  noted  consists  in  that  absence  of  perspiration,  which,  in  cases  of 
severity,  would  seem  to  be  complete,  the  skin  retaining  its  dry  character  even  in  the 
hottest  day.  As  might  be  anticipated,  the  condition  of  the  patient  thus  situated 
depends  in  no  slight  measure  upon  the  seasons,  the  disease  being  found  to  yield  to 
the  influence  of  mild  weather ;  while,  on  the  other  hand,  it  is  readily  affected  or 
increased  by  cold.  In  winter,  or  in  a  piercing  wind,  the  patient  is  pretty  sure  to 
sufler,  particularly  on  any  surface  uncovered,  as  the  face  or  fingers ;  or  should  he 
afterwai-ds  approach  the  fire  or  become  otherwise  heated,  the  same  parts  tingle  and 
smart.  A  similar  result  will  sometimes  follow  exposure  to  the  sun's  raj-s  in  summer; 
which,  withoiit  flaying  the  skin,  produce  great  irritation  in  such  a  locality  as  the 
face.  In  other  cases  the  feet,  ai-ound  the  heels,  are  apt  to  become  fissured  and  painful 
after  walking,  or  much  inconvenience  is  occasioned  from  the  friction  of  the  scales  in 
front  of  the  ankle  oi-  at  the  groin. 

A  vet  lower  type  of  ichthyosis — the  lowest  of  all — I  would  beg  to  subjoin.  The 
subjects  of  it  are  distinguished  by  a  similar  want  of  perspiratory  action  of  the  skin 
as  in  the  last  named,  or  by  its  limitation  to  some  paiticular  I'egion.  This  may  be, 
and  most  generally  is,  the  palmar  or  plantar  surface,  or  the  axillae,  or  the  face  and 
neck ;  and  I  have  known  a  small  space  on  the  loins,  or  the  front  of  the  chest,  the 
only  part  capable  of  secreting.  Sometimes  the  spot  thus  selected  constantly  perspires, 
or  it  is  only  the  great  heat  of  summer  which  induces  it  to  do  so.  Again,  the  presence 
of  scales,  although  so  prominent  a  feature  in  all  other  forms  of  ichthyosis,  is  not 
remarked  here  ;  and  scarcely  can  the  hand,  mucli  less  the  eye,  detect  any  appreciable 
difterence  in  the  integument  from  that  of  the  normal  state.  Such  patients  are  often 
remarkable  for  a  redness  or  freshness,  as  it  might  be  said ,  of  the  cheeks  ;  and 
particulai-ly  is  this  noticeable  after-  the  least  excitement  or  exertion.  That  these  cases 
do  in  reality  pertain  to  the  class  under  our  pi-esent  consideration  is  sufiiciently  attested 
by  the  hereditary  nature  of  the  complaint,  and  by  the  evolution  of  its  higher  grades 
in  other  members  of  the  same  family  ;  and  not  seldom  its  occurrence  in  direct  descent. 
One  complication  I  must  likewise  add,  which,  almost  always  ovei'looked,  deserves 
mention  in  this  place — I  mean  its  occasional  association  with  prurigo.  The  latter  is 
in  many  instances  severe,  and  productive  of  the  utmost  annoyance  to  the  patient, 
whom  it  may  affect  at  any  age,  from  early  life  to  youth,  and  beyond  it.  Towards 
night  especially,  exacerbations  ai-e  wont  to  occur,  as  on  approaching  the  fire,  or  the 
same  takes  place  from  exposure  to  cold.     That  this  kind  of  prurigo  is  dependent  upon 
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the  state  of  the  skin  itself,  and  not  clue  to  any  parasitical  influence,  is,  I  think, 
proved  to  demonstration  by  the  absence  of  any  such  exciting  cause,  and  by  the 
remedies  successfully  employed  for  its  removal. 

The  total  arrest  of  all  sensible  perspiration  in  ichthyosis,  and  its  partial  secretion 
only  in  some  of  the  modified  forms  of  this  complaint,  offer  an  interesting  subject  for 
investigation  with  respect  to  the  state  of  the  urine.  The  result  of  certain  experi- 
ments which  I  undertook  some  few  years  since  on  this  question  ^  pointed  to  the 
following  conclusions.  A  considerable  increase  in  bulk  was  observed  in  the  mine, 
which  was  only  faintly  acid,  and  of  low  specific  gravity ;  the  rate  per  cent,  of  urea 
was  small,  although  its  absolute  amount  remained  nearly  the  same — a  fact  which 
militates  against  the  usually  received  theory  of  the  elimination  by  the  skin  of  urea ; 
lastly,  the  phosphoric  and  sulphuric  acids  were  hardly,  if  at  all,  affected. 

Most  writers  have  dwelt  on  the  greater  frequency  of  ichthyosis  in  the  male  as 
compared  with  the  female.  My  own  observations,  derived  from  no  inconsiderable 
number  of  cases,  rather  incline  the  other  way,  and  certainly  do  not  support  the 
opinion  that  ichthyosis  is  a  special  complaint  of  either  sex.  Instances  have  come 
under  my  notice  of  ichthyosis  invading  the  male  children  only  in  one  family,  and  in 
another  the  female;  of  its  affecting  both  sexes,  the  offspring  of  the  same  parents  ;  and 
again  of  its  appealing  in  a  single  member  alone.  The  hereditary  nature  of  ichthyosis 
in  some  examples  is  unquestionable ;  and  I  have  recorded  one,  in  which  there  was 
evident  proof  of  the  direct  transmission  of  this  affection  though  six  successive  genera- 
tions. Instead  of  proceeding  in  an  immediate  line,  it  will  sometimes  show  itself  in  a 
collateral  branch  of  the  family ;  and  cases  are  not  rare  in  which,  as  far  as  can  be 
ascertained,  no  claims  of  lineage  are  allowed. 

Ichthyosis  may  exist  in  the  fcetus,  and  in  a  most  aggravated  form.  In  these 
cases,  the  skin  appears  tightly  stretched  throughout,  and  over  the  trunk  and  limbs 
it  is  ruptured  in  transverse  or  parallel  lines.  The  eyes  are  fixed  in  consequence  of 
the  rigid  state  of  the  lids  ;  so  likewise  are  the  lips,  which  are  couA^erted  into  hardened 
bands,  and  expose  the  gums  ;  and  no  vestige  of  an  external  ear  is  seen.  The  entii'e 
body  presents  an  assemblage  of  lozenge-shaped  spaces  or  intervals,  caused  by  a 
separation  of  the  fibres  of  the  cutis,  sufiiciently  numerous  and  distinct  to  wari'ant 
the  appellation  of  a  '  harlequin '  fcetus,  which  is  allotted  to  it.  The  only  museum,  as 
far  as  I  am  aware,  in  the  possession  of  this  remarkable  class  is  that  of  Guy's  Hospital, 
which  contains  four  excellent  specimens  of  this  singular  deformity  of  the  skin. 
Although  it  is  to  be  regretted  that  no  history  is  attached  to  them,  I  was  fortunate  in 
learning  from  Mr.  Scarr,  of  Bishop's  Stortford,  who  presented  one  of  the  above 
jireparations  to  the  Hospital,  that  not  only  was  the  mother's  labour  in  this  instance 
,  perfectly  natural,  but  the  foetus  lived  for  some  seconds  after  its  birth  :  it  was  the  only 
one  of  several  children  that  exhibited  any  indication  of  ichthyosis,  and  no  hereditaiy 
trace  could  be  obtained.  I  may  add,  that  by  the  parent  the  complaint  was  attributed 
to  a  sudden  and  severe  fright  she  experienced,  when  attending  a  country  fair  at  the 
time  of  quickening. 

Hitherto  I  have  considered  ichthj^osis  as  general,  and  therefore  complete  ;  but  it 
is  by  no  means  invariably  so.  Instances  are  often  met  with  in  which  it  occurs  only 
in  a  pai'tial  foi-m.  These  betray  a  roughness  of  surface  varying  in  degree  and  extent 
in  different  cases,  but  chiefly  observed  on  the  outer  aspect  of  the  limbs  and  on  the 
loins,  and  most  of  all  in  the  vicinity  of  the  knees  or  other  large  joints.  The  scalp 
participates,  but  irregularly ;  it  may  exhibit  at  a  single  spot  a  large,  thick,  and 
irregular  crust,  very  adherent,  and  covered  with  hair ;  or  in  other  cases,  separate 
white  patches,  scarcely  raised,  but  equally  tenacious  as  the  last,  and  penetrated  at 
various  points  by  hair.  In  the  regions  which  are  healthy,  perspiration  will  frequently 
be  found  continuous  and  excessive,  as  if  to  compensate  for  the  more  general  deficiency 
of  the  same  secretion  elsewhere ;  nor  even  in  winter  is  it  altogether  deficient, 
particularly  in  such  places  as  the  palm  and  sole.  I  well  remember  a  young  lady,  a 
private  patient  of  Mr.  Startin,  in  whom  this  disease  was  entii'ely  confined  to   the 

^  i!s  ayler,  On  Diseases  of  the  Skin,  p.  64. 
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palmar  and  plantar  surfaces.     Her  father  was   similai'ly  but  less  severely  affected, 

while  the  rest  of  the  family  were  quite  exempt.      Still  more  recently,  an  example 

of  this  rare  affection  came  under  my    care  at  the  hospital  in    a    young  woman, 
20  years  of  age,  who  likewise  had  the  complaint  limited  to  the  hands. 

A  case  in  private  is  now  nndei'  my  observation  of  an  adult  patient,  wlio  perspires  every- 
where except  in  the  face,  which  is  alwaj's  dry,  even  in  the  heat  of  summer,  but  without  any 
appearance  of  scales.  Of  his  two  children  the  younger,  a  boy  aged  3  years,  is  an  instance  of 
general  ichthyosis ;  while  the  other,  also  a  boy,  is  entirely  free. 

From  what  has  now  been  stated  of  ichthyosis,  it  will  be  seen  that  I  have  used  the 
term  in  a  far  more  comprehensive  sense  than  has  hitherto  been  assigned  to  it.  Con- 
sidered from  this  point  of  view,  there  are  few  cutaneous  disoi'ders  which  offer  so 
many  and  at  the  same  time  such  distinctive  degrees  of  comparison.  It  varies  from  a 
general  roughness  of  the  surface,  which  may  be  scarcely  perceptible,  to  a  condition  of 
the  utmost  severity,  as  in  the  harlequin  foetus ;  and  between  these  two  extremes 
every  connecting  link  in  the  chain  of  development  is  complete.  Whatever  type  the 
complaint  originally  assumes,  its  tendency  is  always  to  revert  to  that  state,  and  most 
seldom  to  exceed  it.  We  do  not  find,  for  example,  the  lower  varieties  of  ichthyosis, 
however  modified  they  may  be  by  external  causes,  attain  a  higher  or  more  advanced 
grade ;  nor,  on  the  other  hand,  does  partial  ichthyosis  pass  into  a  more  general  form. 
I  would  also  mention  that  scarcely  a  single  case  of  ichthyosis  has  passed  under  my 
notice,  unattended  by  a  peculiar  malformation  of  the  external  ear,  and  notably  of  its 
lobe,  which  might  be  taken  as  no  mean  exponent  of  the  degree  of  the  primary  disease 
involving  the  skin.  My  attention  was  first  directed  to  this  inquiiy  when  examining 
a  harlequin  foetus,  in  which  no  trace  of  an  external  ear  remained  ;  and,  in  proceeding 
through  successive  deviations  from  this  example,  a  corresponding  diminution  in  the 
extent  of  malformation  was  observed,  until  the  opposite  limit  was  reached.  The  only 
apparent  alteration  then  consisted  in  the  lobe  being  connected  with  the  adjoining 
surface  of  the  cheek,  of  which  it  seemed  to  constitute  a  part. 

Allusion  has  been  already  made  to  the  complication  of  ichthyosis  with  priirigo ; 
that  with  eczema  will  demand  a  few  words.  The  occurrence  of  eczema,  although 
sufficiently  rare,  is  chiefly  found  in  ichthyosis  when  the  latter  is  partial.  In  some 
instances,  the  eczema,  if  slight,  would  seem  to  be  accidental ;  but  I  am  disposed  to  con- 
clude that  in  the  greater  number  the  complication  should  be  regarded  as  congenital, 
returning  as  it  mostly  does  in  the  course  of  a  few  months  from  the  date  of  the  original 
disorder,  and  with  an  inclination  to  harass  the  patient  more  or  less  afterwards.  At 
first,  it  is  the  face  or  scalp  which  commonly  suffers,  and  then  the  complaint  spreads 
to  other  parts,  as  the  neighbourhood  of  the  larger  joints  ;  and  thus  Ave  find  that,  while 
the  outer  aspect  of  the  extremities  is  uniformly  rough  and  harsh,  the  inner  surface  is 
studded  with  eczematous  patches.  These  vary  in  degree  at  different  periods;  but 
seldom,  under  the  most  favourable  circumstances,  is  the  skin  wholly  free.  Sometimes 
the  eczema  developed  in  ichthyosis  is  due  to  syphilis,  which  may  be  delayed  in  its 
outward  manifestation  until  the  second  or  third  yeai- ;  later  than  this,  no  instance 
has  come  under  my  knowledge.  Such  cases  are  amongst  the  most  severe  in  all  that 
concerns  the  extent  of  the  eruption  and  the  attendant  irritation.  As  a  rule,  they  are 
unaccompanied  by  loss  of  flesh  or  syphilitic  cachexia. 

Among  the  occasional  accessories  of  ichthyosis,  for  the  name  of  complications  they 
hardly  deserve,  may  be  mentioned  an  undue  escape  of  the  lacrymal  secretion.  This 
happens  in  those  cases  where,  from  the  rigidity  and  consequent  retraction  of  the  skin 
of  the  cheek,  the  lower  lid  is  everted.  Another,  and  a  more  common  attendant, 
inasmuch  as  it  generally  selects  the  milder  examples,  is  the  occurrence  of  coryza,  and 
with  it  an  inflamed  condition  of  the  Schneiderian  membrane  at  its  lower  part.  The 
coryza  is  often  easily  provoked,  and  may  continue  unchecked  throughout  the  winter 
months.  Again,  the  subjects  of  ichthyosis  are  more  than  others  liable  to  bronchitis 
or  catarrh,  or  they  sufier  habitually  from  cold  to  a  far  greater  extent  than  ordinary 
persons.  On  the  other  hand,  where  no  apparent  outlet  is  afforded  in  any  portion  of 
the  skin,  the  extreme  of  heat  is  still  more  dreaded  in  certain  instances,  although  they 
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happily  constitute  a  minority.  It  is  not  mere  exposure  to  tlie  sun's  rays,  or  any 
kind  of  extraneous  warmth,  which  awakens  this  burning  sensation  in  the  skin,  once 
forcibly  expressed  to  me  by  a  patient  upwards  of  seventy  years  of  age,  who  had  had 
genei-al  ichthyosis,  I  need  not  add,  all  her  life,  or  nearly  so.  The  heat  of  summer 
alone  is  enough  to  induce  it. 

There  is  a  species  of  so-called  ichthyosis  to  which  the  name  of  sjjurious  has  been 
given  by  some  writers.  It  is  a  product  of  the  sebaceous  glands,  and  has  no  connec- 
tion at  all  with  the  disease  under  review.  In  another  kind,  ichthyosis  cornea — as 
remarkable  as  it  is  rare — I  must  refer  the  reader  to  what  I  have  elsewhere  mentioned 
on  this  subject.  The  name  would  seem  to  have  originated  from  a  tendency  often 
noted  in  this  disease  to  produce  excrescences  on  various  parts  of  the  aiiected  surface 
which,  by  their  increase,  become  developed  into  horns. 

The  prognosis  of  ichthyosis,  in  its  several  varieties,  is  unfavourable  as  regards 
complete  or  permanent  relief;  but  the  complaint  is  nevertheless  in  most  instances 
greatly  amenable  to  treatment.  After  a  time,  the  skin  becames  smooth,  and  scales 
are  no  longer  renewed — a  source  of  no  slight  satisfaction  to  the  patient.  The  mal- 
formation, however,  in  any  case  remains;  and  with  it  a  disposition  to  the  return  of 
the  disease,  which  may  be  provoked  by  many  causes,  such  as  exposure  to  atmospheric 
changes,  or  the  neglect  of  precautionary  measures  ;  and  it  is  to  the  non-fulfilment 
of  the  required  conditions,  in  so  far  as  they  relate  to  the  general  health  and  the  state 
of  the  skin,  that  a  relapse  is  mostly  attributable.  I  have  known  ichthyosis  suc- 
cessfully relieved,  and  to  such  a  degree,  by  the  warmth  of  summer  alone,  that  during 
the  season  it  could  scarcely  be  said  to  exist ;  but,  with  the  approach  of  winter,  its 
true  character  never  failed  to  be  declared.  In  this  class,  which  may  be  said  to  be 
restricted  to  the  less  serious  cases,  and  only  a  particular  section  of  them,  there  is  no 
doubt  that  a  removal  to  a  more  genial  climate  than  our  own  would  be  followed,  for 
the  time  at  least,  by  a  tolerable  exemption  to  the  patient  from  his  complaint.  I  have 
now  under  observation,  in  the  private  practice  of  Mr.  Startin,  a  boy  aged  1 1 
years,  the  subject  of  ichthyosis,  who  is  a  singular  exception  to  a  veiy  general  rule  in 
this  disease,  inasmuch  as  in  the  summer  months  he  derives  the  greatest  benefit  from 
a  residence  at  the  seaside,  and  even  from  bathing  in  the  sea.  The  fii'st  example  of 
ichthyosis  recorded  at  the  commencement  of  this  paper  is  a  notable  instance  of 
how  much  may  be  gained  by  remedial  measures  properly  applied,  the  patient  being- 
enabled  to  return  to  her  ordinary  duties  as  a  domestic  servant  with  comparative 
comfort  as  regards  the  cutaneous  disorder,  thus  kept  in  abeyance.  In  the  milder 
cases,  in  which,  although  general,  the  limits  of  pityinasis  are  scarcely  exceeded,  much, 
and  at  the  same  time  more  lasting,  benefit  will  likewise  accrue  from  remedial  agency ; 
and  the  same  applies  with  equal,  if  not  greater  force,  to  ichthyosis  in  its  partial  form. 
In  that  kind,  which  is  distinguished  by  the  extent  and  thinness  of  the  scales,  and 
where  the  surface  partakes  more  or  less  of  a  reddish  tinge,  the  probability  of  even 
marked  improvement,  in  my  experience,  is  remote.  In  these,  the  severity  of  the 
disease  is  less  determined  by  the  size  and  thickness  of  the  cuticular  products  than  by 
the  general  completeness  of  the  complaint ;  and  of  this  we  have  sufficient  proof  in 
the  exposed  mucous  lining  of  the  lower  eyelids  and  the  lips,  as  well  as  in  the  mal- 
formation of  the  external  ear.  There  is  also  much  liability  to  exacerbations  and 
remissions,  a  sense  of  aching  and  burning  generally  preceding  an  attack.  The  fingers 
are  then  apt  to  contract  in  the  flexed  position,  and  likewise  the  elbows  and  the 
knees.  As  a  consequence,  transverse  cracks  speedily  arise  over  the  phalangeal 
articulations,  or  fissures  form  at  the  side  of  the  elbow  or  the  neck,  or  on  the  loins. 
While  this  condition  lasts,  the  patient's  distress  may  be  imagined  from  the  very 
helplessness  it  entails ;  and  I  am  acquainted  with  such  a  case,  in  which,  during  an 
attack,  the  patient  cannot  move  in  bed  or  feed  herself  without  assistance. 

Treatment. — In  the  treatment  of  ichthyosis,  local  measures  will  be  found  of  great 
service.  Our  first  endeavour  should  be  directed  to  get  rid  of  the  scales,  and  to 
render  the  skin  as  far  as  possible  soft  and  supple.  This  is  best  accomplished  by  the 
aid  of  glycerine,  a  valuable  agent  in  maiay  diseases,  as  was  first  pointed  out  by  Mr. 
Startin,  who  introduced  it  to  the  notice  of  the  profession  many  years  ago.     Unlike 
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other  greasy  or  fatty  compounds,  it  is  readily  miscible  with  water ;  and  hence  its 
efficacy  in  removing,  or  at  least  in  diminishing,  the  excessive  dryness  of  the  skin  in 
ichthyosis.  It  may  be  turned  to  account  in  several  ways.  As  a  bath,  in  the  pro- 
portion of  six  to  eight  ounces  to  thirty  gallons  of  water,  and  at  a  temperature  of  94 
to  96  deg.,  it  will  prove  most  agreeable,  and  may  be  resorted  to  two  or  three  times  a 
week.  Although  it  signifies  little  at  what  time  of  the  day  the  bath  is  employed,  I 
generally  advise  its  use  in  the  afternoon  or  at  bedtime,  as  at  the  latter  period  it 
mostly  secures  a  good  night's  rest ;  and  in  winter  particularly,  with  proper  precau- 
tions, the  patient  runs  little  risk  of  catching  cold  afterwards.  The  high  price  of 
glycerine  is,  however,  often  a  bar  to  its  use  in  this  manner,  from  the  frequency  of 
repetition  it  entails  ;  and  it  will  then  be  enough  for  the  patient,  after  taking  an 
ordinary  warm  bath,  to  sponge  the  whole  surface  with  a  quart  or  more  of  warm 
water  containing  two  or  three  ounces  of  glycerine ;  or  he  may  use  the  latter  undi- 
luted, while  the  skin  is  still  wet.  This  last  is  not  only  an  economical  mode  of 
employing  glycerine,  but  it  is  one  of  gi-eat  service,  as  thereby  much  of  its  gi'easy 
character  is  lost,  while  the  skin  retains  its  pliability  for  several  hours.  In  many 
eases,  the  bath  is  impracticable ;  in  such,  the  patient  should  be  told  to  grease  the 
surface  with  an  ointment  containing  camphor  and  glycerine — ten  grains  of  one  and 
sixty  minims  of  the  other  to  each  ounce  of  lard.  This  is  to  be  applied  with  a  fold  of 
flannel,  and  any  excess  removed  by  the  same  means.  Sometimes,  in  lieu  of  an  oint- 
ment, castor-oil  is  preferred ;  while  any  objection  to  its  odour  is  readily  obviated  by 
the  addition  of  a  few  drops  of  oil  of  bergamot  or  bitter  almonds. 

When  the  scales  are  very  thick,  and  not  readily  removed  with  friction  or  soaking 
in  warm  water,  a  piece  of  pumice-stone  will  often  assist  in  detaching  them,  or  the  use 
from  time  to  time  of  glass  cloth,  such  as  is  employed  for  polishing.  The  thickness  is 
most  marked  in  ichthyosis  of  the  palms  of  the  hands,  or  when  it  appears  on  the  foot 
or  around  the  heel. 

As  regards  the  general  health,  tonics,  especially  those  containing  steel,  will  be 
commonly  indicated ;  and  of  these  none  are  better  than  the  sulphate  and  the  per- 
chloride.  These  it  is,  in  most  cases,  advisable  to  combine  with  an  aperient,  from  the 
tendency  they  natvu-ally  possess  to  produce  constipation.  The  diet  shoidd  be  nutri- 
tive, consisting  largely  of  animal  food,  and  at  the  same  time  plain. 

While  the  above  remarks  were  passing  through  the  press,  an  opportunity  has  been 
afforded  me  of  observing  a  rare  example  of  ichthyosis  cornea.  The  affected  surface  comprised 
the  greater  part  of  the  skin  covering  the  right  clavicle,  the  elbows,  knees,  and  ankles  ;  also 
the  backs  of  the  hands,  including  the  digits.  In  these  localities,  the  skin  presented  a  smooth, 
almost  glistening,  appearance,  and  was,  moreover,  of  a  yellowish  hue.  It  had  lost  its  natural 
elasticity,  and  felt  indurated  to  the  touch,  like  a  piece  of  cartilage,  from  the  subcutaneous 
tissue  being  likewise  involved,  and  adherent  above.  There  was  contraction,  in  the  semi- 
flexed position,  of  all  the  fingers — more  evident  on  the  right  hand  than  the  left,  from 
its  longer  duration,  and  evidently  produced  by  the  same  cause.  A  similar  state  existed  on 
the  toes. 

The  patient  I  refer  to  is  under  the  care  of  Mr.  Startin,  whom  she  consulted  for  the  first 
time,  June  1870.  Her  age  is  47.  The  catamenia  ceased  two  years  ago,  when  the  above 
complaint  commenced  on  the  chest ;  and  since  then  it  has  appeared  in  other  and  distant 
parts.  There  is  no  lack  of  perspiration  generally  ;  but  she  suffers  much  fi-om  exposure  to 
cold,  particularly  in  the  extremities.  Pain  is  felt  chiefly  over  the  knuckles  and  in  the 
feet,  especially  along  the  plantar  fascia;  and  so  severe  has  it  become  of  late  as  to  occa- 
sion much  difficulty  in  walking.     There  is  no  evidence  of  the  affection  being  at  all  hereditary. 

The  extreme  infrequency  of  this  form  of  skin-disease,  described  by  French  writers 
as  sclerema,  must  plead  my  excuse  for  thus  placing  it  on  record.  So  nearly  does  it 
correspond  in  many  essential  points  to  a  similar  case  described  by  Willan  in  his  work, 
page  209,  that  there  is  no  difficulty  in  recognising  it  as  an  instance  of  what  this  close 
observer  has  been  pleased  to  call  ichthyosis  cornea.  In  all  that  concerns,  however, 
its  more  obvious  characters,  as  well  as  in  the  free  perspiration  of  the  surface  gener- 
alty,  and  the  development  of  the  complaint  at  a  so-called  critical  period  of  life,  it  is 
distinct  from  that  class  which,  in  its  several  grades,  I  have  ventured  to  include 
under  the  common  term  ichthyosis.  Indeed,  its  sole  claim  to  the  latter  designation 
rests  on  the  horny  state  of  integument,  which  has  already  occasioned  permanent 
flexure  of  the  digits,  and  threatens,  unless  checked,  to  lead  to  more  extensive  results. 
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Acne  is  srenerally  described  as  an  eruption  of  pimples  or  *  vari,'  situated  on  the 
face,  neck,  or  shoulders;  very  chronic  in  their  coiu'se,  and  ending  in  resolution  or 
imperfect  suppuration.  A  more  extended  signification  than  this  may,  however,  be 
given  to  it.  Thus,  it  may  imply  simply  an  increased  secretion  of  the  sebaceous  follicles, 
or  their  inflammation;  or  we  may  have,  superadded  to  the  ordinary  eruption,  a  vari- 
cose condition  of  the  cutaneous  capillaiies,  with  or  withoiit  hypertrophy  of  the  skin. 

Acne  commences  at  and  after  puberty,  and  rarely  shows  itself  as  a  primary 
affection  beyond  middle  age.  It  is  one  of  the  most  frequent  complaints  incidental 
to  the  young  adult  of  either  sex.  The  peculiarity  of  the  eruption  ;  the  state  of  the 
skin  itself,  which  from  the  activity  of  the  sebaceous  glands  often  has  a  greasy  aspect  ; 
the  numerous  black  points  at  the  extremities  of  the  follicles ;  and  lastly,  its  locality, 
render  the  diagnosis  of  acne  in  most  cases  an  easj;  task. 

The  varieties  of  acne  are  the  folloAving  : — acne  simplex  vel  punctata,  acne  indurata, 
acne  rosacea,  acne  sebacea,  and  acne  syphilitica. 

Acne  simplex  is  distinguished  by  an  eruption  of  pimples,  varying  in  size  from  a 
pin's  hea'l  to  a  pea,  and  scattered  over  the  upper  part  of  the  body.  In  some  cases  it  is 
limited  to  the  face — the  forehead,  nose,  and  cheeks  being  mainly  attacked ;  or  it  may 
at  the  same  time  appear  on  the  sternum,  or  the  shoulders,  or  between  the  scapulte  ; 
and  in  the  last  situation,  by  no  means  an  infrequent  one,  its  existence  is  often  not 
detected  by  the  patient.  The  pimples  are  hard,  shining,  and  red.  They  arise  in  suc- 
cessive groups,  and  each  pursues  for  the  most  part  an  independent  course.  Often 
they  may  be  felt  as  little  knots  or  tubercles  embedded  in  the  skin,  while  the  larger 
and  more  prominent  are  observed  in  various  stages  of  development.  Among  some  of 
the  eai'lier  pimples,  after  a  few  days,  little  yellow  spots  may  be  frequently  seen  at  their 
summits,  indicating  matter  beneath ;  but  if  this  be  let  out,  only  a  drop  or  two  of  pus 
escapes,  and  the  size  of  the  j)imple  is  scarcely  diminished.  It  retains  for  a,  considerable 
time  its  hard  circumference  or  base,  and  changing  in  some  cases  to  a  darker  colour,  as 
in  acne  indurata,  slowly  disappears.  Many  of  the  pimples  do  not  suppurate  at  all, 
and  in  others  the  pustular  stage  is  delayed  for  several  weeks. 

Interspersed  with  the  eruption  just  described,  and  indeed  noticeable  in  most  of 
the  varieties  of  acne,  may  be  seen  numerous  black  points  or  specks.  These  are  the 
apertures  of  the  sebaceous  follicles,  loaded  with  secretion,  and  rendered  black  from  ex- 
posure to  the  air.  Besides  occupying  some  portion  of  the  face,  or  shoulders,  they 
may  be  frequently  observed  in  the  external  ear,  and  as  a, rule  are  hardly  raised  above 
the  level  of  the  skin.  Popularly  denominated  '  grubs,'  they  can  generally  be  dis- 
lodged by  the  aid  of  slight  pressure  apphed  to  the  margin  of  the  speck,  when  a 
cylindrical  mass  is  squeezed  out,  composed  chiefly  of  sebaceous  matter,  besides  con- 
taining in  many  instances  a  minute  parasite,  the  acarus  folliculorum.  It  is  not  un- 
common for  two  or  more  follicles  to  inflame  and  unite,  and  so  produce  a  good-.sized 
pustule  ;  or  the  same  may  occur  to  a  single  follicle.  These  changes  are  often  noticed 
in  the  course  of  the  disease,  even  when  advanced  towards  recovery  ;  and  should  the 
complaint  be  severe,  small  boils  will  sometimes  be  found  in  adjacent  portions  of  the 
skin. 

In  acne  indurata  all  the  above  symptoms  are  aggravated,  and  the  disease  is  more- 
over distinguished  by  an  indurated  state  of  the  pimples,  and  their  confluence  in  lines 
or  furrows.  It  is  usually  declared  at  a  later  age  than  the  preceding  variety,  and 
is  most  frequent  between  the  twentieth  and  thirtieth  year.  In  its  progress  it  is 
remarkably  slow,  and  oftentimes  occasions  great  disfigurement,  which  is  apt  to  be  in- 
creased by  the  accession  of  furunculi.  The  latter  are  less  prone  to  suppurate  than  in 
other  kinds  of  acne,  and  are  commonly  oval  in  shape,  and  of  a  reddish  colour  ;  that 
these  contain  pus  we  have  sufficient  evidence  by  the  thick  and  yellow  secretion  which 
escapes  when  a  puncture  is  made  into  the  swelling.  As  recovery  ensues,  the 
apertures  of  the  follicles  long  remain  distinct  enough  to  be  plainly  visible,  while  the 
pimples  retain  a  livid  or  purple  base. 
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Acne  rosacea  is  more  allied  to  erythema,  and  differs  in  many  respects  from  the 
former  varieties.  When  witnessed  in  early  life  or  at  puberty — not  that  it  is  com- 
monly a  disease  of  early  life — it  is  sometimes  severe,  involving  the  greater  part  of  the 
face,  to  which  it  is  always  conjfined.  At  this  age,  and  particularly  when  occurring 
in  the  male,  it  is  often  hereditary.  In  the  great  majority  of  instances,  acne  rosacea  is 
an  affection  of  middle  life,  and  in  women  is  frequently  worse  jvist  before  the  catamenia. 
The  redness,  from  which  its  name  is  derived,  is  at  iii'st  perceived  only  after  meals,  and 
limited  to  a  small  patch,  usually  seated  on  the  nose  or  cheek ;  by  degrees  it  becomes 
permanent.  It  is  less  observable  in  the  morning,  but  assumes  a  brighter  tint  towards 
evening,  and  is  increased  by  hot  drinks,  as  tea  or  spirituous  liquors,  or  b)^  excitement 
or  exposure,  especially  if  the  patient  should  afterwards  enter  a  heated  room,  or 
approach  the  fire.  Pimples,  around  the  base  of  which  the  colour  is  always  intensified, 
spring  up,  indolent  in  their  nature,  and  tedious  in  attaining  maturity ;  sometimes  at 
the  summit  of  these  a  yellow  spot  is  seen,  denoting  suppuration  beneath  ;  or  small 
blind  boils  become  visible,  particularly  on  the  cheeks  or  chin.  In  many  cases,  and 
the  more  so  as  age  advances,  numerous  dilated  capillaries  are  seen  in  or  just  beneath 
the  skin,  arborescent  on  the  cheek,  Avhile  on  the  nose  they  are  often  longitudinal  in 
dii'ection.  The  complaint  after  a  time  loses  its  transitory  character,  and,  peculiarly 
liable  as  it  is  to  relapse,  becomes  confirmed.  The  skin  no  longer  glides  beneath  the 
finger,  but  with  the  subcutaneous  tissue  becomes  hard  and  thickened,  and  finally  that 
hypertrophied  condition  is  beheld  which  betrays  the  disease  in  its  ultimate  stage. 

Acne  rosacea  is  sometimes  due  to  syphilis.  It  is  then  noticeable  for  the  crimson 
flvish,  which  commonly  forms  a  continuous  patch  extending  over  the  greater  portion 
of  the  nose  as  well  as  the  adjoining  surface  of  the  face.  Developed  upon  it  are 
small  red  tubercles,  shining  and  semi-elastic  to  the  touch  ;  they  are  chiefly  situated 
on  the  lower  end  or  towards  the  side  of  the  nose,  and  also  on  the  cheek  ;  when  on 
the  decline  the  redness  vanishes,  and  although  the  tubercles  may  be  scarcely  recog- 
nised, their  remains  can  still  be  plainly  felt  with  the  finger.  The  affected  part  is  in 
no  degree  painful.  It  lacks  the  burning  or  smarting  feel  which  so  often  attends 
acne  rosacea.  In  other  cases  syphilitic  acne  has  no  fixed  seat  of  election.  When 
the  pimples  around  it  suppurate,  small  brown  scabs  are  formed,  and  a  minute  ulcer 
is  left  at  the  apex.  After  this  has  healed,  a  depressed  and  circular  cicatrix  is  left, 
around  which  a  darkened  or  copper-coloured  areola  lingers  for  a  long  time.  Another 
symptom  indicative  of  syphilis  is  the  absence  of  that  oily  secretion  which  is  so  general 
an  accompaniment  of  acne. 

Acne  sebacea,  although  described  in  detail  by  most  foreign  authors,  is  sparingly 
alluded  to  by  our  own.  I  shall  principally  follow  Hardy  in  his  account  of  this 
affection,  which,  rare  in  this  country,  first  attracted  the  notice  of  Biett.  It  is 
described  as  occurring  in  three  forms — acne  sebacee  fluente,  concrete,  and  cornee. 
In  the  first  of  these,  the  sebaceous  matter  is  in  a  fluid  state,  and  constitutes  an 
unctuous  covering  on  the  surface  of  the  skin.  The  secretion  is  unattended  by  pain 
or  itching,  and  is  often  abundant.  It  occupies  the  same  situation  as  the  other 
varieties  of  acne,  and  is  generally  intermingled  with  them.  In  the  second,  the 
fluid  concretes  into  a  scab,  varying  in  extent,  sometimes  occupying  a  lai-ge  space, 
and  in  colour  ranging  from  a  light  to  the  darkest  hue.  In  consistence  the  scab  is 
soft  and  easily  moulded,  and  in  recent  cases  removed  w4th  ease.  Although  similar 
in  locality  to  the  preceding,  it  sometimes  appeal's  on  the  scalp,  and  Rayer  relates  a 
case  of  acne  sebacea  of  the  scrotum.  The  last,  or  the  acne  sebacee  cornee,  is  identical 
with  the  ordinary  sebaceous  tumours.  (Hardy,  Maladies  de  la  Peau,  folio  100  ; 
1858.) 

Various  opinions  have  been  expressed  with  i-egard  to  the  causes  of  acne.  The 
subjects  of  it,  if  young,  are  in  otherwise  good  health.  Unripe  fruit,  or  great  in- 
dulgence in  beer  or  spirits,  or  insufficient  diet,  Mali  produce  it ;  and  in  girls  it  is 
commonly  associated  with  irregularity  of  the  menses ;  venereal  excesses  may  give 
rise  to  it,  and  there  is  little  doubt  that  some  of  the  worst  instances  of  acne  indurata 
are  occasioned  by  masturbation.  Acne  rosacea  is  sometimes  hereditary,  and  in 
those  who    are  thus   by  nature  predisposed,  the  disease  is  readily   induced  by  any 
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excess  at  the  table,  or  even  exposure  to  cold  and  wind ;  or  it  may  be  derived  from 
artificial  heat,  as  in  cooks,  smiths,  and  that  numerous  class  who  are  constantly 
exposed  to  vicissitudes  of  temperature.  The  origin  of  the  term  '  rosacea '  might 
almost  seem  to  imply  its  limitation  to  those  accvistomed  to  deep  potations  of  wine 
or  other  fermented  drinks.  But  the  complaint  has  no  such  exclusive  restrictions, 
and  even  the  most  temperate  are  not  exempt  from  it.  Acne  rosacea  is  apt  to  occur 
in  women,  when  the  catamenia  are  about  finally  to  cease,  as  also  in  persons  who 
sufier  from  hsemorrhoids  or  chronic  disease  of  the  liver.  There  is  an  eruption  that 
I  may  i-efer  to,  which  is  sometimes  produced  by  the  bromide  of  potassium,  taken 
internally  and  in  large  doses.  Although  it  might  be  mistaken  for  acne,  it  more 
approaches  impetigo  sparsa,  in  its  pustular  character  and  occasional  development  on 
the  scalp.  It  is  a  rare  complaint,  and  one  sui  generis,  as  strictly  speaking  it  exactly 
resembles  no  other  form  of  cutaneous  disease. 

With  respect  to  recovery,  much  will  depend  upon  the  duration  of  the  complaint, 
and  in  no  case  should  the  patient  be  led  to  expect  a  rapid  improvement.  In  acne 
indurata  of  a  severe  kind,  a  long  period  will  sometimes  elapse  before  any  decided 
benefit  is  gained,  and  the  same  appHes  to  acne  simplex  or  punctata.  Still,  in  any 
of  these  forms,  as  well  as  in  acne  rosacea,  unless  the  latter  possesses  an  hereditary 
tendency,  a  favourable  issue  may  be  anticipated. 

Treatment. — In  considering  the  different  agents  for  the  treatment  of  acne,  we 
must  be  guided  by  its  cause,  continuance,  and  variety ;  and  where  there  is  suflicient 
reason  to  attribute  it  to  any  error  in  diet,  or  to  amenorrhcea  or  other  influences,  the 
general  state  of  the  health  should  be  regulated  accordingly.  The  diet  should  be 
strict,  and  beer,  or  acid  fruits,  or  salads  especially  avoided.  If  the  long  accustomed 
stimulus  of  alcohol  has  been  suddenly  withdrawn,  it  will  be  advisable  to  return  to 
it  in  moderate  quantity.  The  internal  exhibition  of  steel  and  the  addition  of  a 
purgative  will  commonly  fulfil  the  requirements  demanded  by  general  treatment. 
Arsenic  is  seldom  necessary  in  acne  punctata  or  indurata,  and  not  at  any  time  in 
the  other  forms. 

Local  measures  play  no  unimportant  part  in  the  treatment  of  acne ;  but  care  is 
required  that  they  be  not  too  stimulating.  A  lotion  containing  from  two  to  four 
grains  of  the  bichloride  of  mercury  to  eight  ounces  of  rose-water,  with  the  addition 
of  half  an  ounce  of  rectified  spirit,  will  prove  useful ;  it  is  improved  by  the  addition 
of  half  a  drachm  of  dikite  nitric  acid.  Sulphur  is  also  serviceable  in  acne,  and  may 
be  used  in  several  ways ;  employed  in  a  lotion  it  should  be  largely  diluted.  In 
other  cases  a  lotion  of  bismuth  answers  extremely  Avell  in  combination  with  mercuiy  ; 
one  drachm  of  the  trisnitrate,  five  grains  of  the  bichloride,  a  drachm  of  spirit  of 
camphor  and  eight  ounces  of  water.  Among  ointments  I  may  mention  those  com- 
posed of  mercury  or  sulphur,  which  are  to  be  lightly  smeared  over  the  parts  once  in 
twenty-four  hours,  and  that  at  night  before  the  patient  retires  to  bed. 

Before  applying  any  of  the  above  preparations,  the  patient  should  make  use  of 
a  rough  towel  dipped  in  water  as  hot  as  can  be  borne,  and  thus  by  opening  the  pores 
of  the  skin  cleanse  the  surface  of  any  sebaceous  matter  that  may  have  collected.  In 
acne  punctata  he  would  also  do  well  to  rid  the  sebaceous  follicles  of  their  overcharged 
contents  by  making  pi"essure  at  their  sides  with  the  finger-nail,  when  a  little  cylin- 
drical yellow  mass  will  escape.  Any  small  pimples  already  on  the  verge  of  suppu- 
ration should  be  opened  with  the  point  of  a  lancet,  or  if  of  larger  size,  touched  with 
the  acid  nitrate  of  mercury.  To  remove  or  diminish  the  increased  capillary  secretion, 
when  this  exists  in  a  marked  degree,  various  means  have  been  devised.  Among 
the  best  is  strong  nitric  acid,  painted  over  the  part  with  a  fine  glass  brush,  and  then 
immediately  absorbed  by  blotting-paper.  In  the  course  of  a  few  days  the  capillary 
vessels  will  be  seen  to  be  considerably  diminished  in  number  as  well  as  in  size.  A 
repetition  of  the  same  acid  may  be  employed  to  any  spot  that  has  not  already  showed 
signs  of  disappeaiing.  When  acne  invades  the  chin,  the  latter  is  apt  to  become  sore 
and  painful.  Neligan  suggests  in  lieu  of  soap  for  those  who  shave,  a  saturated 
solution  of  the  bicarbonate  of  soda,  and  an  equal  quantity  of  olive  oil. — G.  N. 
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MoJhiscum  is  charactevisexl  by  round  elevations,  varying  in  size  from  a  hemp- 
seed  to  a  large  currant  or  a  hazel-nvit,  with  a  dark  point  and  a  depression  on  the 
summit  of  each.  They  have  rather  a  translucent  appearance;  the  colour  of  the 
skin  over  them  is  either  normal  or  pinkish  ;  occasionally  there  is  a  slight  lobiilation 
in  them,  visible  through  the  skin.  Some  of  the  gi-owths  have  no  central  depression 
and  no  black  point.  Some  have  a  broad  base  (m.  sessile),  whilst  others  have  a 
peduncle  (m.  pendulum).  The  skin  over  them  is  usually  tense ;  it  is  occasionally 
wrinkled.  These  tumours  either  increase  slowly  in  size,  without  any  other  change, 
or  they  ulcerate  on  the  surface  and  their  contents  escape,  or  they  inflame  and  slough 
en  masse.  They  have  been  commonly  believed  to  be  sebaceous  glands  hypertrophied 
and  altered.  Some  of  them  contain  a  white  waxy  or  semi-fluid  material,  and  a  cyst 
which  in  some  cases  consisi.s  of  several  sacculi  opening  into  a  common  cavity.  Under 
the  microscope  are  seen  oil-globules  and  epidermal  cells  filled  with  granular  matter. 
Others  are  more  fibrous  in  structvire.  Dr.  Beale  ^  considers  molluscum  due  to  an 
alteration  of  the  structures  concerned  in  the  formation  of  the  hair,  especially  of  the 
cells  at  the  bottom  of  the  follicle  and  the  follicle  itself,  with  hypertrophy  of  the  sub- 
cutaneous areolar  tissue. 

Dr.  G.  Simon  ^  describes  two  forms  of  the  disease  ;  one,  which  he  calls  molluscum 
simplex,  he  describes  as  due  to  an  extra  formation  of  connective  tissue  without 
any  change  in  the  hair-foliicles  or  sebaceous  glands;  and  the  other,  which  he  calls 
m.  contagiosum,  he  regards  as  due  to  hypertrophy  of  the  sebaceous  glands. 

It  seems  pi-obable  that  there  are  two  distinct  diseases  (both  called  molluscum) 
which  present  very  similar  naked-eye  appearances,  but  are  anatomically  quite 
different. 

Bateman,  Cazenave,  and  others,  used  the  term  molluscum  contagiosum ;  but 
most  recent  observers  do  not  believe  in  the  contagious  character,  and  drop  the 
epithet  '  contagiosum.'  M.  Hardy  states  that  he  had  not  believed  in  the  contagious- 
ness of  the  disease  till  within  the  last  few  years,  during  which  he  has  seen  instances 
of  what  seemed  to  be  evidence  that  it  could  be  thus  propagated.  He  thinks  that 
this  property  is  to  be  explained  by  the  presence  of  branched  tubes  containing  the 
spores  of  a  cryptogamic  plant,  which  he  believes  are  constantly  to  be  found  in  the 
tumours  of  molluscum.  Professor  Hebra,  on  the  other  hand,  has  tried  to  propagate 
the  disease  by  rubbing  the  contents  of  the  turaouis  on  different  parts  of  the  skin 
without  any  result.  The  usual  seats  of  molluscum  are  the  trunk  (either  back  or 
front),  the  neck,  face,  and  scrotum.  It  is  not  attended  with  any  constitutional 
disturbance.  It  may  exist  at  any  age,  but  is  most  commonly  met  with  in 
children. 

Treatment. — This  is  purely  local.  The  tumours  may  be  laid  open,  and  the  interior 
rubbed  with  lunar  caustic.  If  attached  by  a  pedicle,  they  should  be  snipped  off"  and 
the  base  cauteiised. 

T.  H. 

Lupus. — The  chief  characteristic  of  lupus  is  its  devastating  tendency.  Wherever 
situated,  the  skin  is  there  destroyed,  and  finally  replaced  by  a  permanent  cicatrix. 
It  is,  however,  by  no  means  limited  in  its  ravages  to  the  skin ;  sometimes  it  occasions 
an  utter  obliteration  of  the  features  ;  in  other  cases  it  ends  in  a  loss  of  cartilage ;  and 
in  more  rare  instances  of  bone.  Generally  of  tubercular  origin,  it  may  be  succeeded 
by  ulceration  of  a  most  active  or  else  of  a  most  indolent  kind ;  or,  again,  no  ulceration 
whatever  may  be  observed  throughout.  Never  contagious,  and  seldom  hereditary ; 
situated  commonly  on  the  face ;  disposed  to  bleed  from  slight  causes,  and  almost 
always  aggravated  by  exposure ;  lupus,  from  its  diversity,  is  not  easily  described  in 
exact  tenns.  Lupus  may  be  said  to  admit  of  the  following  divisions  :  Tubercular 
lupus,  strumous  lupus,  exedent  lupus,  syphilitic  lujjus,  impetiginous  lupus,  and  ery- 
thematous lupus. 

Tubercular  lupus  is  strictly  a  disease  commencing  in  early  life,  for  the  most  part 

^  Path.  Soc.  Trans,  vol.  vi.  p.  813. 

*   Die  Hautkrankheiten,  8fc.  Berlin,  1851,  pp.  235,  354. 
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appearing  between  the  ages  of  two  years  and  seven,  and  seldom  primarily  developed 
beyond  the  period  of  puberty.  The  affection  is  usually  represented  by  a  number  of 
distinct  tubercles,  forming  an  isolated  patch,  and  disposed  on  some  part  of  the  face, 
as  the  cheek  or  nose.  The  tubercles  are  of  a  reddish  hue,  slightly  flattened  at  their 
summits,  and  in  size  ranging  from  a  rape  seed  to  a  split  pea.  Their  colour  is  modified 
by  circumstances,  and  although  at  times  pale,  it  is  generally  heightened  by  such  agents 
as  mental  excitement  or  the  warmth  of  a  heated  room.  Beginning  as  a  tubercle,  fre- 
quently no  larger  than  a  pin's  head,  the  complaint  may  remain  stationary  for  months,  ere 
it  exhibits  any  signs  of  increase.  At  length  enlarging  at  its  circumference,  it  presents  an 
irregularly  flattened  surface,  slightly  elastic  to  the  touch,  of  a  dull  or  imperfectly  red 
colour  ;  and  bounded  by  a  well-defined  margin,  which  in  the  direction  of  its  growth  is 
studded  with  smaller  and  similar  deposits.  Sometimes  crusts,  not  unlike  those  of  eczema, 
may  be  observed  upon  it,  which  if  forcibly  removed  are  followed  by  bleeding,  and  even  by 
ulceration,  or  the  same  result  may  happen  from  a  blow  ;  but  if  undisturbed,  ulceration 
does  not  occur.  In  other  instances,  scales  rather  than  ci'usts  are  formed  of  the  thinness 
of  tissue-paper,  adherent  in  their  centre,  and  curled  and  white  at  their  edges.  Under 
treatment  the  tubercles  disappear  by  interstitial  absorption  rather  than  by  ulceration, 
and  leave  in  their  room  small  white  and  indelible  cicatrices.  Sometimes  the  patch, 
level  and  of  a  whitish  hue  in  the  middle,  shows  at  its  border  a  number  of  irregular 
tubercles ;  or  its  whole  surface  is  preternaturally  smooth,  mottled,  and  dotted  with 
tortuous  capillaries.  Seldom  at  any  time  of  its  career  is  tubercular  lupus  attended 
by  pain.  It  is  a  source  i-ather  of  discomfort  than  of  distress  to  the  patient,  whose 
health  continues  unaffected.  Associated  in  a  slight  majority  of  cases  with  struma, 
as  proved  on  inquiry  into  the  history,  although  not  often  evincing  any  of  its  external 
signs,  tubercular  lupus  exhibits  a  slowness  in  its  progress  unequalled  by  any  other 
variety;  and  it  is  not  infrequent  to  find  the  disease,  originating  as  just  desci-ibed, 
after  the  lapse  of  twenty  years  and  more,  not  exceeding  in  diameter  that  of  a  crown 
piece. 

Commencing  like  a  small  boil,  strumous  lupus  is  distinguished  by  a  tendency  to 
pass  into  a  state  of  superficial  ulceration,  unaccompanied  mostly  by  pain.  The  sore 
thus  established  does  not  easily  close.  Sometimes  it  is  all  but  healed  when  ulcera- 
tion breaks  out  afresh,  and  the  same  process  is  repeated  again.  It  is  not  so  destructive 
as  the  exedent  variety,  and  pursues  its  serpiginous  course  with  slight  progress  for 
years.  When  a  part  has  healed  for  a  considerable  time,  the  central  portion  will  in 
many  cases  be  smooth  and  dull  white,  firm,  and  quite  devoid  of  all  natural  resiliency. 
In  other  cases,  the  greater  part  of  the  surface  appears  more  or  less  glazed,  with  a  few 
thin  yellow  crusts  upon  it,  concealing  a  number  of  small  and  superficial  ulcers ;  or 
the  disease,  soon  after  its  origin,  may  lie  dormant  for  a  long  interval,  and  then  give 
rise  to  a  circiimscribed  sore  covered  with  a  scab.  Such  is  the  varied  course  which 
strumous  lupus  may  assume.  When  seated  on  the  cheek,  which  it  is  in  most  cases, 
eversion  of  the  lower  lid  sometimes  takes  place  from  the  contraction  of  the  cicatrices, 
and  exposes  the  mucous  membrane  of  the  conjunctiva  ;  and  hence  a  constant  overflow 
of  its  secretion,  to  the  annoyance  of  the  patient ;  or  beginning  on  one  cheek,  the  com- 
plaint may  pass  ribbon-like  beneath  the  lower  jaw  to  a  similar  spot  on  the  other 
side.  Another  situation  not  very  uncommon  for  strvimous  lupus  is  the  back  of  the 
hand  or  the  forefinger ;  and  it  is  more  usual  on  the  upper  than  the  lower  ex- 
tremity. 

The  exedent  is  the  most  frequent  variety  of  lupus.  Taking  rise  as  a  small  hard 
tubercle,  it  merges  after  a  variable  period  into  the  suppurative  stage,  and  becomes 
covered  with  a  scab.  The  disease  may  be  circumscribed  and  limited  to  a  single 
spot.  More  commonly  other  tubercles  appear  in  the  immediate  vicinity,  which 
pass  through  a  similar  stage  to  the  first.  When  situated  on  the  nose,  for 
which  lujjus  exedens  seems  to  have  a  special  predilection,  a  number  of  crusts  may 
generally  be  seen  to  involve  its  lower  part,  adherent  and  of  a  greenish-yellow  tinge. 
Should  they  be  removed,  a  thin  light  yellow  fluid  may  covei'  an  excavated  ulcer  :  or 
in  place  of  any  seci'etion,  a  red  granular  surface  only  is  left,  which  bleeds  on  the 
least  pressure.     So  soft  indeed  is  the  part,  that  several  of  the  granulations  are  often 
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entangled  between  the  blades  of  the  forceps  employed  to  detach  the  scab.  Lupus 
exedens  sometimes  attacks  the  nose  from  within ;  its  mucous  membrane  first  becomes 
increased  in  vascularity  as  well  as  swollen  at  a  certain  spot,  and  a  small  crust  is 
established,  which  in  most  cases  is  picked  off  by  the  patient.  Ulceration  still  goes  on 
beneath  a  newcriast,  and  at  length  perforation  takes  place,  should  the  septum  be  the 
seat.  Lupus  exedens  may  exist  in  other  parts  at  the  same  time,  as  on  the  neck,  or 
little  toe,  or  on  one  of  the  fingers,  proceeding  in  its  coui-se  to  the  complete  destruction 
of  the  latter ;  or  it  may  spread  over  the  whole  face  and  scalp.  Sometimes  no  pain  of 
any  kind  is  experienced ;  occasionally  a  sense  of  itching  is  felt,  worse  towards  night 
and  generally  after  meals,  or  only  after  certain  articles  of  food  have  been  taken. 
The  disease  is  almost  invariably  increased  by  exposure  to  cold  and  wind,  and  often 
aggravated  at  the  catamenial  period.  The  consequences  of  lupus  exedens  vary  with 
its  situation  and  the  stage  at  which  it  has  yielded  to  remedies.  Thus,  if  treated  at 
an  early  period,  as  when  on  the  nose,  no  visible  alteration  may  remain  beyond  a 
slightly  indented  scar ;  or  in  a  stage  removed  from  this,  the  end  of  the  nose  may  be 
pointed  and  irregiilar ;  or  should  the  cartilage  be  destroyed,  a  smooth  and  polished 
appearance  is  given  to  that  portion  which  remains.  On  the  cheek,  the  resulting  scar 
if  small  in  its  outline  is  sometimes  of  a  colour  inclining  to  purple;  but  when  more 
extensive  or  in  other  parts,  the  cicatrices  constitute  white  and  thickened  bands 
similar  to  those  produced  by  a  burn.  When  the  disease  encircles  the  mouth  or  one 
or  both  of  the  nasal  apertures,  they  sometimes  become  contracted  as  cicatrisation 
ensues.  Lupus  exedens  may  occur  on  the  upper  lip  immediately  below  the  septum  of 
he  nose,  the  cartilage  of  which,  as  well  as  the  lateral  cartilages  themselves,  soon 
become  involved  in  one  common  destruction. 

Syj^hilitic  lupus  is  sometimes  manifested  by  the  efiects  of  constitutional  syphilis 
being  sviperadded  to  the  ordinary  signs  of  lupus,  particularly  of  the  strumous  and 
exedent  varieties.  Seldom  can  any  reliable  conclusions  be  drawn  from  the  patient's 
history.  Its  situation  and  its  multiplicity  should  be  taken  into  account.  Thus  it 
may  attack  the  forehead  or  the  bridge  of  the  nose,  and  invade  at  the  same  time  a 
great  part  of  the  upper  extremity.  I  have  seen  it  occasionally  attack  the  buttocks  : 
a  serpiginous  or  hoiseshoe  form  is  very  characteristic  of  a  syphilitic  taint.  Sometimes 
we  observe  one  or  several  patches  on  various  parts  of  the  body,  having  a  smooth  centre 
but  a  raised  and  rugged  margin,  partially  covered  with  crusts  and  much  inclined  to 
bleed.  These  patches  are  not  uncommon  on  the  forearm  near  the  wrist ;  a  case  in  a 
child  of  about  8  years  of  age  was  under  my  care  at  the  Hospital,  in  w4iich  the 
complaint  was  situated  on  the  calf  of  the  leg.  In  another  and  opposite  kind,  but  not 
the  less  syphilitic,  the  disease  destroyed  the  lower  part  of  the  nose  in  a  young  woman, 
and  the  margins  were  surrounded  with  dense  and  quickly-growing  tubercles.  It  is 
not  necessary  that  the  complaint  be  severe  in  order  to  be  syphilitic,  but  it  may 
nevertheless  owe  its  severity  to  such  constitutional  taint.  The  worst  ease  of  the 
kind  which  has  occurred  to  me  was  that  of  a  boy  aged  13  years,  an  outpatient  of 
the  Hospital,  who  had  been  suffering  from  this  complaint  ever  since  he  was  three 
years  old.  The  nose  became  quite  destroyed,  and  the  mouth  reduced  to  an  aperture 
scarcely  large  enough  to  admit  the  finger.  None  but  those  about  him  could  under- 
stand his  altered  articulation.  The  teeth  were  nearly  all  destroyed,  and  at  a  sub- 
sequent period  he  lost  his  left  eye. 

Impetiginous  or  pcqjulo-pustular  lupus  is  a  name  applied  by  Mr.  Startin  to  that 
species  of  lupus  the  external  charactei's  of  which  resemble  those  of  impetigo.  The 
disease  mostly  occupies  a  considerable  portion  of  the  face,  either  as  one  large  and 
irregular  patch  or  else  subdivided  into  smaller  groups.  In  any  case  the  suppuration 
is  abundant,  and  the  crusts  are  yellow  and  easily  separated.  The  latter  are  neither 
curled  at  their  circumference,  like  those  of  eczema,  nor  yet  raised,  as  in  porrigo  :  and 
if  removed  are  quickly  renewed.  When  the  scabs  are  circumscribed,  the  surrounding 
skin  is  often  inflamed,  but  it  still  retains  its  natural  elasticity.  Impetiginous  lupus 
is  often  engrafted  upon  struma. 

Among  the  more  immediate  causes  of  lupus,  the  receipt  of  some  local  injury  is 
often   assigned  hj  the  patient  as  t-he  occasion  of  its  first  appearance,  and  hence  its 


LFPUS.  909 

origin  is  frequently  attributed  to  a  blow  or  scratch.    Sometimes  it  is  reported  to  have 
succeeded  a  severe  fright,  or  other  strong  mental  emotion. 

Treatment. — In  the  local  treatment  of  lupus  exedens,  when  the  part  is  covered  as 
it  usually  is  v^ith  a  firmly  adherent  scab,  the  latter  should  be  removed.  In  slight 
cases  this  is  accomplished  with  a  pair  of  ordinary  dressing-forceps ;  but  in  the  more 
severe,  the  scabs  or  crusts  should  be  previously  moistened  with  rags  dipped  in  hot 
water,  or  with  a  poultice.  To  the  surface  now  exposed  we  apply  for  a  few  seconds  a 
little  cotton  or  carded  wool,  to  soak  up  any  pns  or  blood ;  and  as  soon  as  it  is  thus 
cleansed,  the  part  should  be  touched  with  the  solid  nitrate  of  silver,  cut,  if  requisite, 
to  a  point ;  or  else  painted  by  means  of  a  glass  brush  with  the  acid  nitrate  of  mercury. 
Sometimes  it  is  expedient  to  conceal  the  immediate  effect  produced  by  the  acid, 
which  is  easily  done  by  covering  the  surface  with  a  piece  of  red  blotting-paper,  and 
then  painting  the  latter  with  collodion.  No  interference  is  to  be  allowed  with  the 
eschar  occasioned  by  the  caustic.  After  it  has  come  away,  the  surface  should  be 
wetted  two  or  three  times  a  day  with  a  weak  nitric  acid  lotion  ;  if  it  still  looks  un- 
healthy, a  second  application  of  the  acid  nitrate  of  mercury  will  be  required,  and  may 
be  repeated  at  intervals  of  two  or  three  weeks.  In  other  cases,  in  which,  as  recovery 
ensues,  a  red  and  granulating  surface  is  left,  we  may  substitute  with  advantage 
carbolic  acid  in  the  form  of  a  lotion,  and  this  should  be  applied  over  the  thin  scales 
which  have  replaced  the  former  scabs.  In  lupus  exedens,  and  pai-ticularly  if  it  be 
conjoined  with  struma,  cod-liver  oil  will  prove  a  valuable  remedy.  In  what  manner 
it  is  assisted  by  mercury  is  not  clear,  but  given  in  combination  with  this  mineral,  as 
half  a  grain  of  calomel  with  opium  every  alternate  night,  or  three  times  a  week,  its 
efficiency  is  much  increased. 

In  tubercular  lupus,  the  tubercles  should,  as  in  the  exedent  variety,  be  touched 
at  their  stimmits  with  a  similar  caustic.  It  matters  little  which  is  employed,  the 
acid  nitrate  of  mercury,  or  nitric  acid,  or  caustic  potash  ;  but  each  should  always  be 
of  the  strongest  kind,  and  never  applied  over  too  extensive  a  surface  at  one  time. 
Tubercular  lupus,  as  far  as  I  have  observed,  admits  of  no  other  local  treatment.  The 
caustic  requires  to  be  repeated  at  intervals,  until  the  tubercles  are  nearly  reduced 
to  the  level  of  the  skin ;  for  if  allowed  to  extend  deeper,  little  excavations  or  pits 
remain,  which  should  be  avoided.  The  patient  should  be  cautioned  that  considerable 
inflammation  is  apt  to  follow  the  use  of  the  cavistic  agent,  whatever  it  may  be,  and 
that  three  or  four  days  or  more  will  often  elapse  before  it  abates.  As  regards  consti- 
tutional treatment,  cod-liver  oil  and  mercury  may  be  given,  as  in  the  other  forms. 

Although  by  these  means  we  shall  succeed  in  reducing  the  tubercular  mass  to  the 
lowest  point  of  which  it  is  capable,  and  sometimes  to  such  a  degree  as  to  render  what 
was  before  an  unsightly  object  now  scarcely  perceptible,  it  should  be  remembered 
that  the  tubercles  are  very  likely  to  form  again,  and  this  tendency  must  be  accoi'd- 
ingly  corrected.  In  no  kind  of  lupus  is  the  tendency  to  recur  moi-e  frequently  shown 
than  in  the  tubercular  variety. 

In  strumous  and  in  the  papulo-pustular  lupus,  when  the  suppuration  is  free,  and 
the  ulceration  superficial,  an  arsenic  and  calomel  caustic  '  will  be  most  useful.  Some- 
times in  children  this  is  too  stimulating,  and  calomel  alone  is  the  better  application. 
These  cases  are  seldom  able  to  bear  the  more  severe  caustics ;  they  are  more  likely  to 
improve,  as  well  as  the  syphilitic  lupus,  should  the  ulcerated  surface  be  extensive,  by 
the  application  of  a  weak  nitric  acid  lotion  and  the  trisnitrate  of  bismuth. 

Plastic  operations  for  the  restoration  of  the  nose  from  lupus  have  been  performed 
within  the  last  few  years  by  Mr.  Hamilton,  of  Dublin.  Time,  however,  furnishes 
the  only  safe  ground  on  which  to  base  our  conclusions  as  to  their  success.  Tried  by 
this  test  the  final  issue,  even  in  selected  instances,  has  not  been  such  as  to  lead  me  to 
anticipate  a  hopeful  result  from  operative  interference.  In  all  cases  of  this  kind  we 
have  diseased  tissue  to  deal  with,  and  hence  sloughing  of  the  part  is  a  likely  contin- 
gency— an  event  which  mars  the  best  operation  ;  for  unless  union  takes  place  by  the 

^  It  is  made  thus  : — acidi  arseniosi,  gr.  iij.;  liydrargyri  bisulphureti,  gr.  ij.  ;  hydrargyri 
chloridi,  jj.  The  powder  is  made  into  a  paste  with  water,  and  applied  with  a  camel-hair 
brush  after  the  scab  is  removed. 
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iii\st  intention,  the  condition  of  the  patient  is  rendered  worse  than  before.  Again, 
there  is  often  great  difficulty  in  forming  a  proper  septum,  which,  should  the  disease 
return,  is  almost  sure  to  be  destroyed.  But  the  strongest  objection  is  to  be  found  in 
the  fact  that  the  new  structure  has  finally  dwindled  or  degenerated,  after  apparent 
success  has  at  first  been  gained. 

Sometimes  we  are  called  upon  to  repair  the  ravages  produced  by  destruction  of 
tissue  in  the  lips,  over  which  the  saliva  is  always  dribbling.  In  such  a  case  our  first 
endeavours  should  be  directed  to  promote  cicatrisation,  an  obstacle  to  which  is  often 
to  be  found  in  an  offending  tooth.  A  well-marked  case  of  this  character  was  that  of 
a  man  advanced  in  years,  and  who  had  long  been  an  oub-patient  under  Mr.  Startin. 
After  the  surface  had  healed,  an  attempt  was  made  to  supply  the  deficiency  of  the 
lower  lip,  which  was  almost  wholly  destroyed,  by  an  artificial  one  formed  of  gutta 
percha  and  afterwards  stained  of  the  natural  colour  of  the  skin.  This  was  attached 
by  either  end  to  an  elastic  band,  which  passed  round  the  back  of  the  head  and  served 
to  keep  it  in  position.  By  the  aid  of  this  simple  contrivance  the  patient  could  par- 
take of  his  food  with  comparative  comfort.  He  was  also  able  to  resume  his  work  as 
a  gardener,  without  being  subjected  to  those  personal  annoyances  which  his  former 
disfigurement  frequently  gave  rise  to. 

The  subject  of  erythematous  lupus  has  received  so  little  attention  fi'om  writei'S  on 
diseases  of  the  skin,  that  I  shall  offer  no  apology  for  dwelling  at  greatei-  length  than 
usual  on  this  not  uncommon  variety. 

Erythematous  lupus  is  not  a  complaint  of  childhood,  and  is  extremely  rare  before 
puberty  ;  it  pertains  rather  to  middle  life.  The  influence  of  sex  is  remarkable,  and 
the  frequencv  of  its  occurrence  in  the  female  in  comparison  with  the  male  may  not 
be  unduly  represented  at  eight  or  ten  to  one.  Unlike  other  kinds  of  lupus,  the  er}^- 
thematous  is  met  in  the  higher  equally  as  in  the  humbler  ranks  of  society  ;  occupa- 
tion indeed,  would  seem  to  have  little  power  in  its  primary  manifestation,  however 
it  may  affect  the  issue,  as  in  those  callings  which  demand  continued  exposure,  whether 
to  extreme  heat  or  cold.  Again,  erythematous  lupus  is  commonly  associated  with 
oood  health,  and  as  an  affection  of  the  skin  it  occurs  alone,  being  seldom  attended  or 
followed  by  any  other  cutaneous  con)plaint.  Lastly,  the  disease  is  in  no  degree  here- 
ditary, nor,  I  may  add,  contagious. 

The  earliest  sign  of  the  eruption  is  in  general  denoted  by  an  erythematous  patch 
on  the  face,  usually  the  cheek,  but  it  may  be  the  nose  or  forehead,  which,  at  first  only 
temporary,  becomes  afterwards  permanent.  When  the  patient  has  what  is  called  a 
high  colour,  the  preliminary  redness  is  sometimes  scarcely  noticed,  while  in  an  oppo- 
site class  its  occurrence  is  at  once  observed  ;  in  many  instances,  before  assuming  a 
persistent  character,  it  appeal's  only  at  a  particular  time,  as,  for  example,  in  the 
summer  months,  and  again  returns  during  a  like  period  for  two  or  moi-e  consecutive 
seasons.  There  are  now  developed,  on  or  neai-  the  centre  of  the  patch,  small  white 
scales,  which  increase  in  number  until  they  approach  its  edge,  where  a  clearly  defined 
border  is  left.  The  scales  occur  in  two  forms,  either  as  scurf  or  as  a  crust,  but  in 
either  case  they  closely  adhere  to  the  surface. 

The  former  of  these  varieties  is  the  most  frequent,  and  as  a  rule  is  accompanied 
by  a  sense  of  heat  a,nd  itching  in  the  part,  particularly  if  the  patient  be  exposed  to  a 
cold  wind  or  the  warmth  of  a  fire.  It  terminates  either  in  a  white  cicatrix,  which  as 
a  rule  is  on  a  level  throughout  with  the  surrounding  skin,  destitute  of  scales,  and 
devoid  of  any  hardness  ;  or  in  complete  recovery. 

In  the  second  variety  the  crust,  as  it  may  be  truly  styled  from  its  thickness,  is 
not  detached  without  difficulty  from  the  skin,  and  when  removed,  there  are  seen  on 
its  under  or  attached  surface  a  number  of  minute  projections  which  dip  into  the 
follicles  of  the  cutis,  and  render  more  intimate  the  connection  between  the  two.  A 
further  stao-e  consists  in  the  following  curious  condition,  which  the  part  thus  affected 
undergoes.  The  crust  has  disappeared,  and  a  peculiar  mottling  of  the  skin  is  left, 
which  may  be  likened  to  the  dotted  surface  of  the  cut  rind  of  an  orange  or  lemon. 
The  period  when  this  takes  place  varies  in  different  cases  :  it  may  commence  within 
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a  few  weeks  of  the  outbreak  of  the  complaint,  or  it  may  be  deferred  to  a  much  later 
date.  Let  it  happen  when  it  may,  this  condition  implies  a  structural  change  in  the 
skin,  which,  in  my  experience,  does  not  admit  of  a  return  to  its  normal  state ;  it 
approximates  to  a  cicatrix,  and  to  this  it  at  length  tends,  becoming  with  age  smooth 
and  white,  but  still  elastic. 

Although  the  above  may  be  instanced  as  the  usual  types  of  erythematous  lupus, 
departures  from  them  nevertheless  will  happen.  In  some,  the  crust  of  which  I  have 
just  spoken  occurs  by  itself,  with  no  erythematous  base,  and  in  this  case  the  part 
attacked  occupies  but  a  limited  space.  In  another  class,  the  scales  are  so  numerous 
and  extensive  as  to  well  nigh  conceal  the  patch  on  which  they  rest,  and  give  to  the 
complaint  an  appearance  much  resembling  psoiiasis.  In  a  third  kind,  the  disease 
is  seen  in  a  multiple  form,  and  approaches  more  nearly  to  erythema  with  a  sparing 
quantity  of  scales  on  its  surface. 

Besides  the  localities  already  named,  the  disease  is  sometimes  declared  on  the 
eyebrows  or  the  lids,  and  these  may  even  furnish  the  only  evidence  of  its  existence. 
In  the  former  it  is  for  the  most  part  speedily  followed  by  a  loss  of  hair  on  the  patch, 
which  is  seldom,  if  ever,  renewed;  and  in  the  latter  it  generally  manifests  itself  as 
separate  and  circular  spots,  or  it  may  attack  either  canthus,  and  thus  involve  both 
lids  simultaneously.  Sometimes  along  the  line  of  the  eyelashes,  where  the  complaint 
encroaches  on  this  part,  a  row  of  small  scales  will  be  seen  to  surround  their  roots ; 
and  in  chronic  cases,  the  mucous  lining  of  the  affected  lid  exhibits  in  one  or  more 
places  a  deeply  red  spot,  while  the  rest  of  the  same  surface  shows  a  brighter  hue  than 
natural,  or  by  comparison  with  that  of  the  other  eye.  As  a  sequence,  an  excess  of 
the  lacrymal  secretion  takes  place,  which  is  often  the  means  of  directing  our  attention 
to  the  condition  of  the  lid,  and  so  detecting  the  appearance  it  assumes.  Should  the 
complaint  affect  the  ears,  the  lobes  are  commonly  the  first  to  suffer ;  from  these  it 
may  creep  along  the  whole  rim,  which  in  confirmed  and  chronic  instances  shows  a 
singular  departure  from  the  state  of  health  in  the  white,  rough,  and  wrinkled,  almost 
sodden  appearance  it  presents.  In  others,  the  disease  is  mainly  confined  to  the  back 
of  one  or  other  of  these  organs,  or  the  front  of  the  concha,  from  whence  it  may  travel 
along  the  external  auditory  canal,  and  interfere  with  the  sense  of  hearing.  Erythe- 
matovis  lupus  is  equally  prone  to  attack  the  scalp,  particularly  in  or  near  the  middle 
line,  where  one  or  more  patches  may  be  observed  destitute,  as  on  the  brow,  of  hair ; 
and,  if  of  long  continuance,  assuming  a  smooth  and  perfectly  white  aspect.  Again, 
the  exposed  mucous  surface  of  the  lips  offers  another  and  not  at  all  an  infrequent 
locality  ;  the  complaint  in  this  situation  being  conspicuous  for  the  dry  state  of  the 
membrane,  which  is  rough  from  the  presence  of  small  and  semi-adherent  scales ;  or 
it  may  involve  the  mucous  lining  of  the  nostrils,  commencing,  as  is  usually  the  case, 
on  the  skin  near  the  septum,  and  gradually  spreading  upwards. 

Whatever  its  situation,  the  tendency  of  the  disease  is  to  spread,  and  this  may 
take  place  in  two  ways,  either  by  an  extension  of  the  patch  at  its  periphery,  or  by 
the  evolution  of  separate  spots,  mostly  circular  in  form,  in  various  places  on  the 
surface.  As  illustrating  its  general  course,  I  would  remark  that  where  the  cheek, 
for  example,  is  the  subject  of  this  complaint,  it  mostly  happens  that  sooner  or  later  a 
similar  patch  arises  on  the  other  side,  and  these,  enlarging  at  their  circumference, 
approach  one  another,  and  spanning  like  an  arch  the  bridge  of  the  nose  ultimately 
coalesce,  forming  a  sort  of  mask  which  envelopes  the  greater  portion  of  the  face.  In 
extreme  cases,  in  which  erythematous  lupus  has  existed  for  many  years,  Ave  may 
sometimes  note  at  one  and  the  same  time,  the  various  phases  of  development  and 
decline.  Not  always,  however,  as  if  to  demonstrate  its  uncertainty,  is  erythematous 
lupus  thus  progressive.  Sometimes  the  complaint  is  confined  to  a  solitary  spot  or 
patch,  which  for  years  makes  little  appi'eciable  advance. 

Although  from  the  chronic  nature  of  the  complaint  we  cannot  in  severe  examples 
predict  the  time  when  its  progress  will  be  stayed,  or  deny  the  possibility  of  a  relapse, 
the  disease,  whatever  its  form,  is  largely  determined  in  its  course  by  the  following 
events.  In  the  first  list  may  be  ranked  anything  that  depresses  the  mind,  whether 
care,  anxiety,  or  grief.     In  like  manner  exposure  to  a  cold  wind  is  sure  to  aggravate 
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the  disease,  and  so  will  in  many  cases  a  too  near  approach  to  the  heat  of  a  furnace 
or  a  fire,  or  a  protracted  stay  near  the  sea-coast ;  not  seldom  is  erythematous  lupus 
associated  with  leucorrhcea,  or  some  uterine  disturbance  or  ascarides  or  haemorrhoids. 
Even  a  slight  derangement  of  the  general  health  or  habitual  costiveness  or  too  much 
indulgence  at  the  table  will  occasion  a  similar  result.  Some  of  the  worst  cases  of 
this  affection  that  have  passed  under  my  notice  have  occurred  in  those  who  have 
been  obliged  to  work  daily  in  the  fields,  besides  subsisting  on  scanty  fare.  In  these 
the  chance  of  permanent  improvement  is  slight  as  long  as  the  above  influences  exist. 
In  other  cases,  and  particularly  when  the  affection  is  seen  in  an  early  stage,  a  more 
fortunate  issue  may  be  anticipated.  I  have  already  alluded  to  a  multiple  form  of 
erythematous  lupus  occurring  on  the  face,  and  in  this  variety  the  prognosis  is 
favourable. 

Diagnosis. — Unlike  most  erviptions  of  the  skin,  it  is  in  its  early  stage  that  the 
difficulty  of  diagnosis  is  usually  greatest,  although  in  many  cases  its  true  character 
has  not  been  suspected  at  any  time.  Nor  will  this  be  altogether  a  matter  of  surprise, 
when  the  comparative  rarity  of  the  complaint  is  considered,  or  its  varying  aspect  in 
the  same  patient,  and  still  more  in  different  instances.  In  the  majority  of  its 
symptoms,  the  erythematous  is  wholly  distinct  from  the  other  kinds  of  lupus,  and 
at  no  period  is  it  attended  by  that  destruction  of  the  soft  tissues  or  of  cartilage 
which  gives  to  lupus  in  general  its  hideous  aspect.  From  its  restriction  to  the  skin, 
and  the  occurrence  of  scales  on  the  patches,  erythematous  lupus  may  be  mistaken 
for  psoriasis ;  for  so  abundant  is  the  squamous  covering  in  some  cases,  that  an  error 
on  this  point  may  be  well  imagined.  On  examination  we  shall  discover  that  the 
scales  are  not  accumulated  towards  the  centre,  that  the  progress  of  the  patch,  if  a 
solitary  one,  is  in  genei-al  slow,  and  the  redness  remarkable  for  the  abruptness  of  its 
margin.  The  scales  are  moreover  so  adherent,  that  friction  fails  to  remove  them. 
Among  other  aids  to  diagnosis  may  be  added  the  development  of  the  disease  after 
puberty,  and  its  limitation,  except  in  a  few  instances,  to  some  part  of  the  face  or 
scalp.  Again,  there  are  certain  species  of  secondary  syphilis,  which  bear  a  close 
similitude  to  erythematous  lujjus. 

In  the  variety  characterised  by  the  jDeculiar  mottling  of  the  skin  to  which  I 
have  before  adverted,  a.  mistake  in  diagnosis  is  less  likely  to  arise,  and  in  all  instances 
the  co-existence  of  a  similar  complaint  in  such  regions  as  the  ears,  scalp,  or  mucous 
membrane  of  the  lips  will  be  strongly  corroborative  of  the  diagnosis  of  erythematous 
lupus.  Finally  I  may  add  that,  when  occurring  only  upon  the  cutaneous  siu'face  of 
the  lids,  or  around  the  eye,  it  is  fi'equently  confounded  with  eczema ;  or  if  at  the 
eyelashes,  or  the  adjacent  conjunctival  lining,  with  tinea  tai'si. 

Treatment  of  erythematous  lupus. — The  use  of  the  more  powerful  caustics  is  in- 
admissible in  this  form  of  lupus.  Should  the  complaint  have  made  little  progress 
and  pi-esent  a  good  deal  of  I'edness,  the  patient  may  apply  twice  a  day  with  advantage 
a  weak  solution  of  nitric  acid.  The  benefit  of  this  treatment  is  most  apparent  when 
much  cuticular  desquamation  overspreads  the  patch.  Or  if  smarting  pain  be  felt  in 
the  evening,  a  lotion  of  borax,  a  drachm  to  eight  ounces  of  water,  with  two  drachms 
of  dilute  hydrocyanic  acid,  may  be  substituted.  If  the  disease  be  very  limited  and 
as  yet  in  an  early  stage,  I  have  frequently  found  that  blistering  the  part  in  the  first 
instance  is  useful  before  having  recourse  to  either  of  the  above  lotions.  In  some 
cases,  as  when  the  scales  are  unusually  thick  and  removed  with  great  difliculty,  the 
arsenical  powder  applied  over  them  has  succeeded  in  i-endering  the  surface  smooth. 
Internally  steel  is  recommended,  to  which  in  chronic  cases  arsenic  may  be  added. 

Cases  are  related  of  lupus  ending  in  spontaneous  discovery.  This  is  contrary  to 
all  I  have  ever  seen  of  the  disease,  which,  left  to  itself,  instead  of  inclining  towards 
improvement,  is  distinguished  by  an  opposite  tendency.  It  may  happen  that  for  a 
while  this  affection  may  i-emain  stationary,  as  in  the  tubei'cular  form,  but  it  is 
contrary  to  experience  that  the  tubercles  should  of  their  own  accord  disappear; 
indeed,  I  would  rather  say,  that  the  degree  of  relief  to  be  expected  or  attained  in 
lupus  is  proportioned  to  the  pei'iod  at  which  the  remedy  is  applied,  and  not  to  any 
inherent   property  the  disease  possesses  to  become  exhausted  or  to  wither  away. 
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The  plan  which  is  sometimes  recommended,  of  treating  the  disease  by  constitutional 
measures  alone,  as  cod-liver  oil,  and  at  others  by  local  means  only,  can  scarcely 
apply  to  a  complaint  which  differs  so  much  in  its  symptoms,  progress,  and  issue, 
and  whose  course  itself  is  so  liable  to  vary.  G.  N.    •■ 

Leijrosy,  tubercular  leprosy,  or  elephantiasis  Groicorum. — Without  entering  into 
any  argument  as  to  the  identity  of  this  disease  with  that  so  frequently  mentioned  in 
Holy  Writ,  or  described  from  the  earliest  dawn  of  profane  history  as  existing  in 
Egypt,  there  can  be  no  doubt  that  if  we  refer  to  the  records  of  the  foui'teenth  and 
fifteenth  centuries  of  our  own  era,  we  shall  find  abundant  evidence  of  its  ravages  over 
the  greater  part  of  the  continent  of  Europe,  and  that  the  inhabitants  of  these  islands 
were  in  no  way  exempt  from  it.  Happily  rare  among  us  at  the  present  time,  the 
complaint  nevertheless  prevails  to  a  great  degree  in  Norway,  Denmark,  and  Greece. 
In  the  East  and  West  Indies,  the  Azores  and  Madeira  Islands,  and  along  the  shores 
of  the  Mediterranean,  it  is  not  at  all  uncommon.  For  an  interesting  addition  to 
our  knowledge  of  leprosy  we  are  indebted  to  a  professional  visit  paid  by  Dr.  Webster 
to  the  Hospital  for  Lepers  at  Granada,  founded  by  Isabella,  and  supported  to  this 
day  by  the  Spanish  Government.  The  results  of  his  inquiries  are* embodied  in  a 
paper  which  was  read  before  the  Medico-Chirurgical  Society  in  1854,  and  to  the  facts 
therein  contained  I  shall  have  occasion  to  allude. 

Leprosy  is  much  more  common  in  the  male  than  the  female.  Of  284  lepers  who 
were  reported  in  Spain  in  1851,  188  were  of  the  former  and  96  of  the  latter  sex; 
and  at  the  period  of  Dr.  Webster's  visit  the  ratio  between  the  sexes  was  thirty-five 
to  fourteen.  The  experience  of  Mr..  Day  confirms  this  statement  as  regards  the 
gi-eater  prevalence  of  this  afiection  in  the  male  among  the  natives  of  Madras.  In 
Bombay,  at  the  Jamsetjee  Jeejeebhoy  Hospital,  where  all  classes  of  natives  are 
admitted,  the  proportion  is  still  higher  than  the  preceding.  In  this  latter  Presidency 
the  disease  is  well  known  among  the  natives ;  it  is  not  restricted  to  caste,  but  affects 
the  Anglo-Indian,  Portuguese,  Parsee,  Jew,  Mussulman,  and  Hindoo.  Although 
comprising  two  varieties,  the  tubercular  and  the  anaesthetic,  it  must  be  understood 
that  these  are  frequently  united  in  the  same  person,  and  that  the  latter  is  often  found 
to  merge  into  the  former  variety  of  the  disease. 

Elephantiasis  is  comparatively  rare  under  puberty,  and  it  does  not  often  occur 
after  middle  life.  Its  efiect  in  shortening  life  is  variously  stated  by  different 
authorities.  Although  it  may  show  itself  at  any  age,  yet  when  it  happens  befoi'e 
puberty,  the  general  signs  indicative  of  puberty  are  deferred  beyond  the  usual  time  ; 
the  hair  becomes  scanty  and  ill-formed,  and  the  whole  frame  ill-developed.  More- 
ovei',  when  it  appears  at  this  period  of  life  the  patient  seldom  survives  beyond  a 
few  years. 

Ansesthetic  leprosy  occurs  in  patches,  and  is  characterised  by  a  want  of  sensibility 
in  certain  parts  of  the  skin.  The  patches  are  circular,  or  serpiginous  ;  sometimes 
little  elevated  above  the  surface ;  and  in  size  ranging  from  a  threej^enny  to  a  crown 
piece.  In  colour  they  may  be  almost  white  or  reddish,  and  at  the  margin  of  a  light 
brown.  They  are  found  on  any  part  of  the  trunk  or  extremities  ;  or  on  the  face,  as 
the  forehead,  cheeks,  or  lobes  of  the  ears.  Sometimes  the  patches  coalesce,  in  which 
case  a  large  extent  of  surface  is  occupied  by  the  discoloration.  It  is  in  theii-  centre 
that  anaesthesia  is  most  marked  :  not  that  this  sign  is  confined  to  the  patches  ;  it  may 
extend  along  the  greater  part  of  the  trunk  or  limbs,  following  the  course  of  one  or 
more  of  the  nerves.  The  diseased  surface  is  generally  dry  and  wrinkled,  mostly 
destitute  of  hair,  and  devoid  of  moisture.  Sometimes  the  skin  of  the  fingers  or  toes 
is  shrivelled  and  covered  with  exfoliation  of  the  cuticle.  In  a  few  instances  a  prick- 
ing pain  is  first  felt,  and  in  some  an  eruption  of  vesicles  or  bullae  is  among  the  earliest 
symptoms.  These  soon  burst  and  form  ill-conditioned  ulcers,  which  are  slow  to  heal, 
and  secrete  an  offensive  sanies.  After  the  discharge  is  reduced,  the  ulcer,  although 
not  extending  at  its  circumference,  increases  in  depth,  reaching  to  or  exjiosing  the 
bones.  The  phalanges  of  the  fingers  or  toes  are  in  this  way  attacked,  and  become 
attenviated  in  their  centre.  Supposing  one  of  the  hands  to  be  affected,  the  patient 
Vol.  IL  3  N 
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loses  power  over  the  extensor  muscles,  tlie  hand  drops,  and  he  is  unable  to  straighten 
it.  Although  it  may  extend  to  the  trunk,  anaesthetic  leprosy  does  not  often 
commence  in  this  region.  It  generally  proves  fatal  through  the  supervention  of  some 
exhausting  disease,  as  dysentery  or  diarrhoea. 

Tubercular  leprosy  is  preceded  by  a  variety  of  symptoms.  Sometimes  the  first 
thing  that  attracts  the  notice  of  the  patient  is  a  numbing  pain  in  the  part,  or  thei'e 
may  be  only  oedema.  More  commonly  irregular  patches  are  observed,  slightly 
elevated,  and  of  a  grey  or  brownish  colour.  On  these  patches  are  developed  small 
tubercles,  which  are  usually  of  a  red  hue.  With  their  multiplication  and  increase 
on  the  face  the  countenance  becomes  greatly  disfigured.  They  are  often  collected 
near  the  apertures  of  the  nostrils  ;  or  on  the  upper  lip ;  or  on  the  forehead,  which  is 
thrown  into  large  folds ;  or  they  may  commence  on  the  lobes  of  the  ears.  The 
occurrence  of  febrile  paroxysms  is  noticed  by  some  authors,  during  which  the  local 
symptoms  are  aggravated.  With  their  disappearance,  and  they  genei-ally  last  about 
three  days,  the  patient  feels  little  uneasiness,  and  sometimes  the  blotches  disappear. 
This  condition,  howevei-,  is  only  temporary,  as  sooner  or  later  the  blotches  return. 
After  a  time  other  complications  arise,  which  involve  one  or  more  of  the  organs  of 
sense.  The  tongue  or  the  soft  palate  is  covered  with  similar  tubercles,  which,  as  they 
ulcerate,  produce  a  foetid  discharge.  As  the  tongue  participates,  all  appreciation  of 
taste  is  lost,  deglutition  is  with  difficulty  performed,  and  the  voice  has  a  harsh  sound, 
or  is  scarcely  audible.  If  the  disease  spreads  to  the  vocal  cords,  or  the  trachea,  the 
patient  dies  from  suffijcation.  When  the  nose  is  implicated,  fragments  of  diseased 
bone  are  often  intermingled  with  the  pus.  Sometimes  ophthalmia  is  induced, 
which  is  generally  the  forerunner  of  further  and  destructive  changes  taking  place 
in  the  eye. 

A  difference  of  opinion  exists  as  to  the  influence  of  leprosy  on  the  generative 
organs.  Most  modern  authors  reject  the  testimony  of  antiquity  on  this  point,  and 
regard  as  fabulous  the  libido  inexplicabilis  recorded  by  older  wiiters.  Dr.  Webster 
confirms  the  judgment  of  the  latter,  relying  on  the  statement  of  Dr.  Alveiro,  who 
for  many  years  filled  the  post  of  Superintendent  of  the  Leper  Hospital.  Whatever 
may  be  the  effect  at  an  early  stage,  there  is  reason  to  believe  that  with  the  progress 
of  the  disease  atrophy  of  the  testis  is  far  from  being  an  infrequent  result. 

As  to  the  causes  of  leprosy,  little  is  known  that  can  be  urged  with  certainty. 
In  the  fertile  districts  around  Granada,  which  teem  with  an  agricultural  population, 
provided  with  the  ordinary  requirements  of  life,  the  complaint  is  rare ;  indeed,  it  is 
mostly  limited  to  the  sea-coast.  The  same  may  be  said  of  its  appearance  in  France, 
where  it  is  chiefly  seen  in  the  southern  provinces  of  the  empire.  It  is  uninfluenced 
by  occupation.  However  free  from  it  the  pure  English  race  may  be  in  India,  it  will 
attack  those  of  mixed  descent  in  that  country  and  in  the  West  Indies.  I  am  credibly 
informed  that  it  is  not  uncommon  in  the  white  population  who  have  long  resided  in 
the  latter  colony.  In  India  it  is  chiefly  confined  to  the  poorer  classes  of  the  com- 
munity, but  the  rich  do  not  always  escape.  A  diet  consisting  mostly  of  fish  is 
supposed  to  be  favourable  to  its  development ;  the  disease  is  nevertheless  frequently 
met  with  inland,  as  in  the  Deccan  and  the  North- West  Provinces. 

With  respect  to  hereditary  transmission,  there  is  no  doubt  that  elephantiasis 
is  sometimes  received  in  this  way,  more  often  than  the  subjects  of  it  are  able  or 
willing  to  admit.  As  in  other  hereditary  complaints,  elephantiasis  occasionally  passes 
over  one  generation  to  reappear  in  the  next.  It  is  never  contagious.  It  is  not 
known  to  extend  to  those  whose  duty  it  is  to  wait  on  the  sick,  or  who  are  othei'wise 
brought  into  personal  contact  with  them.  A  leper  may  continue  to  live  with  his 
family  for  years,  without  communicating  the  disease  to  any  of  them  ;  nor  is  he  con- 
sidered an  outcast  so  long  as  he  can  toil  for  his  bread,  or  has  the  means  of  supporting 
himself.  It  is  when  his  resources  at  length  fail,  and  he  is  obliged  to  beg  in  the 
bazaars,  maimed  and  mutilated,  that  he  becomes  an  outcast  in  reality,  and  presents  a 
pictureof  misery  to  which  it  would  be  difficult  to  furnish  a  parallel. 

Much  of  the  obscurity  that  long  enveloped  the  morbid  anatomy  of  lepi'osy  has 
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been  dispelled  by  the  valuable  investigations  of  Dr.  Carter,'  who,  as  surgeon  to  and 
curator  of  the  Museum  of  the  Jamsetjee  Jeejeebhoy  Hospital,  has  had  ample  oppor- 
tunities of  pursuing  his  inquii'ies.  The  conclusions  he  has  arrived  at  throw  an 
entirely  new  light  on  this  impoi-tant  point.  It  is  in  the  altered  conditions  of  the 
nerves  that  we  must  really  look  for  the  seat  of  mischief.  To  the  eye  the  affected  nerve 
is  considerably  enlarged,  and  changed  in  colour  to  a  reddish  grey.  On  section  its 
funiculi  are  remarkably  firm,  bu,t  the  neurilemma  is  unaltered.  Microscopical  ex- 
amination shows  the  nerve  tubules  at  the  seat  of  the  enlargement  to  be  more  or  less 
wasted  and  atrophied,  and  accompanied  by  fatty  degeneration.  The  places  at  which 
these  characters  are  seen  vary  with  the  nature  of  the  nerve.  Another  result  of  the 
same  disease  may  be  mentioned  in  reference  to  the  bones,  as  the  digits,  which  after  a 
time  undergo  remarkable  changes,  due  to  interstitial  absorption  and  necrosis.  The 
fingers  and  toes  are  sometimes  reduced  to  so  many  stumps,  and  in  every  case  the  last 
phalanx  is  the  first  to  suffer.  The  bones  themselves  become  likewise  lighter  and  thinner . 
Treatment. — Little  can  be  done  in  the  way  of  treatment.  In  an  early  stage,  before 
the  tubercles  have  ulcerated,  the  complaint  is  in  some  cases  arrested  for  a  time  by 
the  internal  administration  of  mercury,  given  in  a  decoction  of  bark  or  some  other 
vegetable  tonic.     The  prognosis,  however,  in  any  case  is  very  unfavourable. 

Elephantiasis  Arabum,  sometimes  styled  Cochin  or  Barbadoes  leg,  has  its  seat 
mainly  in  the  extremities  or  the  genital  organs.  It  has  never  been  a  conspictious 
disease  in  Europe.  Although  its  derivation  would  seem  to  imply  an  Arab  origin,  the 
complaint  is  less  frequent  at  the  present  day  in  Ai"abia  than  in  certain  parts  of  India, 
as  the  lower  provinces  of  Bengal,  and  particularly  along  the  coast  of  Malabar. 

So  prevalent  is  elephantiasis  Arabum  in  British  Cochin,  that  Mr.  Day,^  who  for 
some  time  filled  the  office  of  civil  surgeon  there,  records  his  inqtik-ies  th«s  : — 

In  24  Indo-European  families,  1  in  ]  8|  afl'ected. 
In  71  Native  Christian      „       1  in  17~j       ,, 

According  to  Mr.  "Waring,^  the  Jews  ( white  and  black)  in  the  same  localit}; 
exhibit  a  higher  proportion,  being  in  the  ratio  of  1  to  14^  nearly.  Besides  these 
classes,  elephantiasis  attacks,  and  that  indiscriminately,  other  of  the  native  races  of 
India,  as  the  Mussulman  and  Hindoo. 

In  100  cases,  Mr.  Day  reports  as  follows  : — 
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13 

24 

Both  extremities      .... 

.     18 

]3 

31 

Both  lower  and  upper  extremities  . 

.       4 

0 

4 

„             rio'lit  upper  extremity 

.       1 

0 

1 

„             Mt_      '       „ 

2 

0 

2 

Both  lower  extremities  and  scrotum; 

'.       1 

0 

1 

Left  extremity  and  scrotum     . 

.       1 

0 

1 

Right       „                  „               .         . 

2 

0 

2 

Scrotum           .          ,         .         .          . 

'.       3 

0 

3 

Mammee          ..... 

.      0 

1 

1 

63  37  100 

From  this  table  it  appeajrs  that  no  less  than  93  cases  of  elephantiasis  in  100  are 
those  afl^ecting  the  lower  extremity.  A  smaller  percentage  is  given  by  Mr.  Waring ; 
thus,  in  a  collection  which  he  made  of  945  cases,  307,  or  32*49  per  cent.,  belonged  to 
the  lower  extremity;  287,  or  30'57  per  cent.,  to  the  upper  extremity;  and  344,  or 
36 '40,  to  both  lower  extremities. 

Under  the  age  of  ten  years,  elephantiasis  Arabum  is  infrequent.  Fi'om  the  period 
of  puberty  to  the  age  of  twenty-fiVe  or  thirty  years  it  is  generally  observed.  Owing 
to  the  prejudices  of  caste,  it  is  difficult  in  India  to  determine  anything  like  an  exact 

^   Transactions  ofthp.  Medical  and  Physical  Society  of  Bombay,  vol.  viii.,  new  series,  p.  1. 
-  Madras  Quarterly  Journal  &f  Medical  Science,  1860,  p.  37. 
^  Waring,  'On  Elephantiasis,'  Indian  Annals. 
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ratio  of  its  occurrence  between  the  two  sexes.  There  is  little  doubt  that  it  is  more 
common  in  the  male  than  in  the  female,  and  probably  the  proportion  of  2  to  1 
would  represent  the  nearest  approximation.  It  is  not  a  little  remarkable,  that  while 
in  Madras  elephantiasis  so  much  affects  the  loAver  extremity,  in  Calcutta  it  is  the 
genital  organs  which  are  usually  attacked.  Sometimes  the  complaint  undergoes  a 
kind  of  metastasis,  and  leaves  the  leg  altogether,  only  to  show  itself  in  the  scrotum  or 
other  parts. 

[Elephantiasis  for  the  most  part  commences  with  erysipelatoid  inflammation, 
attended  with  febrile  symptoms.  The  parts  affected  become  red  and  deeply  infiltrated  ; 
and  at  the  same  time  the  superficial  veins  and  lymphatics  genei-ally  form  red,  painful 
indurated  cords,  and  the  corresponding  lymphatic  glands  become  inflamed.  The  tis- 
sues at  this  time  are  infiltrated  with  yellowish  transparent  coagulable  fluid,  apparently 
lymph.  The  inflammation  lasts  for  a  few  days,  and  on  subsiding  leaves  more  or  less 
swelling  and  induration  behind.  Subsequent  inflammatory  attacks  recur  from  time 
to  time,  each  one  adding  to  the  permanent  hypertrophy  which  is  in  progress.  Thus 
by  degi'ees  the  affected  paits  become  largely,  sometimes  enormously,  increased  in  bulk 
and  altered  in  aspect.  The  hypertrophic  changes  may,  however,  oiiginate  and  pro- 
gress independently  of  obvious  inflammation. 

In  some  cases  elephantiasis  involves  mainly  the  skin  and  subcutaneous  connective 
tissue  ;  in  some  it  includes  the  whole  of  the  connective  tissue  between  the  skin  and 
bones.  In  either  case,  but  chiefly  in  the  former,  the  skin  often  undergoes  much  change 
of  texture  and  appearance ;  sometimes  it  becomes  coarsely  papular  or  warty,  some- 
times studded  with  nodular  elevations,  sometimes  ulcerated ;  and  the  epidermis, 
though  often  remaining  normal,  may  desquamate  or  get  thick  or  horny,  or  take  on  the 
characters  of  ichthyosis,  or  become  more  or  less  deeply  coloured  from  deposit  of  pigment 
granules  in  the  rete  mucosum.  The  surface,  moreover,  may  be  ansemic,  congested, 
or  livid.  When  the  disease  extends  deeply,  fat,  muscles  and  nerves  get  compressed 
and  waste  ;  but  the  bones  undergo  hypertrophy,  new  layers  and  iri'egular  outgi'owths 
forming,  and  adjoining  bones  occasionally  becoming  organically  united. 

Elephantiasis  appears  to  consist  primarily  in  an  inflammatory  hyperplasia  of  the 
cellular  elements  of  the  connective  tissue,  in  connection  with  which  (according  to 
Yirchow)  there  is  reason  to  believe  that  the  roots  of  the  lymphatic  vessels  are  specially 
involved.  Inflammatory  overgrowth  of  the  elements  of  the  lymphatic  glands  next 
ensues,  with  obstruction  to  the  passage  of  lymph  through  them.  Then  this  fluid 
stagnates  in  the  lymphatic  vessels,  which  sometimes  dilate  even  to  their  radicles  in 
the  cutaneous  papillse,  and  accumulates  in  the  interstices  of  the  affected  tissues, 
adding  to  their  bulk,  and  at  the  same  time  stimulating  them  to  overgrowth.  It  is 
onl}^  in  the  early  stage  of  the  disease  that  the  dilated  condition  of  the  lymphatics 
admits  of  ready  detection.  At  a  late  period  the  morbid  tissues  ai-e  characterised 
mainly  by  a  dense  accumulation  of  white  fibrous  tissue.  The  lymphatic  glands  also 
after  a  time  become  the  seat  of  fibroid  change. 

In  some  cases  of  elephantiasis,  especially  those  in  which  the  genital  organs  or 
adjoining  parts  of  the  thigh  or  abdomen  are  implicated,  groups  of  vesicles  appear  here 
and  there  on  the  affected  surfixce,  which  are  really  dilated  lymphatic  spaces,  and 
which  on  rupturing  (as  they  are  apt  to  do  from  time  to  time)  discharge  considerable 
quantities  (sometimes  several  pints  at  a  time)  of  lymph,  which  coagulates  after  its 
escape,  and  is  either  yellowish  and  transparent,  or  milky  from  the  presence  of  molecular 
fat.  There  is  reason  to  believe  that  chyluria  is  due  to  a  similar  affection  of  the 
urinary  passages  ;  and  indeed  this  is  occasionally  associated  with  elephantiasis. 

Dr.  Lewis's  observations,  which  have  been  confirmed  by  many  subsequent  observers, 
show  that,  at  any  rate  in  a  large  proportion  of  cases  of  elephantiasis,  as  well  as  of  cases 
of  chyluria,  the  blood  contains  large  numbers  of  embryonic  ntematoid  worms,  to 
which  he  has  given  the  name  of  filaria  sanguinis  hominis.  And  it  would  further 
seem  that  the  presence  of  filarise  in  the  blood  is  due  to  the  presence  of  one  or  more 
parent  worms,  two  or  three  inches  long,  lodged  somewhere  in  the  body,  probably  in  some 
part  of  the  hypei-trophied  tissues.     It  is  supposed  that  in  those  cases  in  which  the 


ELEPHANTIASIS   AEABUM.  917 

filarise  are  present  they  are  the  cause  of  the  patient's  malady,  and  that  they  produce 
mischief  mainly  bj'  obstructing  the  lymphatic  channels. 

The  regions  most  frequently  attacked  with,  elephantiasis  are  the  lower  extremities 
and  genital  organs.  But  other  parts  may  become  affected,  and  especially  the  female 
breast.  In  the  first  of  these  cases  the  disease  usually  begins  in  the  toes  or  about  the 
ankles,  and  gradually  involves  the  whole  leg  up  to  the  knee.  It  rarely,  however,  rises 
above  this  point.  J.  S.  B.] 

The  swollen  limb  is  hard  and  brawny  to  the  touch,  and  little  capable  of  impression  ; 
and  is  often  covered  with  thick  cuticular  exfoliations,  resembling  those  of  ichthyosis, 
which  decrease  in  number  and  size  from  below  upwards.  In  this  state  it  may  remain 
for  years,  causing  little  pain,  and  inconvenient  only  from  its  bulk. 

The  further  progress  of  the  complaint  is  frequently  proportioned  to  the  fatigue  the 
patient  has  to  encounter.  As  long  as  the  limb  is  allowed  to  remain  quiet  and  hori- 
zontal in  position  the  increase  is  inconsiderable,  but  continued  exertion,  as  standing, 
aggravates  the  local  symptoms,  and  the  pain,  at  first  intermittent,  becomes  constant. 
The  limb  is  greatly  enlarged,  and  also  the  superficial  veins.  It  is  hard,  and  of  a 
reddish  tinge.  Should  the  disease  continue  to  advance,  the  pain  is  increased,  and 
ulceration  commences  at  the  toes,  which  are  successively  destroyed,  or  large  ulcers 
form  on  other  parts  of  the  foot.  Unhealthy  granulations  occur  on  the  toes,  thus 
reduced  to  stumps,  and  show  little  tendency  to  cicatrize.  In  some  cases,  when  the 
thigh  becomes  involved,  the  varicose  veins  burst,  with  marked  relief  for  a  time  to  the 
patient. 

When  elephantiasis  attacks  the  scrotum,  the  part  becomes  hot,  swollen,  and 
tender.  The  pain  is  not,  however,  limited  to  the  scrotum,  but  is  felt  along  the 
inner  side  of  the  thigh  and  at  the  groin.  The  form  of  the  tumour  is  conical,  having 
its  apex  above  and  base  below.  As  the  constitutional  symptoms  which  usher  in  the 
complaint  subside,  the  swelling  decreases  to  a  certain  point ;  and  with  the  recurrence 
of  another  attack  similar  symptoms  return,  and  a  corresponding  accession  is  given  to 
the  size  of  the  tumour,  which  may  at  length  reach  to  the  knees.  Unless  the  swelling- 
be  great,  it  usually  preserves  its  form,  but  the  penis  is  concealed  in  its  large  folds. 
Sometimes  the  raphe  deviates  from  the  middle  line,  or  cracks  are  seen,  from  the  skin 
being  suddenly  and  tightly  stretched.  Abscesses  occasionally  arise  in  different  parts 
of  the  scrotum. 

It  sometimes  happens  that  during  the  febrile  paroxysm  a  clear  discharge  exudes 
from  the  skin  of  the  scrotum.     This  is  looked  upon  as  a  favourable  sign. 

Elephantiasis  is  frequently  connected  with  hydrocele;  and  in  a  case  that  Pro- 
fessor Ballingall  ^  operated  on,  he  found,  on  removing  the  tumour,  that  he  had 
inadvertently  oj^ened  a  hernial  sac.  The  swelling  in  this  instance  weighed  forty 
pounds,  and  although  the  after  symptoms  were  at  first  severe,  the  patient  perfectly 
recovered.  Sometimes  mortification  happens,  or  the  skin  with  the  subcutaneous  tissue 
sloughs,  exposing  the  testes.  Elephantiasis  of  the  genitals,  like  the  same  disease 
occurring  in  the  lower  extremities,  is,  without  doubt,  largely  influenced  by  locality. 

Treatment. — In  an  early  stage,  and  when  situated  in  the  lower  extremities,  an 
attempt  should  be  made  to  reduce  the  size  of  the  limb  by  even  pressure.  Eor  this 
purpose  cotton  or  flannel  bandages,  or,  better  still,  a  Martin's  elastic  bandage,  should 
be  applied  from  the  toes  and  carried  beyond  the  line  of  the  swelling.  Ointment 
containing  iodine,  or  iodine  friction,  will  be  also  of  assistance.  The  biniodide  of 
mercury,  in  the  proportion  of  one  grain  to  four  drachms  of  cerate,  rubbed  into  the 
part,  has  been  productive  of  benefit,  and  is  recommended  by  Mr.  Day.  The  first 
effect  of  its  application,  he  says,  is  to  occasion  some  irritative  fever,  and  even  an 
increase  in  the  size  of  the  limb,  with  more  or  less  pain ;  but  as  the  latter  subsides  the 
swelling  diminishes.  Combined  with  this  treatment  absolute  rest  is  essential.  To 
improve  the  general  health,  bark  may  be  given,  but  no  remedy  possesses  a  specific 
action  on  the  disease.  I  have  known  it  arrested  by  the  above  treatment,  and  in  one 
case  it  seemed  to  lessen  from  the  exhibition  of  small  doses  of  mercury.     How  far  any 

^  '  On  the  Operation  for  Elephantiasis  Scroti,  with  Cases  and  Remarks,'  Transnctions  of 
the  Bombay  Medical  and  Physical  Society,  vol.  viii.  p.  232,  by  Assistant-Surgeon  G.  Ballingall. 
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change  of  climate  might  prove  of  service  in  this  country  I  cannot  say,  but  a^  removal 
to  a  distant  station  in  India,  unless  the  complaint  be  far  advanced,  is  genei-ally  fol- 
lowed by  a  remission  of  the  local  symptoms.  The  swelling  may  even  disappear,  but 
a  relapse  is  almost  sure  to  arise  on  the  patient's  return  to  his  former  abode.  If  this 
resource  prove  unavailing,  or  the  complaint  occur  in  a  cold  climate,  the  only  alterna- 
tive is  amputation  at  or  below  the  knee.  The  operation  may  be  safely  undertaken 
in  so  far  as  the  disease  is  not  likely  to  recur,  and  the  patient's  health  warrants  such 
a  procedure.  In  those  instances  where  the  thigh  is  likewise  invaded,  deligation  of 
the  femoral  artery  has  been  recommended.  It  was  originally  proposed  by  Dr. 
Carnochan  of  New  York,  and  one  of  the  first  to  adopt  it  in  this  country  was,  I 
believe,  Mr.  Butcher,  of  Dublin.  The  patient  recovered  without  a  single  bad  symptom, 
and  she  was  finally  enabled  to  follow  her  occupation,  which  was  that  of  a  laundress. 

The  difliculty  in  tying  the  artery  in  such  a  case  is  greatly  increased  by  its  unusual 
size,  as  well  as  by  the  risk  of  wounding,  on  account  of  their  engorgement,  the  super- 
ficial or  the  femoral  veins.  In  several  cases,  the  benefit  thus  gained  has  been  only 
temporary,  and  the  disease  has  recurred,  with  no  mitigation  of  its  former  symptoms, 
and  after  only  a  few  months'  interval-. 

In  elephantiasis  of  the  genitals  the  tumour  shou:ld  be  removed.  In  the  native 
hospitals  at  Calcutta  and  Bombay,  these  growths  have  been  successfully  amputated 
when  they  have  weighed  100  lbs.  and  upwards. 

lu  one  case  that  came  under  the  care  of  Professor  Ballingall,  at  the  Jamsetjee  Jeejeebhoy 
Plospital,  July  20,  1862,  he  commenced  the  operation  by  transfixing  the  neck  of  the  tumour  in 
the  middle  line,  the  knife  emerging  at  the  perinseum.  A  strong  double  ligature  was  then  passed 
through  the  opening,  and  brought  up  round  each  side.  After  tightening  the  ligatures  by  tourni- 
quets, the  Avhole  mass  beyond  the  testicles  was  rapidly  removed  by  a  double-flap  incision.  The 
tumour  weighed,  after  removal,  106^  lbs.  The  after  shock  was  very  great,  in  consequence  of 
reaction  not  being  properly  established  for  some  days,  and  in  consequence  of  a  heavy  loss  of 
blood  the  following  day.  The  recovery  was,  however,  afterwards  uninterrupted,  and  on  Sep- 
tember 4  the  patient  was  discharged,  cured. ^  G.  N. 

Framhcesia  (yaws). — This  is  an  exanthem  rarely,  if  ever,  seen  in  England ;  it  has, 
however,  been  met  with  in  the  North  of  Scotland  and  in  Ireland  ;  it  is  common  in 
the  West  Indies  and  Africa.  At  the  onset  there  is  slight  fever,  which  is  soon  fol- 
lowed by  an  eruption  of  small  papules,  which  increase  in  size  till  they  attain  a 
diameter  of  half  an  inch ;  the  crop  of  papules  is  not  completed  at  once ;  new  ones 
appear  whilst  the  old  ones  are  declining.  The  eruption  is  greatest,  and  the  spots  are 
largest,  on  the  face,  axillse,  arms,  groins,  and  pudenda.  After  eight  or  ten  days  the 
eruption  becomes  pustular,  and  a  crust  is  formed,  beneath  which  a  foul  sloughy  ulcer 
is  found.  On  the  surface  of  this  ulcer  red  fungous  granulations  spring  up.  These 
ulcers  exist  in  all  stages  on  the  body  at  the  same  time,  and  are  often  accompanied 
with  ulceration  of  the  throat.  The  eruption  may  continue  from  a  few  weeks  to  seven 
or  eight  months ;  after  a  time  the  sores  contract  and  cicatrise,  leaving  no  mark  unless 
the  inflammation  has  run  high.  The  disease  is  followed  by  much  emaciation  and 
debility,  and  frequently  by  dropsy.  Frambcesia  is  transmitted  by  contagion ;  it  has 
been  communicated  by  inoculation.     It  is  rare  amongst  the  white  races  of  mankind. 

Treatment. — Locally,  mild  stimulating  ointments ;  internally,  tonics,  nutritious 
food,  and  occasional  alteratives  ;  aperients  appear  to  be  indicated.  Mercurials  have 
been  used  in  former  times,  but  are  now  generally  believed  to  be  worse  than  useless. 

T.  H. 

Keloid  tumorirs. — The  first  to  recognise  keloid  growths  as  a  separate  class  of 
tumours  was  Alibert,  who  describes  them  as  of  a  reddish  colour,  sometimes  sti-eaked 
with  white  lines,  not  pedunculated,  but  rather  embedded  in  the  substance  of  the  skin. 
To  the  touch  they  are  elastic,  like  fibro-cartilage,  and  moreover  they  are  not 
malignant. 

Their  origin,  I  believe,  is  derived  from  the  cutis  itself,  and  not  from  the  subcuta- 
neous tissue,  which   is  seldom  implicated.       In  structui'C  they  partake,   and  that 

^  '  On  the  Operation  for  Elephantiasis  Scroti,  Avith  Oases  and  Remarks,'  Transactions  of 
the  Bombay  Medical  and  Physical  Society,  vol.  viii.  p.  233,  by  Assistant-Surgeon  G.  Ballingall. 
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largely,  of  the  fibrous  element,  and  are  highly  vascular  ;  this  is  shown  by  the  number 
of  capillaries  ramifying  on  their  surface.  The  cuticle  is  sometimes  wrinkled,  but 
more  generally  remarkable  for  being  soft  and  smooth.  There  is,  in  the  College  of 
Surgeons,  a  beautifully  injected  preparation,  which  was  presented  by  the  late  Mr. 
Edward  Stanley.^  It  is  an  ordinary  keloid  growth  of  the  leg,  resulting  from  a  scald, 
and  extending  several  inches  in  the  form  of  a  tumour,  narrow  and  not  much  raised.  Its 
uniformly  red  surface  contrasts  with  that  of  the  surrounding  skin ;  and,  except  where 
it  has  been  removed  by  ulceration,  the  epidermis  is  intact. 

Keloid  tumours  present  great  variety  of  appearance.  The  gi-owth  may  be  con- 
fined to  a  single  tumour,  smooth,  ovoid,  and  hemispherical ;  or  several  of  these  may 
be  seen  at  short  distances  from  one  another,  and  in  various  stages  of  development. 
Again,  the  part  afl'ected  may  be  distinguished  by  irregular  but  not  prominent  pro- 
jections, traversed  by  numerous  bands,  or  sending  out  processes  or  claws  in  the 
direction  of  its  growth.  As  the  consequence  of  a  cicatrix,  the  form  of  the  tumour 
will  correspond  to  the  extent  of  the  primary  lesion. 

In  its  early  stage  the  growth  is  not  usually  painful,  but  its  character  in  this 
respect  is  often  much  modified  by  the  health  or  temperament  of  the  patient.  Thus, ' 
should  there  be  a  tendency  to  hysteria  in  the  female,  or  over-sensitiveness  of  irrita- 
bility in  the  male,  more  annoyance  will  be  experienced  from  the  presence  of  the 
tumour  than  where  no  such  disposition  prevails.  In  many  instances  no  inconvenience 
is  felt,  unless  the  part  has  been  much  manipulated,  when  it  itches,  or  is  said  to 
'  burn ' ;  or  unless  it  be  constantly  pressed  upon,  as  for  example  when  occurring  on 
the  scapula  in  a  line  with  the  border  of  the  dress.  Sometimes  the  patient  complains 
of  pain,  which  the  least  handling  increases.  At  a  later  period,  should  ulceration  take 
place,  pain  is  always  more  or  less  felt,  but  it  is  not  determined  by  the  size  or  growth 
of  the  swelling. 

Keloid  tumours  are  not  limited  to  any  locality.  Perhaps  they  may  be  said  to  be 
most  common  over  the  scapula,  and  next  to  this  over  the  sternum.  Sometimes  they 
show  themselves  on  other  parts  of  the  trunk,  or  upper  extremity,  or  face,  but  seldom 
on  the  lower  limbs. 

However  obscure  the  real  origin  of  these  tumours,  a  singular  predisposition  to 
their  production  is  declared  in  certain  constitutions,  whether  in  the  development  of 
new  growths  or  the  recurrence  of  a  similar  swelling  from  the  cicatrix  of  one  that  has 
been  removed.  Velpeau  relates  the  case  of  a  lady,  from  whose  breast  he  excised  a 
tumour  of  this  kind,  and  who  had  undergone  the  operation  on  two  occasions  before 
she  applied  to  him,  and  again  it  appeared  for  the  fourth  time.^  It  would  be  easy  to 
multiply  such  instances  as  these.  The  same  liability  to  return  is  often  observed 
when,  instead  of  being  excised,  the  mass  has  been  destroyed  by  caustics,  or  removed 
by  ligature  ;  and  so  great  is  it  in  some  cases  that  the  apertures  caused  by  the  needles 
in  closing  the  wound  have  shortly  become  each  the  seat  of  keloid  tubercles.  In  one 
example,  which  Mr.  Longmore  lately  brought  before  the  notice  of  the  Medico- 
Chirurgical  Society,-''  the  whole  of  the  back,  the  greater  part  of  the  chest  and  the 
face,  were  studded  with  keloid  excrescences  ;  the  only  evidence  of  an  exciting  cause 
was  afforded  by  a  '  prickly  heat,'  to  which  the  patient,  a  soldier,  had  been  exposed 
while  serving  in  India.  The  disease  was  aggravated  by  the  use  of  the  cross-belt,  and 
scarcely,  if  at  all,  increased  in  cold  weather.  This  man  never  sufiered  from  small-pox 
or  secondary  syphilis,  and  I  may  add  that  he  was  doing  duty  in  the  Deccan,  where 
prickly  heat  is  far  less  severe  than  in  the  plains  of  Hindostan.  The  eflfect  of  some 
injury  to  the  skin  is  in  most  cases  the  immediate  cause  of  a  keloid  tumour.  Among 
soldiers  it  not  unfrequently  follows  flogging ;  in  other  cases  it  succeeds  gTinshot 
wounds,  and  particularly  burns.  The  scars  of  small-pox  or  rupia,  and  even  leech- 
bites,  have  been  known  to  become  the  seat  of  keloid  tumours. 

There  is  a  species  of  keloid  to  which  Addison  has  drawn  attention,  and  which  he 
describes  as  true  keloid.     How  far  it  merits  this  distinctive  title  I  am  not  about  to 

1  Preparation  2283  B. 

^  Velpeau,  Oil  Diseases  of  the  Female  Breast,  trauslated  by  W.  Marsden,  M.P.,  1856,  p.  57. 

^  MemarJcs  on  tivo  Cases  of  Kelis,  by  T.  Longmore,  vol.  xlvi.  p.  105. 
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discuss ;  but  that  the  term  keloid  tumours  cannot  appropriately  apply  is,  I  think, 
sufficiently  evident  to  any  one  who  examines  the  models  from  the  originals  of  which 
the  observations  of  Addison  were  derived.  Commencing  as  a  white  spot,  it  some- 
times spreads  in  a  circular,  but  more  commonly  in  a  linear  direction,  and  in  many 
cases  is  attended  by  no  elevation  of  the  surface.  The  skin  appears  infiltrated,  or,  to 
use  his  own  words, '  hide-bound,'  and  this  so  far  affects  the  subjacent  fascia  and  muscles 
as  to  interfere  greatly  with  their  free  motion.  Generally  the  skin  is  of  a  yellowish 
colour,  and  the  patch  is  more  or  less  covered  with  scales. 

Treatment. — In  the  treatment  of  keloid  tumours  we  should  remember  that  they 
are  sometimes  much  affected  in  their  groAvth  by  the  state  of  the  general  health,  and 
that  they  occasionally  disappear.  The  influence  of  these  conditions  should  not  be 
overlooked  or  undervalued,  as  although  the  removal  of  the  mass  may  be  readily 
performed,  the  risk  of  its  return  is  always  considerable.  We  may  endeavour  to  pro- 
mote absorption  by  painting  the  part  with  tincture  of  iodine,  diluted  at  first,  and 
gradually  used  pure ;  or  collodion  may  be  employed  with  a  similar  object.  In  one 
instance  related  to  me  by  Dr.  Broadbent  of  extensive  keloid  growths,  the  latter  dis- 
appeared or  became  much  reduced  from  the  internal  use  of  iodide  of  potassium ;  and 
in  a  case  of  doubtful  origin  it  may  be  worth  while  to  try  the  effect  of  this  remedy. 
The  contra-indications  to  an  operation  are  these  : — 1st,  when  the  disease  shows  an 
inclination  to  become  develojDed  in  other  joarts — in  such  a  case,  if  excised,  it  is  almost 
sure  to  recur ;  and  2nd,  when  it  has  already  been  so  extensive  as  to  preclude  any 
resort  to  the  knife.  In  these  no  treatment  that  I  am  aware  of  is  of  any  avail, 
flayer,  indeed,  recommends  pressure,  but  this  is  more  likely  to  increase  than  mitigate 
the  evil  that  already  exists.  G.  N. 

Xanthoma,  Xanthelasma,  or  Vitiligoidea. — This  peculiar  affection  was  first  de- 
scribed by  Drs.  Addison  and  Gull  under  the  name  of  Vitiligoidea.  It  appears  to  consist 
essentially  in  an  overgrowth  of  fibrous  tissue  in  the  true  skin  and  subjacent  parts, 
associated  with  much  fatty  degeneration  in  patches  or  the  deposition  of  oil  in  aggrega- 
tions of  minute  globules,  and  with  the  precipitation  of  yellow  pigment.  It  has  a  good 
deal  of  resemblance  to  the  atheroma  of  arteries. 

It  occurs  in  two  forms,  x.  planum  and  x.  tuberosum.  The  former,  which  is  the  more 
common,  affects  mainly  the  eyelids,  but  also  attacks  the  ears,  various  other  parts  of 
the  face,  and  the  mucous  membranes.  The  tuberous  form,  though  occasionally 
observed  in  the  same  parts,  implicates  especially  the  flexor  aspects  of  the  joints,  with 
the  sheaths  of  tendons,  the  palms  and  soles,  and  other  regions  of  the  limbs.  The  two 
forms  may  exist  in  combination,  and  may  affect  between  them  any  part  of  the  surface. 

In  the  plane  form  of  the  disease  the  affected  portions  of  skin  present  an  opaque 
buff  colour,  are  abruptly  marginated,  and  though  perhaps  looking  at  first  sight 
thickened,  are  really  not  raised  above  the  level  of  the  surrounding  skin.  Moreover, 
in  softness  and  pliability  there  is  little  or  no  difference  between  them  and  the  healthy 
pai'ts.  The  affection  commences  symmetrically  in  the  upper  lids  near  the  internal 
canthus,  and  thence  slowly  spreads  until  in  some  cases  both  lids  becomes  involved  in 
their  whole  extent. 

In  the  tubercular  form,  the  affection  is  also  for  the  most  part  symmetrical.  In  it 
papules  and  tubera  arise,  varying  from  the  size  of  a  pin's- head  to  that  of  a  hazel-nut, 
and  sometimes  by  their  aggregation  form  nodulated  masses  of  considerable  extent  a,nd 
thickness.  These  ai'e  generally  yielding,  elastic,  and  but  little  indurated,  are  of  the 
normal  colour  of  the  skin,  reddish  or  buff-coloured,  and  often  studded,  especially  in 
their  more  prominent  parts,  with  opaque  yellow  spots.  When  occurring  in  the 
palms  and  soles,  the  papules  are  generally  small,  close-set,  and  give  a  peculiar 
mottled  aspect  to  the  affected  surface.  On  the  wrists  and  ankles  the  disease  some- 
times has  a  close  resemblance  to  keloid. 

Xanthoma  is  for  the  part  unattended  with  pain  or  uneasiness ;  when  implicating 
the  hands  and  soles,  however,  it  often  causes  a  good  deal  of  tingling  or  itching.  It 
is  usually  progressive  in  its  course,  but  occasionally  becomes  arrested,  and  now 
and  then  disappears  spontaneously.     It  never  undergoes  suppuration  or  ulceration. 
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It  is  a  disease  of  adnlt  life,  and  much  more  common  in  women  than  in  men.  A 
large  proportion  of  cases  (from  one-third  to  one-half)  are  met  with  in  association 
with  jaundice,  due  to  organic  disease  of  the  liver.  Mr.  Hutchinson  points  out  that 
many  who  suffer  from  it  are  liable  to  megrim.  Diabetes  has  been  associated  with 
it  in  a  few  cases. 

All  medical  treatment  appears  to  be  useless.  J.  S-  B. 

Order  9. — Macule,  or  Pigaientary  Changes. 

These  changes  are  seated  in  the  deeper  layers  of  the  epidermis,  the  so-called  rete 
mucosum.  They  may  be  classed  under  two  heads — 1,  those  in  which  there  is  excess 
of  pigment ;  2,  those  in  which  there  is  a  deficiency  of  pigment. 

(1)  Excess  of  pigment. — Difierent  races  of  man  exhibit  very  different  amounts  of 
pigment  in  their  skin ;  the  natives  of  hot  climates  have  much,  and  those  of  cold 
climates  little  pigment.  Developmental  changes  in  the  organs  of  reproduction  are 
often  attended  with  an  increased  production  of  pigment ;  and  at  the  age  of  puberty 
there  is  commonly  a  darkening  of  the  skin  of  the  sexual  apparatus.  During  preg- 
nancy the  areola  around  the  nipple  becomes  of  a  darker  colour ;  rare  cases  have  been 
described  in  which  this  discoloration  has  extended  at  this  period  much  further,  even 
over  the  whole  front  of  the  body.  During  menstruation  the  lower  eyelids  are  often 
discoloured,  sometimes  from  a  sort  of  venous  lividity,  in  others  from  real  pigmentary 
deposit.  Heat  and  light  have  the  effect  of  increasing  cutaneous  pigment,  either  uni- 
formly or  in  spots  called  freckles  iephelis).  Yellowish-brown,  round  or  irregular, 
spots  or  patches  are  thus  produced  on  exposed  parts,  especially  in  persons  of  fair  com- 
plexion. When  spots  of  this  kind  are  more  permanent  than  usual,  they  are  called 
lentigo  or  eplielis  lentigo.  The  skin  on  the  front  of  the  legs  of  old  people  often 
becomes  of  a  brown  or  liver  colour ;  this  change  is  said  to  depend  on  exposure  to 
artificial  heat.  Many  skin  diseases  leave  the  skin  with  an  excess  of  pigment,  especially 
psoriasis,  eczema,  and  prurigo. 

Cases  are  on  record  in  which  mental  emotions  have  suddenly  induced  an  excessive 
formation  of  pigment ;  it  is  more  common,  however,  to  see  from  this  cause,  in  the 
hair,  which  is  homologous  with  the  epidermis,  a  loss  of  pigment.  The  whole  hairy 
scalp  has  been  said  to  have  become  grey  in  a  few  hours  from  intense  anxiety  or  grief. 

Dr.  Addison  first  called  attention  to  a  peculiar  discoloration  of  the  skin  (a  bronz- 
ing), which  he  connected  with  disease  of  the  supra-renal  capsules ;  it  is  accompanied 
by  progressive  debility,  angemia,  occasional  giddiness,  and  gastric  disturbance,  and 
terminates  fa  tally  at  the  end  of  a  few  years.  The  colour  of  these  patients  is  brownish 
with  sometimes  an  olive-green  tint,  and  it  very  closely  resembles  that  seen  in  the 
darker  races  of  ma,n.  The  depth  of  tint  varies  in  different  cases,  being  most  marked 
in  the  parts  most  exposed,  and  also  those  in  which  there  is  normally  an  excess  of 
pigment ;  as,  for  instance,  around  the  axillse  and  near  the  umbilicus.  The  patholo- 
gical connection  between  the  cutaneous  change  and  the  supra-renal  disease  is  not  very 
obvious  ;  it  has  been  supposed  by  some  that  they  are  both  dependent  on  irritation  of 
the  solar  plexus  of  nerves.  It  appears,  at  any  rate,  to  be  satisfactorily  proved  that  a 
bronzing  of  the  skin,  accompanied  by  certain  constitutional  symptoms,  not  traceable 
to  any  other  cause,  may  be  safely  assumed  as  pathognomonic  of  a  peculiar  morbid 
change  in  the  supra-renal  capsules.  The  capsule  is  first  changed  into  a  translucent 
softish  homogeneous  substance,  which  after  a  time  is  converted  into  an  opaque  yellowish 
material,  and  at  a  later  period  into  a  putty-like  matter,  or  a  dry  chalky  mass.'  Other 
changes  occur  in  the  supra-renal  capsules,  without  pigmentary  change  of  the  skin,  and 
on  the  other  hand  the  skin  may  undergo  discolorations  very  similar  to,  if  not  identical 
with,  those  accompanying  Addison's  disease,  without  the  peculiar  constitutional 
symptoms  or  disease  of  the  capsules.  A  case  of  this  kind  is  described  by  Dr.  Parkes, 
in  which  the  skin  of  a  man  aged  59  years,  five  months  after  an  attack  of  jaundice, 
became  gradually  dark  on  the  body,  arms,  and  thighs,  until  the  hue  was  that  of 
the  skin  of  a  mulatto  ;  over  the  abdomen,  thighs,  and  scrotum  there  were  white 
^  Dr.  Wilks,  in  Guys^  Hospital  Reports,  vol.  viii. 


922  GENERAL   DISEASES   OF   THE   SKIK 

patches  interspersed  ;  below  the  knees  the  skin  was  of  its  natural  colour.  In  this 
case  the  supra-renal  capsules  were  found  quite  healthy ;  the  liver  was  contracted,  and 
had  given  rise  to  ascites.  Similar  cases  are  also  on  record  in  the  Pathological  Society's 
'Transactions'  (as  e.g.  vol.  xii.  p.  262);  other  instances  have  been  met  with,  in 
which  the  skin  was  mottled  with  dark  and  white  patches  ;  two  such  cases  are  men- 
tioned by  Dr.  Addison,  and  considered  by  him  to  belong  to  the  same  category  of 
supra-renal  disease.  In  one  of  Dr.  Addison's  cases,  the  capsules  were  diseased ;  in 
tlie  other  no  post-mortem  examination  was  made.  Dr.  Wilks  doubts  whether  this 
peculiar  mottling,  a  combination  of  bronzing  with  pallor,  or  leucopatMa,  is  in  any 
way  connected  with  supra-renal  disease. 

Holes  (nsevi  lenticulares,  or  liver  stains)  are  congenital  spots  or  patches  in  which 
there  is  an  excess  of  pigment. 

They  are  sometimes  round,  sometimes  of  irregular  shape  ;  and  they  have  either  a 
brown,  yellowish-brown,  grey,  or  blackish  colour  ;  occasionally  they  ai'e  covered  with 
hairs,  which  are  thicker,  stiffer,  and  darker  than  the  hair  of  the  adjoining  skin. 

In  size  they  vary  from  a  pin's  head  to  a  diameter  of  several  inches.  They  are 
either  quite  flat,  or  raised  above  the  level  of  t^e  surrounding  skin.  There  may  be 
one  or  many  of  them  on  one  person. 

They  are  formed  by  an  excess  of  pigment  in  the  deeper  layers  of  the  cuticle, 
which  is  often  thicker  than  it  is  on  other  parts  of  the  surface ;  and  in  those  moles 
which  project  above  the  level  of  the  skin  there  is  a  thickening  also  of  the  derma. 

They  are  occasionally  the  seat  of  troublesome  ulceration,  from  friction  or  other 
cause.  In  such  cases  it  may  become  advisable  to  excise  them  ;  and  this  is  the  more 
desii-able  since  they  are  believed  to  be  often  the  seat  of  epithelial  cancer  in  after 
life. 

(2)  Want  of  pigment. — This  may  be  congenital  and  universal,  involving  not  only 
the  skin,  but  the  hair,  the  ii'is,  and  the  choroid,  constituting  albinism.  Several 
albinoes  have  been  met  with  in  the  same  family,  or  one  member  only  of  a  family  is 
affected.  Albinism  has  been  observed  to  be  transmitted  by  inheritance  to  one  sex 
more  thao  to  the  other ;  in  one  family  preferring  males,  and  in  another  females. 
This  affection  occurs  occasionally  in  all  races  of  mankind,  but  it  is  more  common  in 
hot  than  in  cold  climates.  There  is  intolerance  of  light,  and  usually  a  want  of  power 
both  in  body  and  in  mind. 

Partial  loss  of  pigment  is  also  more  common  amongst  the  darker  races,  at  any  rate 
it  has  been  more  noticed  amongst  them.  Negroes  congenitally  '  piebald  '  are  by  no 
means  very  uncommon.^ 

Vitiligo  is  a  term  differently  iised  by  different  writers.  It  is  now  commonly  em- 
ployed to  designate  patches  characterised  by  loss  of  pigment.  In  some  cases  there  is 
a  slight  depression  of  surface  in  these  white  patches,  with  branny  desquamation. 

Silver  stain. — The  internal  use  of  the  salts  of  silver  for  a  long  time  produces  a 
peculiar  livid  or  slate-coloured  tint  of  skin.  No  remedy  is  known  for  this  con- 
dition. 

Besides  the  changes  of  colour  above  described,  there  are  some  rare  cases  on  record 
in  which  a  free  excretion  of  pigment  has  taken  place  on  the  eyelids ;  in  some  cases 
black,  in  some  yellow,  and  in  others  blue.  The  fluid  in  which  the  pigment  appears 
is  somewhat  unctuous,  and  the  affection  has  hence  been  called  stearrhoea  nigricans, 
flavescens,  and  cserulea,^  The  secretion  may  be  wiped  off;  but  appears  again  at  the 
end  of  a  few  hours.  The  subjects  of  these  cases  have  generally  been  women  who 
have  suffered  from  uterine  derangement ;  some  of  these  changes  have  no  doubt  been 
simulated  by  hysterical  patients.  Whether  the  secretion  has  come  from  the  seba- 
ceous glands  or  sweat-glands  has  not  been  clearly  demonstrated — probably  from  the 
former.  '  T.  H. 

^  The  pigment  is  sometimes  unevenly  distributed,  so  that  there  is  an  excess  of  it  in  some 
parts  and  a  complete  loss  of  it  in  others. 

^  Dr.  Laycock,  British  and  Foreign  Med.-Chir.  Review,  vol.  xviii. 
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Order  10. — Parasite. 

Tinea  is  the  generic  name  of  all  the  diseases  of  the  skin  characterised  by  the  pre- 
sence of  vegetable  growths  in  the  substance  of  the  hair. 

Tinea  tonsurans  is  a  very  common  disease  of  the  hairy  scalp,  seen  almost  exclu- 
sively in  children,  and  by  far  the  most  frequently  between  the  ages  of  two  and  twelve 
years.  It  is  called  Porrigo  scuHdata  by  Willan,  Herpes  tondens  by  Cazenave  and 
G.  Simon,  and  Trichosis  furftiracea  by  E.  Wilson. 

Tinea  tonsuraiis  occurs  in  more  or  less  circular  patches  vai-ying  in  size  from  a 
sixpence  to  a  crown-piece.  All  the  hairs  on  the  ^^atches  appear  to  have  been  evenly 
cut  off  at  about  an  eighth  of  an  inch  from  the  surface  of  the  scalp.  These  short  hairs 
are  much  thicker  and  more  opaque  than  are  the  hairs  on  the  other  parts  of  the  head, 
and  as  the  diseased  hairs  have  lost  their  elasticity  they  are  here  and  there  twisted  or 
bent  at  an  angle  on  themselves.  The  surface  of  this  patch  is  generally  covered  with 
numerous  loosely  attached  opaque  white  scales,  and  imbedded  in  these  are  many 
opaque,  thick,  twisted  short  hairs.  When  the  scaliness  of  the  patch  is  trifling,  the 
orifice  of  each  hair-follicle  may  be  observed  to  be  surrounded  by  an  opaque  white  fringe, 
formed  of  accumulated  epithelium,  and  the  hair-follicles  themselves  are  too  prominent. 

The  patches  on  Avhich  the  hairs,  &c.,  are  thus  diseased  are  very  slightly  i-aised, 
and  are  a  little  redder  and  hotter  than  the  other  pai'ts  of  the  scalp. 

Microscojnc  examination.- — The  thickness,  opacity,  brittleness,  and  loss  of  elasticity 
of  the  hairs  are  seen  by  the  aid  of  a  magnifying  power  of  two  hundred  diameters  to 
be  due  to  the  presence  in  the  substance  of  the  hair  of  a  vegetable  para,site.  The 
scales  are  formed  of  epithelium,  studded  with  the  sporules  and  mycelium  of  the  same 
parasite.  The  plant  is  the  trichophyton  tonsurans ;  the  sporules  of  the  plant  are 
found  between  the  inner  root-sheath  of  the  hair-follicle  and  the  hair ;  from  this  spot 
the  parasite  enters  the  hair ;  and  the  mycelium,  bearing  innumerable  sporules,  passes 
between  the  anatomical  elements  of  the  hair,  separating  them  from  each  other  in  the 
most  remarkable  manner.  Passing  up  from  the  interior  of  the  hair-follicle  to  its 
orifice,  the  mycelium  and  sporules  spread  in  all  directions  among  the  epithelial  scales. 

Pathology. — Some  writers  maintain  that  tinea  tonsurans  and  herpes  circinatus 
are  the  same  disease.  The  closeness  of  the  relation  between  the  two  is  shown  by  the 
fact  that  a  patch  of  herpes  circinatus  seated  on  the  forehead  or  back  of  the  neck,  as 
not  infrequently  happens,  and  extending  in  size  till  the  upper  part  of  the  ring  involves 
the  hairy  scalp,  may  retain  on  the  hairless  part  the  chai-acters  of  herpes  circinatus, 
while  that  portion  of  the  ring  which  occupies  the  hairy  scalp  has  all  the  characters  of 
tinea  tonsurans ;  and  also  by  the  fact,  that  in  the  scales  which  can  be  scraped  from 
the  surface  of  the  red  ring  of  herpes  circinatus  of  the  trunk  are  occasionally  to  be 
found  some  of  the  mycelium  and  sporules  of  the  little  fungus. 

But,  on  the  one  hand,  a  patch  of  herpes  circinatus  is  often  seen  on  the  trunk,  and 
occasionally  on  the  scalp,  without  a  trace  of  the  trichophyton  to  be  detected  among  the 
debris  of  its  vesicles ;  and,  on  the  other  hand,  a  patch  of  tinea  tonsurans  is  occasion- 
ally seen  on  the  scalp,  on  and  around  which  no  trace  of  herpes  circinatus  can  be  found. 

From  these  facts  it  follows — - 

1st.  That  herpes  circinatus  and  tinea  tonsurans  are  distinct  diseases. 

2nd.  That  tinea  tonsurans  owes  its  peculiar  characters  to  the  presence  of  a  para- 
sitic vegetable  growth. 

3rd.  That  the  secretions  of  the  pai't  of  the  skin  affected  with  hei^pes  circinatus 
form  a  favourable  nidus  for  the  growth  of  the  parasite. 

In  tinea  tonsurans  there  is  first  some  disorder  in  the  secretions  of  the  hair  folli- 
cles— a  disorder,  it  may  be,  attended  with  no  changes  perceptible  to  the  eye.  If 
sporules  of  the  trichophyton  tonsurans  fall  on  the  soil  so  prepared  they  take  root ;  the 
plant  grows  downwards  between  the  hair  and  its  root-sheath — outwards,  upon  and 
among  the  epithelium  of  the  scalp  upwards  into  the  hair,  penetrating  it,  and  passing 
into  its  shaft.  To  the  existence  of  the  parasite  all  the  visible  phenomena  are  due. 
Its  presence  in  the  substance  of  the  hair  causes  its  increased  thickness,  opacity,  loss  of 
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elasticity,  and  brittleness.  Its  presence  in  and  among  the  epithelium  leads  to  the 
desquamation  of  the  latter,  and,  as  a  consequence,  to  the  abundance  of  the  scales  ;  its 
presence  in  the  hair-follicles  to  the  swelling  of  the  follicles  and  to  the  little  fringe  around 
their  orifice,  and  also  to  the  determination  of  blood  to  the  part.  The  elevation  of  the 
part  and  its  increased  temperatiu-e  are  consequent  on  the  flow  of  blood  to  it.  Tinea  ton- 
surans is  undoubtedly  contagious. 

Treatment. — The  great  object  to  be  attained  in  the  treatment  of  tinea  tonsm^ans, 
whether  the  disease  be  primary  or  engrafted  on  herpes  circinatus,  is  the  destruction 
of  the  plant ;  for  so  long  as  the  fungus  is  present,  so  long  will  there  be  increased 
flow  of  blood  to  the  part,  secretion  of  a  substance  favourable  to  the  growth  of  the 
plant,  and,  as  a  necessary  consequence,  persistence  of  the  conditions  of  hair  and  scalp 
resulting  from  the  presence  of  the  plant. 

How  can  we  destroy  or  remove  the  plant  %  We  are  acquainted  with  various 
agents  destructive  to  vegetable  life.  The  aj)plication  of  any  one  of  these  to  the 
diseased  patch  would  no  doubt  quickly  efiect  ovir  object,  were  it  not  for  the  difficulty 
of  making  the  parasiticide  penetrate  into  the  substance  of  the  hair  as  low  as  its  root, 
and  pass  down  to  the  base  of  the  hair-follicle. 

Such  preparations  are  the  following — bichloride  of  mercury  four  grains,  lard  two 
drachms ;  acetate  of  copper  half  a  drachm,  lard  four  drachms ;  ammonio-chloride  of 
mercury  twenty  grains,  sulphur  ointment  four  drachms ;  strong  blistering  fluid ; 
creosote  twenty  drops,  lai^d  two  drachms ;  carbolic  acid  1  part  to  300  ;  strong  sulphuric 
acid,  washing  the  part  directly  after  with  cold  water ;  and  a  saturated  solution  of 
sulphurous  acid.  Although  any  and  all  of  these  means  will  sometimes  efiect  a  cure,  I 
am  disposed  to  prefer  as  most  imiformly  successful  the  sulphur  and  white  precipitate 
ointment.  Dr.  Gull,  I  am  told,  has  found  the  strong  sulphiiric  acid  rapidly  cure  the 
disease.  Dr.  Coster  of  Hanwell  Schools  employs  a  solution  of  two  drachms  of  iodine 
in  one  ounce  of  oil  of  tar ;  this  solution  is  to  be  painted  on  the  part  with  a  firm  brush. 

Whatever  treatment  may  be  adopted,  cleanliness  is  essential.  The  patches  should 
be  well  washed  from  time  to  time,  so  as  to  remove  the  scales,  and  with  them  innu- 
merable sporules  and  much  mycelium.  As  a  detergent  a  solution  of  borax  will  be  found 
useful.  The  parasiticide  ointment  should  be  well  rubbed  into  the  part  at  least  twice  a  day . 

It  has  been  proposed  to  pull  out  the  hairs  from  the  patch  ;  and  no  doubt  the 
success  of  the  epilation  would  be  marked,  if  it  were  possible  to  pei'form  it.  But 
epilation  is  impracticable;  the  hair  breaks  ofi'just  above  the  point  where  it  emerges 
from  its  follicle.  In  rare  instances  only  can  the  root  of  the  hair  be  extracted,  and  in 
rarer  instances  still  can  the  root-sheath  be  got  out  with  the  hair.  Blistering  the 
part  assists  in  the  removal  of  the  hairs.  As  the  secretion  of  the  hair  follicles  in 
strumous  children  seems  particulai-ly  favourable  to  the  growth  of  the  trichophyton 
toiisurans,  cod-liver  oil  is  useful. 

It  is  satisfactory  to  know  that  although  tinea  tonsurans  may  be  very  obstinate,  it 
always  disappears  after  a  time,  and,  further,  that  it  never  causes  even  partial  baldness. 

Tinea  favosa  or  favtis,  though  common  in  Holland  and  some  other  parts  of  the 
Continent,  is  a  rather  rare  disease  in  England.  Its  ordinary  seat  is  the  hairy  scalp. 
Now  and  then,  however,  it  occupies  other  parts. 

Be  it  situated  on  scalp,  trunk,  or  extremities,  the  disease  is  primarily  seated  in 
the  hair  follicles,  and  is  characterised  by  dry  brimstone-yellow  crusts,  each  crust 
being  cup-shaped,  and  having  a  hair  running  through  its  centre.  The  size  of  the 
crust  varies  from  a  mere  point  to  half  an  inch  in  diameter.  The  separate  crusts 
coalesce  as  they  increase  in  size  and  number,  and  thus  a  large,  dry,  irregularly-pitted 
crust  is  formed.  The  crusts  are  buried  to  some  depth  in  the  cutis,  so  that  if  one  be 
raised  from  its  place,  a  depression  of  the  cutis  is  exposed  in  which  it  was  imbedded. 
The  depressed  surface  is  always  redder  than  healthy  skin ;  but  only  here  and  there 
is  the  cutis  denuded  of  its  epithelial  covering.  Among  the  dry  crusts  are  usually  a 
few  pustules.  These  pustules  are  an  accidental  complication  indicating  the  coexis- 
tence of  impetigo. 

The  crusts  of  tinea  favosa  have  a  peculiar  foetid  odour,  and  from  the  impediment 
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they  offer  to  cleansing  the  head  favour  the  occurrence  of  vermin.  The  pediculi  are 
found  chiefly  in  the  fissures  of  the  large  crusts.  Intolerable  itching  is  often  experienced. 
There  is  a  variety  of  tinea  favosa  in  which  the  crusts  are  from  the  first  amorphous, 
wanting  in  the  cup-shaped  character,  and  less  bright  in  colour. 

IlicrosGopic  examination. — The  pus  from  the  pustules  contains  the  corpuscles 
characteristic  of  that  fluid.  The  dry  yellow  crusts  are  composed  of  the  mycelium 
and  sporules  of  the  achorion  Schonleinii.  The  sporules  of  the  achorion  Schonleinii 
are  oval,  and  much  larger  than  those  of  the  trichophyton.  The  mycelium  and  the 
sporules  can  both  be  seen  readily  in  the  hair  which  runs  through  the  centre  of  each 
dry  sulphur-coloured  crust. 

The  steps  of  the  disease  are  these  : — First,  there  is  thickening  of  the  root-sheath  of 
the  hair  follicle,  and  accumulation  of  its  secretion  about  its  orifice.  So  long  as  there 
is  nothing  more  than  this,  we  are  not  able  to  say  that  any  disease  exists ;  but  let 
the  sporules  of  the  achorion  fall  on  the  prepared  soil,  and  the  sulphur-coloured  crusts 
of  tinea  favosa  are  rapidly  formed.  The  plant  grows  outwards  between  the  layers  of 
epithelium,  downwards  into  the  follicle,  and,  entering  the  hair  near  to  its  root,  shoots 
upwards  into  its  substance. 

The  trichophyton  tonsurans,  the  plant  proper  to  tinea  tonsurans,  grows  into  the 
hair-follicle ;  but  its  presence  inflicts  no  permanent  injury  on  the  structures  of  the 
follicle.  The  achorion  Schonleinii,  unless  it  be  soon  eradicated,  destroys  the  follicle, 
and  permanent  baldness  is  the  consequence. 

Herpes  circinatus  bears  the  same  relation  to  tinea  favosa  that  it  does  to  tinea 
tonsurans.  The  secretion  of  herpes  circinatus  is  as  favourable  to  the  growth  of  the 
achorion  as  it  is  to  the  growth  of  the  trichophyton.  Tinea  favosa  is,  like  all  the 
diseases  of  its  class,  contagious ;  but  the  achorion  requires  a  favourable  soil  for  its 
growth.     The  disease  rarely  spreads  in  the  hospital. 

The  wi'iter  bad  a  case  of  tiiiea  favosa  for  some  time  under  his  care  in  the  Hospital  for  Sick 
Children :  not  a  cliUd  caught  it  till  a  case  of  herpes  circinatus  was  admitted  into  the  same 
ward.  On  several  children  rings  of  herpes  circinatus  soon  after  appeared ;  and  two  of  the 
children  thus  affected  now  caught  tinea  favosa,  and  the  crusts  of  the  tinea  favosa  occupied  the 
centre  of  the  patches  of  herpes  circinatus. 

As  these  cases  are  of  interest  from  their  bearing  on  the  pathology  of  the  affection, 
one  may  be  quoted  at  length. 

On  the  outer  aspect  of  the  right  arm,  just  below  the  elbow,  is  a  piuliish-red  patch,  slightly 
elevated,  nearly  circular,  and  five-eighths  of  an  inch  in  diameter.  The  centre  of  this  patch 
is  occupied  by  ten  or  twelve  crusts  of  tinea  favosa,  the  largest  not  more  than  a  line  in  diameter, 
the  smallest  requiring  a  lens  for  its  detection.  The  largest  are  distinctly  depressed  in  the 
centre,  the  smallest  are  merely  yellow  spots.  Through  the  centre  of  each  crust  runs  a  little 
hair.  A  few  white  scalj'-looking  points  are  scattered  around  the  part  occupied  by  the  crusts. 
The  circumference  of  the  patch  is  covered  by  pretty  closely  set,  flattened  vesicles;  the  majority 
so  small  that  they  might  escape  observation,  unless  the  part  were  examined  with  a  lens. 

On  the  right  shoulder,  the  left  upper  arm,  and  the  left  leg,  are  patches  of  similar 
character. 

Passing  from  the  circumference  to  the  centre  of  the  patch  are — 

1st.    A  ring  of  the  vesicle  of  herpes  circinatus. 

2nd.  Scales  formed  by  the  drying  of  the  vesicles. 

3rd.  Crusts  of  tinea  favosa. 

Some  of  the  crusts  are  mere  points,  the  disease  being  limited  to  the  very  orifice  of  the  hair- 
follicles.  There  are  no  pustules  ;  not  a  trace  of  suppuration ;  a  sufficient  proof  that  the 
disease  is  not  pustular  at  its  commencement. 

As  without  the  existence  of  the  plant  trichophyton  there  could  be  no  such  disease 
as  tinea  tonsurans,  so  in  regard  to  tinea  favosa,  were  there  no  such  plant  as  the 
achorion  Schonleuaii,  there  could  be  no  such  disease  as  tinea  favosa.  The  soil  requires 
preparation ;  but  all  the  visible  phenomena  of  the  disease — those  appearances  which 
we  call  tinea  favosa — are  the  direct  consequences  of  the  presence  of  the  plant. 

Treatment. — The  objects  to  be  kept  in  view  in  the  treatment  are  to  remove  or 
destroy  the  plant,  and  to  impi'ove  the  state  of  the  secretions  of  the  part  which  is  its 
seat.  As  the  subjects  of  tinea  favosa  are  often  strumous,  benefit  is  obtained  under 
such  circumstances  from  the  administration  of  cod-liver  oil,  syrup  of  iodide  of  iron, 
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calumba,  rhubarb,  and  soda,  and  other  remedies  of  the  same  class.  But  all  other 
means  will  fail  unless  the  plant  be  destroyed  and  removed.  For  this  purpose, 
parasiticide  substances — that  is  to  say,  substances  destructive  of  vegetable  life — are 
to  be  applied,  and  at  the  same  time  so  much  of  the  plant  as  possible  removed  by 
mechanical  means. 

The  crusts  are  to  be  removed  by  a  bread-and-water  poultice,  or,  better  still,  by 
the  continuous  application  of  lint  dipped  in  a  solution  of  sulphurous  acid.  Bichloride 
of  mercury  dissolved  in  water  or  mixed  with  lard  in  the  proportion  of  eight  grains 
to  the  ounce,  and  acetate  of  copper  mixed  with  lard,  half  a  di-achm  to  the  ounce,  are 
two  of  the  most  powerful  parasiticides.  A  saturated  solution  of  suljAurous  acid 
properly  applied  is  an  excellent  remedy ;  a  piece  of  lint  dipped  in  the  solution  is  to 
be  closely  and  constantly  applied  to  the  affected  part,  and  this  covered  to  prevent 
evaporation  by  oil-silk,  or  by  a  second  piece  of  lint  spread  pretty  thickly  with  lard. 
If  the  disease  be  on  the  trunk  or  extremities,  and  the  general  health  good,  it  may  be 
rapidly  cured  in  this  manner.  The  girl  whose  case  is  above  described  was 
permanently  cured  in  a  few  days.  But  if  the  disease  be  seated  on  the  hairy  scalp, 
and  the  plant  has  entered  the  hair-follicles,  and  shot  up  into  the  hairs  themselves, 
considerable  difficulty  is  experienced  in  bringing  the  parasiticides  in  contact  with  the 
plant,  and,  as  a  consequence,  epilation  is  almost  essential  for  permanent  cure.  If  the 
hairs  be  pulled  out  before  the  hair-follicle  is  destroyed,  no  baldness  follows.  Epila- 
tion may  appear  to  he  a  very  painful  operation,  but  if  well  performed  it  is  not  so. 
Each  hair  should  be  grasped  with  a  pair  of  forceps  adapted  to  the  purpose  just  where 
it  escapes  from  its  follicle,  and  pulled  sharply  in  the  line  of  the  direction  of  its 
insertion  into  the  follicle.  As  the  hairs  are  much  less  firmly  fixed  in  theii'  follicles 
than  in  health,  epilation  is  so  much  the  more  easily  effected.  If  the  disease  be 
limited  in  extent,  no  practical  difficulty  exists  to  its  cure  by  epilation  ;  if  it  occupies 
the  whole  or  a  great  part  of  the  scalp,  the  cure  I'equires  much  time  and  great 
patience.  So  long  as  a  spoi-ule  or  a  branch  of  mycelium  remains  in  a  hak-  un- 
destroyed,  so  long  is  it  certain  that  the  diseaiie  will  return. 

Before  epilation,  I'huile  de  cade  is  by  many  applied  to  the  part  from  which  the 
hairs  are  to  be  removed.  It  is  said  to  diminish  the  sensibility,  and  loosen  the 
attachment  of  the  hair  to  its  follicle.  The  old  pitch-cap  was  merely  a  quick  mode  of 
epilation,  and  not  so  painful  as  might  be  supposed.  If  herpes  circinatus  be  present, 
the  extension  of  the  ring  of  vesicles  should  be  prevented,  and  on  their  first  appear- 
ance the  small  pat.ches  of  herpes  should  be  destroyed  with  nitrate  of  silver. 

Tinea  favosa  is  the  disease  described  by  Bateman  under  the  name  of  porrigo 
lupinosa.  The  porrigo  favosa  of  Willan,  Bateman,  and  Thompson  is  a  species  of 
impetigo.  These  excellent  observers  mistook  the  yellow  crusts  of  tinea  favosa  for 
dried  pustules. 

Tinea  sycosis,  or  mentagra,  as  it  is  often  called,  is  a  disease  of  the  beard, 
moustache,  whisker's,  and  inner  surface  of  the  nares,  in  which  a  little  fungus  finds  a 
nidus  between  the  root  of  the  hair  and  the  wall  of  its  follicle.  The  plant  is  the 
microsporon  mentagrophytes,  and  it  makes  its  presence  known  by  the  inflammation 
it  excites.  The  inflammation  causes  thickening  and  induration  of  the  tissues  around 
the  follicle,  and  suppuration  of  the  follicle  itself.  As  the  disease  originates  in  the 
follicle,  a  hair  may  be  seen  to  traverse  the  centre  of  each  pustule.  The  pus  and  epi- 
thelium about  the  orifice  of  the  follicle  dry  into  a  thick  brownish  scab.  "When  the 
scabs  are  numerous,  and  the  parts  about  tuberculated  from  the  swollen  and  irregular 
induration  around  the  follicles,  the  part  affected  with  pus  being  supposed  to  have 
some  resemblance  to  the  pulp  of  the  fig,  the  name  sycosis  has  been  given  to  it. 
Between  the  scabs  are  often  seen  little  scaly  particles,  formed  of  epithelium.  Sycosis 
may  be  confounded  with  impetigo  ;  but  the  induration  and  swelling  of  the  tissues  is 
trifling  in  impetigo.  Acne  of  these  parts  also  may  be  taken  for  sycosis  ;  but  in  acne  the 
induration  is  greater  than  in  sycosis,  and  the  suppuration  less  rapid.  There  is  no  vege- 
table parasite  in  the  hair-follicles  in  impetigo,  nor  in  the  sebaceous  follicles  in  acne. 

Tinea  sycosis  is  often  a  veiy  obstinate  affection. 
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The  treatment  of  this  disease  is  to  be  conducted  on  the  same  principles  as  those 
of  the  other  affections  of  its  class.  Substances  destructive  to  vegetable  life  are  to  be 
applied  to  the  diseased  skin ;  and  as  the  plant  is  in  the  hair-follicles,  they  must  be 
applied  in  a  form  fitted  to  enter  the  follicles.  An  ointment  of  lard  and  corrosive 
sublimate,  in  the  proportion  of  a  grain  to  the  drachm,  is  sometimes  very  useful. 
The  white  precipitate  ointment  of  the  London  Pharmacopoeia  may  effect  a  cure.  Dr. 
Thompson  recommends  strongly  an  ointment  composed  of  a  scruple  of  iodide  of 
sulphur  and  an  ounce  of  lard.  Warm  fomentations  and  poultices,  by  removing  the 
scabs  and  allaying  the  inflammation,  afford  much  relief  to  the  patient.  The  condition 
of  the  digestive  organs  must  be  attended  to,  and  purgatives,  tonics,  and  antacids 
exhibited  as  required.  A  good  and  generous  diet  is  usually  necessai-y.  Epilation 
is  sometimes  essential  for  effecting  a  cure. 

Tinea  or  pityriasis  versicolor,  or  chloasma,  is  a  very  common  disease.  Its  most 
frequent  seat  is  those  parts  of  the  neck,  upper  arms,  chest,  and  abdomen,  which  are 
covered  by  the  flannel  jacket.  The  axillae,  however,  usually  escape.  It  is  curious 
to  note  how  often  the  disease  is  limited  exactly  to  the  parts  in  contact  with  the 
flannel.     In  such  cases  its  occurrence  is  favoured  by  want  of  cleanliness. 

Many  people  are  so  dirty  in  habit  as  to  wear  the  same  flannel  next  their  skin 
for  a  week,  a  fortnight,  three  weeks,  and,  among  the  poor,  even  a  month.  And  it 
is  by  no  means  an  uncommon  thing  for  them  to  wear  the  same  flannel  night  and 
day,  not  once  removing  it  from  the  moment  it  is  put  on  till  the  time  it  is  considered 
to  be  desirable  to  have  it  washed.  The  consequence  of  such  habit  is  an  accumulation 
on  the  surface  of  the  skin  of  its  secretion  and  of  undetached  epithelium,  and  the 
consequent  formation  of  a  nidus  favourable  to  the  growth  of  the  microsporon  furfurans. 
This  plant  finding,  then,  in  the  epithelial  accumulation  saturated  with  the  secretions 
a  fitting  soil,  spreads  under  its  outer  layer  in  all  directions,  and  by  its  presence 
produces  the  pale  yellowish-brown  patches  characteristic  of  chloasma.  At  the 
mai'gin  of  the  larger  patches  are  numerous  detached  brownish-coloured  circular  spots. 
The  spots  are  scarcely  raised  above  the  surface  of  the  skin.  Like  all  the  other 
vegetable  parasites,  the  microsporon  furfurans  exhibits  a  disposition  to  sjDread  fi'om 
the  point  on  which  it  alights  uniformly  in  all  directions.  Hence  the  circular  form 
of  the  patches.  The  large  irregularly-shaped  patches  are  formed  primarily  by  the 
coalescence  of  the  smaller.  If  one  of  the  brownish  patches  be  rubbed,  a  number  of 
minute  scales  will  be  detached,  and  the  cutis  underneath  will  be  seen  to  be  some- 
what redder  than  the  adjacent  skin.  The  only  annoyance  the  patient  experiences  is 
itching  gf  the  part  on  exercise  or  when  heated,  and  the  consciousness  of  having  veiy 
unpleasant-looking  skin  beneath  his  jacket. 

No  doubt  some  persons  who  are  very  cleanly  in  their  habits,  and  some  who  are 
as  cleanly  as  their  clear-skinned  neighbours,  suffer  from  chloasma.  One  concludes, 
therefore,  that  in  some  instances  the  secietions  of  the  skin  are  abnormally  favourable 
to  the  growth  of  the  fungus. 

Phthisical  people  often  have  patches  of  chloasma  on  their  chest  or  elsewhere. 
This  is  the  result,  partly  at  least,  of  want  of  cleanliness.  Persons  delicate  in  the 
chest,  as  they  call  it,  are  frequently  afraid  of  washing  more  than  face  and  hands. 
Again,  they  usually  keep  themselves  closely  wrapped  in  flannel,  and  are  somewhat 
too  fearful  of  changing  it ;  and,  yet  further,  sweating,  alternating  with  heat  of  skin, 
is  common  in  such  cases — conditions  favourable  to  the  formation  of  a  good  nidus  for 
the  microsporon  furfurans. 

Like  all  the  parasitic  diseases,  chloasma  is  contagious. 
-  Microscopic  examination. — If  one  of  the  delicate  scales  from  a  patch  of  chloasma 
be  placed  in  a  little  alkaline  fluid,  and  examined  with  a  magnifying  poAver  of  250 
diametei's,  it  is  seen  to  be  formed  of  epithelial  scales  studded  with  the  mycelium  and 
sporules  of  the  microsporon  furfurans.  If  to  the  scale  water  only  be  added,  the 
plant  will  not  be  visible.  The  alkali  renders  the  animal  matters  transparent,  and 
leaves  the  plant  unchanged.     The  microsporon  is  seated  on  the  under- surface  of  the 
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epithelial  scales,  no  part  of  the  plant  jjrojecting  beyond  the  margin  of  the  scale  on 
which  it  grows. 

Treatment. — To  cure  the  patient,  his  dirty  habits  must  be  reformed,  supposing 
him  to  be  of  such.  He  must  change  his  flannel  frequently,  and  never  sleep  in  that 
which  he  wears  during  the  day.  He  must  wash  daily,  not  merely  his  hands,  but 
his  whole  trunk  and  extremities,  using  hot  water  and  strong  soap.  After  washing 
he  must  rub  the  surface  well  with  a  flesh-brush,  taking  care  that  the  latter  is  itself 
often  cleansed.  In  addition  to  these  frequent  and  careful  ablutions  and  frictions, 
by  which  a  large  quantity  of  the  fungus  is  removed,  the  patient  should  bathe  the 
part  affected  with  a  parasiticide  lotion,  composed  of  twelve  grains  of  bichloride  of 
mercury  to  four  ounces  of  water.  The  lotion  should  be  allowed  to  dry  on  the  part. 
A  saturated  solution  of  sulphurous  acid  may  be  applied  fi-eely  with  the  same  object, 
viz.  to  kill  the  fungus.  A  lotion  of  sulphuret  of  potassium,  one  drachm  to  the  pint 
of  water,  will  cure ;  but  then  it  is  offensive.  Some  consider  a  course  of  arsenic 
essential  to  the  permanent  cure ;  but  it  is  not  so.  Cod-liver  oil  may  be  of  service 
in  some  cases. 

The  following  appears  to  me  to  be  the  present  state  of  knowledge  on  the  subject, 
and  on  the  relation  between  the  parasites  of  the  parasitic  skin  diseases  and  between 
herpes  circinatus  and  parasitic  diseases. 

1.  That  herpes  circinatus  may  occur  without  any  vegetable  parasite  being  able 
to  be  detected  on  the  part. 

2.  That  trichophyton  tonsiu^ans  is  frequently  present  in  the  scales  of  h.  cir- 
cinatus and  in  the  hairs  of  the  part. 

3.  That  if  a  wet  bandage  be  applied  over  the  skin  of  a  part  on  which  tricho- 
phyton tonsurans  has  been  scattered,  patches  identical  with  those  of  herpes  circinatus 
containing  the  parasite  are  produced. 

4.  That  microsporon  furfurans  can  be  inoculated  in  the  same  manner,  but  then 
no  other  disease  than  chloasma  follows. 

5.  That  if  achorion  Schonleinii  be  inoculated,  tinea  favosa  is  produced,  but  that 
an  her]3etic  stage  resembling  h.  circinatus  precedes  the  favus  stage,  and  that  in 
some  cases  the  disease  aborts  at  the  herpetic  stage,  no  favus  crusts  being  formed. 

6.  That  patches  of  true  herpes  circinatus  are  more  liable  than  other  parts  of 
the  same  person  to  be  inoculated  with  achorion  Schonleinii  and  so  to  have  favus 
crusts  form  in  their  centre. 

7.  That  the  lower  animals,  the  cat  especially,  suffer  fi'om  tinea  tonsurans  and 
tinea  favosa,  and  that  man  may  be  inoculated  from  the  lower  animals. 

8.  That  the  microscopic  characters  hitherto  noted  of  the  various  parasitic  fungi, 
while  amply  sufiicient  to  enable  the  one  plant  to  be  distinguished  from  the  other, 
are  not  sufiicient  to  prove  their  essential  non-identity— i.e.  to  prove  that  they  are 
not  different  stages  of  development  of  the  same  fungus.^ 

AVitli  reference  to  the  nomenclature  of  these  diseases,  characterised  by  the 
presence  of  vegetable  parasites,  it  should  be  remembered  that — 

Tinea  tonsurans  was  called  by  Willan  and  Bateman  porrigo  scutulata; 
Tinea  favosa  was  called  porrigo  lupinosa ; 
Chloasma  was  called  pityriasis  versicolor;  while  the 
Porrigo  favosa  of  the  same  authors  was  a  vaiiety  of  impetigo. 

^  Hobner  u.  Stralse,  Klin.  u.  exp.  Mittheilung,  Oanstatt,  J.  B.,  1864.  Starck  u.  Hallirij 
Jena  Zeitschrift,  Oanstatt,  J.  B.,  1865.  Pick,  Uivtersuchung  in  der  Pfl.  Hautkrankheiten. 
McCall  Anderson,  'On  the  Identity  of  the  Parasites  met  with  in  Favus,  Tinea  Tonsurans,  and 
Pityriasis  Versicolor.'  [I  should  like  to  express  my  own  opinion  that  the  parasites  of  the  three 
parasitic  diseases,  rinofworm,  favus,  and  chloasma,  are  absolutely  distinct  from  one  another, 
and  that,  allowing  the  existence  of  circinate  forms  of  erythema,  lichen,  and  herpes  inde- 
pendent of  parasitic  influence,  still  in  the  great  majority  of  these  affections  a  parasite  will 
he  found,  and  that  in  the  great  majority  of  cases  therefore  they  are  simply  varieties  or  stages 
of  ringworm  or  favus. — J.  S.  B.] 
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Scabies. — The  eruption  of  scabies  is  caused  by  the  presence  of  a  minute  animal 
parasite,  the  sarcoj)tes  hoininis,  iu  the  under  layer  of  the  epithelium.  The  sarcoptes 
hominis  has  been  taken  from  its  burrow,  placed  on  a  healthy  person,  and  the  disease 
in  that  way  communicated.  It  is  by  the  passage  of  the  parasite  from  one  person  to 
another  that  the  disease  spreads ;  hence  the  hands  in  the  adult,  and  the  buttocks 
and  loins  in  children  too  young  to  walk,  are  the  especial  seats  of  the  disease.  In 
children  the  hands  often  escape ;  in  adults  the  parts  of  the  hands  where  the  skin  is 
most  delicate  are  the  parts  first  to  suffer,  i.e.  between  the  fingers,  the  bend  of  the 
wrist,  the  root  of  the  thumb,  and  the  inner  margin  of  the  hand.  Scabies  never 
affects  the  hairy  scalp  or  the  face  of  the  adult,  and  only  rarely  the  face  of  the  child. 

The  eruption  appears  to  be  produced  thus  :  The  animal  bores  a  way  through  the 
outer  layer  of  the  epidermis,  and  then  for  some  distance  onward,  in  the  softer  layer  of 
the  epidermis.  Immediately  adjacent  to  the  point  at  which  the  animal  passes  into 
the  epidermis,  a  vesicle,  papule,  or  pustule  is  formed.  The  sarcoptes  itself  is  found 
at  the  end  of  the  faint  whitish  line  or  burrow  leading  from  the  vesicle  or  papule.  The 
burrow  varies  from  a  line  to  an  inch  in  length.  When  the  disease  affects  the  delicate 
skin  between  the  fingers  or  toes,  and  continues  for  some  time,  the  cuticle  thickens 
and  cracks.  These  cracks  are  very  characteristic  of  the  disease  ;  the  vesicles,  papules, 
and  pustules,  and  the  delicate  line  leading  from  a  few  of  these,  are  the  only  disease  of 
the  skin  directly  resulting  from  the  animal's  presence.  The  blackish  points,  the 
linear  abrasions,  the  broader  inflamed  patches,  and  the  ulcers  so  common  in  the  young 
child,  are  the  consequences  of  injury  inflicted  on  themselves  by  the  patients,  in  their 
endeavour  to  allay  the  intolerable  itching.  Hebra  has  pointed  out  that  when  the 
paralytic  are  the  subjects  of  itch,  none  of  these  severer  effects  of  scabies  are  observed. 
The  vesicles  of  scabies  are  scattered  irregularly  over  the  part  affected ;  many  of  them 
seem  buried  somewhat  in  the  skin,  so  that  they  may  be  mistaken  for  papules.  These 
deep-seated  vesicles  are  never  acuminated,  and  there  is  little  or  no  redness  around 
them  ;  on  the  apices  of  some  of  the  papules  a  minute  vesicle  may  be  detected  by  the 
lens ;  those  vesicles,  the  vascular  character  of  which  is  more  evident,  are  acuminated, 
and  may  or  may  not  have  some  redness  around.  The  phlyzacious  pustules  often 
attain  a  considerable  size. 

The  superficial  acuminated  vesicles  are  best  seen  between  the  fingers  and  toes 
and  at  the  bend  of  the  wrist,  the  disease  being  recent ;  the  cracks  in  the  same 
situations  when  the  disease  has  lasted  some  time  ;  the  buried  vesicles  on  the  upper 
extremities,  and  where  the  epidermis  is  naturally  rather  thick  ;  the  burrows  of  the 
sarcoptes  on  the  sides  and  anterior  aspect  of  the  fingers.  It  is  a  matter  of  some 
interest,  as  showing  the  accidental  natui-e,  so  to  say,  of  the  eruption,  to  know  that 
some  good  observers  have  recorded  cases  in  which  there  were  no  vesicles,  pustules,  or 
papules,  only  the  burrows,  at  the  extremities  of  which  were  found  the  sarcoptes ; 
the  itching  in  these  cases  was  as  severe  as  in  those  attended  with  an  eruption.  In 
old  persons,  whose  skins  are  thick  and  not  very  sensitive  to  irritants,  the  eruption 
is  often  trivial  and  papular  in  character.  The  disease  is  then  not  infrequently  con- 
founded with  prurigo.  The  itching  in  scabies  is  very  decided  and  severe,  and  greatly 
increased  by  warmth.  The  amount  of  inflammation  and  ulceration  that  may 
accompany  the  disease  when  it  affects  the  delicate  skin  of  young  infants  is  likely  to 
lead  to  a  mistake  as  to  its  nature.  Vesicles  and  pustules  sometimes  form  under  the 
thick  cuticle  of  the  sole  of  the  feet,  and  are  very  characteristic  of  the  disease. 

Scabies  never  disappears  spontaneously.  I  have  seen  cases  where  the  disease  has 
lasted  for  years,  its  nature  having  been  misunderstood. 

Prurigo  and  eczema  often  complicate  scabies ;    urticaria  less  commonly ;    and  in 
rare  cases  blebs  form  on  the  ii-ritated  parts. 

Treatment. — Sulphur  is  the  best  remedy  for  scabies.  It  cures  the  disease  by 
killing  the  sarcoptes.  In  the  St.  Louis  Hospital  at  Paris,  two  hours'  treatment  is 
considered  suflScient  for  the  cure  of  the  disease.  The  patient,  after  being  well  washed 
with  soft  soap  for  half  an  hour,  is  strongly  rubbed  for  the  same  space  of  time  over 
the  whole  surface  with  the  sulpho-alkaline  ointment  of  Helmerich,  composed  of  eight 
parts  of  lard,  two  parts  of  sulphur,  and  one  part  of  carbonate  of  potash,  and 
Vol.  II.  3  0 


930  GENERAL  DISEASES   OF   THE   SKIN. 

directly  afterwards  placed  in  an  alkaline  bath.  The  patient's  clothes  are  fumigated 
with  sulphur. 

The  objections  to  this  method  of  treatment  are,  that  eczematous  eruptions  often 
follow  its  employment  in  persons  with  a  delicate  skin,  and  that  the  ointment  stains 
the  linen.  The  sulphur  ointment  of  the  Pharmacopoeia  does  not  cure  so  rapidly, 
although  it  does  so  quite  as  certainly  as  the  sulpho-alkaline  ointment.  The  great  use 
of  the  alkali  is  to  remove  the  superficial  layer  of  epithelium,  and  so  expose  the 
sareoptes  more  completely  to  the  action  of  the  sulphur. 

Supposing  that,  from  the  position  in  life  of  the  patient,  it  is  desirable  to  hide  the 
odour  of  the  sulphur,  the  best  scents  for  the  purpose  are  the  essences  of  bergamot  and 
of  lemons  ;  a  little  bisulphuret  of  mercury  will  conceal  the  colour  of  the  sulphur. 

Devergie  recommends,  if  the  odour  of  the  sulphur  be  highly  objectionable,  that 
the  patient  be  placed  for  an  hour,  or  an  hour  and  a  half,  daily  in  a  bath  containing 
from  two  to  three  drachms  of  bichloride  of  mercury.  Five  or  six  baths,  he  says, 
suffice  for  the  cure.  Iodide  of  potassium  may  be  substituted  for  the  bichloride  of 
mercury,  but  then  more  baths  are  required.  Bazin  advises,  under  like  circumstances, 
that  the  surface  be  rubbed  daily  with  an  ointment  composed  of  powdered  chamomile- 
flowers,  lard,  and  olive  oil,  in  equal  parts. 

When  scabies  is  present,  no  matter  with  what  other  eruption  it  is  complicated, 
the  scabies  is  to  be  first  cured,  and  this  although  the  sulphur  cause  considerable 
increase  of  the  complicating  afiection,  e.g.  eczema. 

Diseases  op  the  Hairs. 

Porrigo  deccdvans  is  very  readily  recognised.  The  roots  of  the  hairs  atrophy, 
till  at  length,  being  smaller  than  their  follicles,  they  fall  out.  Commencing  at  a 
point  on  the  hairy  scalp,  the  disease  spreads  circularly  till  a  bald  patch  of  some  size 
is  formed.  Now  and  then  the  bald  patches  are  irregular  in  form ;  still  even  then 
the  margin  of  the  patch  is  usually  scalloped,  as  though  the  large  patch  had  been 
formed  by  the  coalescence  of  several  smaller  patches.  The  disease  may  ultimately 
involve  the  whole  scalp  ;  nay,  occasionally  the  hairs  of  the  eyebrows  and  the  eyelashes 
are  similarly  affected,  and  fall  in  like  manner  from  their  follicles.  There  is  neither 
redness,  heat,  tenderness,  nor  any  eruption  on  the  bald  patches ;  usually,  indeed,  the 
bald  scalp  is  something  paler  than  natural. 

P.  decalvans  is  common  enough  in  children  and  young  persons.  It  more  rarely 
affects  those  of  more  advanced  age.  The  patches  from  which  the  hair  has  fallen  are 
quite  smooth.  The  patches  of  tinea  tonsurans  must  not  be  confounded  with  those  of 
p.  decalvans.  In  the  latter  the  surface  of  the  patch  is  quite  smooth — there  is  local 
baldness,  and  that  is  all ;  in  the  former  the  hairs  look  as  if  they  had  been  cut  off  just 
above  the  point  at  which  they  emerge  from  their  follicles. 

This  disease  has  been  called  tinea  in  deference  to  the  statements  of  Bazin  and 
others ;  the  writer  has  never  detected  any  vegetable  growth  on  or  in  the  hairs  about 
to  fall  from  their  follicles.  The  plant,  the  microsporon  Audoiiini,  is  said  to  be  found 
attached  to  the  hairs  just  above  the  surface  of  the  scalp.  The  atrophy  of  the  bulb  of 
the  hair  is  considered  to  be  secondaiy  to  the  action  of  the  plant.*  Willan  called 
this  disease  porrigo  decalvans.     It  is  called  by  some  alopecia  circumscripta. 

Treatment. — If  the  patient  be  pale  or  weakly,  iron  and  cod-liver  oil  may  be  given. 
Jjocal  stimulation  is,  how^ever,  far  more  important.  Tincture  of  iodine  is  a  convenient 
stimulant ;  it  may  be  applied  night  and  morning.  A  saturated  solution  of  sulphurous 
acid  is  very  efficacious.  It  should  be  applied  constantly  by  means  of  a  piece  of  linen 
soaked  in  the  solution,  and  covered  with  an  oil-skin  cap.  The  linen  requires  to  be 
wetted  many  times  a  day.  Sometimes  the  satui^ated  solution  of  the  acid  is  too 
stimulating  ;  and  if  so,  it  may  be  diluted  with  as  much  or  more  water — just  so  much 
diluted  as  that  it  may  produce  a  little  redness  of  the  scalp,  but  no  eruption.     If  the 

,  ^  There  is  no  sufficient  evidence  that  this  disease  is  paiasitic  ;  I  have  never  detected  any 
trace  of  a  parasite.  It  is  not  contas,ioas,  and,  moreover,  it  raus  in  famifies  like  psoriasis. — 
J.  S.  B. 
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patches  be  small,  tincture  of  iodine  is  the  best  application ;  when  the  disease  is 
extensive  and  spreading  rapidly,  the  head  should  be  shaved,  and  the  sulphurous-acid 
lotion  applied.  If  less  powerful  stimulants  fail,  blisters  may  be  applied.  As  the 
hair- follicles  are  seriously  at  fault,  and  new  hair  has  to  be  formed,  a  cure  cannot  be 
quickly  eftected.  The  first  sign  of  improvement  is  the  presence  of  a  little  downy  hair 
on  the  patch.  This  down  is,  after  a  time,  replaced  by  better-formed  hair,  and  this 
again  by  still  more  perfect  hair.     The  baldness  is  rarely  permanent. 

Plica  polonica  {der  Weichselzopf,  G-erm.) — This  is  a  disease  of  the  scalp  which  is 
endemic  in  Poland,  Livonia,  some  parts  of  Russia  and  Tartary,  beyond  which 
countries  it  is  scarcely  known. 

The  real  nature  of  this  disease  is  not  yet  clearly  proved.  What  is  visible  to  the 
naked  eye  is  a  firm  matting  together  of  the  hairs,  and  the  presence  of  a  sticky 
material  between  them.  The  matted  hair  sometimes  takes  the  form  of  a  single  long 
tuft,  sometimes  of  several  smaller  tufts,  and  sometimes  of  an  irregular  mass,  forming 
a  kind  of  cap.  The  disease  is  usually  confined  to  the  head ;  but  is  sometimes  met 
with  on  the  chin,  in  the  axillae,  and  on  the  pubes.  There  is  pain  and  great  tender- 
ness of  the  scalp,  which  bleeds  on  tiie  slightest  touch. 

It  is  doubtful  what  is  the  source  from  which  the  sticky  material  between  the 
hairs  proceeds.  Puchs  believed  that  it  came  from  the  hair- follicles ;  G.  Simon 
regards  it  as  an  abnormal  secretion  from  the  surface  of  the  skin,  not  especially  im- 
plicating the  follicles.  When  it  is  examined  microscopically,  it  is  found  to  be  made 
up  of  epidermis,  threads  of  cotton,  silk,  and  wool,  with  particles  of  sand,  insects,  &c. 
Sometimes,  especially  in  cases  of  long  standing,  cryptogamic  vegetation  is  found 
amongst  it.  The  older  writers  described  the  hairs  as  thickened,  swollen  at  the  roots, 
and  infiltrated  with  sticky  reddish  or  reddish- white  fluid.  Later  writers  have  not 
confirmed  these  observations.  G-.  Simon  ^  found  no  change  in  the  hair,  either  at 
the  root  or  in  the  shaft ;  it  was  not  brittle  or  infiltrated  with  any  abnormal  material. 
He  could  not  find,  as  stated  by  Glinsburg,  any  vegetation  in  the  hairs  themselves. 

On  chemical  examination,  the  peculiar  matter  has  been  found  to  consist  of  ex- 
tractive matters,  with  ammoniacal  compounds,  fats,  and  fatty  acids  ;  with  some 
salts,  especially  chloride  of  sodium,  sulphate,  phosphate,  lactate,  and  acetate  of  soda ; 
with  but  little  potash,  magnesia,  iron,  and  siKca.  These  analyses  throw  no  light  on 
the  nature  of  the  disease. 

It  has  been  suggested  by  Hebra  that  plica  polonica  is  not  a  distinct  disease,  but 
eczema,  or  other  skin  afiection,  much  neglected.  This  theory  obtains  some  plausibility 
from  the  circumstance  that  in  Poland  there  is  a  popular  prejudice  that  this  condition 
of  the  scalp  is  a  cure  for  other  maladies.  On  the  other  hand,  it  is  not  confined 
to  the  poor  and  ignorant,  and  is  met  with  beyond  the  limits  of  Poland.  T.  H. 

William  Jennek") 
Thomas  Hillier  [1876.^ 
George  Nayler  ) 
J.  S.  Bristowe,  1882. 

^  Die  Hautkranhheiten,  p.  388. 

^  The  sections  of  this  essay  sis-ned  G.  N.  are  by  Mr.  In  ayler  ;  those  signed  T.  H.  by  the 
late  Dr.  Hillier ;  the  rest  by  Sir  W.  Jeuuer,  except  those  which  are  sufficiently  distinguished 
as  additions  by  the  present  reviser. 
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Corns. 

CORNS  in  their  origin  are  merely  local  hypertrophies  of  the  epidermis,  situated  for 
the  most  part  on  the  feet,  occasionally  upon  the  hands,  and  more  rarely  over 
the  prominences  of  the  elbows  or  knees. ^  They  are  produced  by  intermittent  pres- 
sure or  friction,  localised  either  by  the  natural  prominence  of  the  part  affected,  or  by 
the  peculiarities  of  the  exciting  cause. 

Thus,  on  the  feet  they  are  produced  by  the  irritation  of  ill-fitting  boots.  These, 
either  from  being  too  small,  subject  the  most  prominent  points  on  the  foot  to  undue 
pressure,  or  more  generally,  from  being  misshapen  or  too  large,  chafe  and  irritate  the 
feet  in  walking.  The  peculiar  distortion  of  the  toes  occasioned  by  short  shoes — 
namely,  the  extreme  contraction  of  the  flexor  tendons,  the  doubling-ninder  of  the 
extremities  of  the  toes,  and  the  dislocation  of  their  phalanges  on  the  dorsal  aspect- 
predisposes  to  the  formation  of  corns.  Arising  from  this  cause,  they  usually 
occur  on  the  flat  ends  of  the  toes  which  press  downwards  against  the  sole  of  the  boot; 
or  on  the  dorsal  sui-face  of  one  of  the  phalangeal  joints,  which,  being  unnaturally 
prominent,  are  thereby  exposed  to  friction  against  the  upper-leather.  In  a  less 
degree,  tight  stockings  are  a  cause  of  corns  by  crowding  the  toes  and  hindering  the 
even  spread  of  the  foot  in  walking.  On  the  hands  these  growths  may  occur  upon 
the  palms  or  upon  the  knuckles  ;  they  may  be  jDroduced  by  the  friction  of  the  thimble 
in  tailors  and  sempstresses.  In  such  as  play  upon  the  harp  and  violoncello  they  are 
often  found  on  the  palmar  surface  of  the  finger-ends  and  thumb;  and  more  rarely 
the  friction  of  the  pen  in  writing  will  be  sufficient  to  produce  them  on  the  second 
finger  or  thumb.  Again,  the  peculiarities  of  certain  manual  occupations  may  excite 
their  growth  upon  the  prominences  of  the  knees  or  elbows. 

From  the  occurrence  of  corns  in  very  young  children  as  soon  as  they  begin  to 
walk,  and  from  their  prevalence  in  certain  families  where  both  parents  are  sufferers, 
it  cannot  be  doubted  that  a  predisposition  to  their  growth  may  be  communicated  by 
hereditary  transmission.  As  has  been  mentioned  above,  intermittent  and  frequently 
repeated  irritation,  by  friction  or  pressure  of  a  certain  degree,  is  required  for  the  pro- 
duction of  a  corn.  This  acts  by  stimulating  the  cutis  to  the  formation  of  an  undue 
amount  of  epithelium,  forming  the  characteristic  thickening  of  the  cuticle.  Should  the 
irritation,  however,  be  excessive,  either  in  its  degree  or  its  duration,  effusion  of  serum 
between  the  cutis  and  cuticle  takes  place,  and  a  blister  instead  of  a  corn  results. 

Corns  may  be  broadly  classed  under  the  terms  hard  and  soft.  The  hard  may  be 
either  flat  and  horizontally  laminated  in  their  stru3ture,  or  fibrous  and  vertical  in  the 
arrangement  of  their  parts.  Again,  in  various  stages  of  their  development  corns 
differ  in  their  connections  with  surrounding  tissues. 

If  a  hard  flat  corn  be  examined  in  its  earliest  condition,  it  will  be  found  to  con- 
sist of  a  simple  thickening  of  the  cuticle,  not  well  defined  in  extent,  in  shape  some- 
what like  the  flat  head  of  a  nail,  and  composed  of  epithelial  scales,  condensed,  and 
having  a  regular  horizontal  lamination  in  their  arrangement.  By  maceration  such  a 
corn  may  be  completely  separated  from  the  cutis,  leaving  tlie  subjacent  papillfe 
distinct  and  well  defined,  and  in  no  way  altered  from  their  normal  condition.  In  its 
further  progress  the  growth  becomes  more  clearly  circumscribed,  and,  increasing  in 
thickness,  produces  greater  pressure  on  tlie  parts  beneath.     In  old-established  corns, 

1  A  case  is  related  of  a  corn  occurring-  on  the  tongue  at  King's  Cullege  Hospital,  uuder 
Mr.  Hulke's  care.     Med.  Times  and  Gazette,  1801,  p.  556. 
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situated  over  the  phalangeal  joints  of  the  toes  or  some  other  prominent  point  of  bone, 
this  pressure  and  continued  irritation  generally  gives  rise  to  the  formation  of  a  bursa 
beneath,  though  the  occurrence  of  a  subjacent  bursa  is  by  no  means  an  invariable 
consequence. 

From  the  examination  of  corns  that  have  evidently  existed  many  years,  and  have 
from  time  to  time  been  subjected  to  treatment,  it  appears  that  the  long-continued 
pressiire  and  frequent  removal  of  the  upper  layers  of  the  cuticle  may  at  length  lead 
to  complete  absorption  of  the  papillary  structure  of  the  skin.  Such  corns  may  be 
found  based  upon  the  fibrous  tissue  of  the  sheaths  of  the  extensor  tendons  of  the  toes, 
all  intermediate  structures  having  been  absorbed.^ 

The  progress  of  corns,  the  pain  they  occasion,  and  their  ultimate  result,  differ 
"with  the  varying  intensity  of  their  exciting  cause,  and  with  the  different  plans  of 
treatment  adopted  for  their  cure.  Thus,  excessive  irritation  from  pressure  or  other 
causes  may  excite  inflammation  and  suppuration  in  the  cellular  tissue  or  bursa  which 
often  lies  beneath.  The  matter  in  these  cases  generally  finds  exit  by  bursting,  the 
thickened  epithelium  may  scale  off,  and  a  cure  result;  or  the  matter,  before  bursting 
externally,  may  find  its  way  into  one  of  the  phalangeal  joints,  giving  rise  to  a  small 
but  ti'oublesome  perforation  of  the  articulation.  Occasionally  the  suppuration  of  a 
corn,  its  bursting,  and  the  consequent  exposure  of  the  deeper  parts,  will  lead  to  loss 
of  one  of  the  phalanges  by  necrosis.  Some  time  since  there  was  in  the  wards  of  St. 
Bartholomew's  Hospital  a  patient  who,  from  a  perforating  ulcer  originating  in  a  corn, 
had  lost  by  necrosis  the  first  phalanx  of  the  little  toe,  together  with  the  distal  end  of 
the  corresponding  metatarsal  bone. 

Treatment,  when  not  followed  by  cure,  may  modify  the  progress  of  the  disease,  by 
exciting  in  some  cases  inflammation,  ulceration,  or  sloughing  of  the  part ;  such  effects 
being  for  the  most  part  caused  by  the  application  of  various  escharotics.  The  ordinary 
practice  of  chiropodists — namely,  that  of  cutting  out  the  centre  of  the  corn  deeply, 
leaving  the  circumferential  part,  and  protecting  the  centre  from  pressure  by  properly 
adapted  plasters — often  produces  a  change  in  the  structural  arrangement  of  the 
growth.  Thus,  the  central  hole  may  become  filled  up  by  what  is  termed  a  fibrous 
corn — i.e.  a  corn  with  a  vertical  arrangement  of  its  epithelium,  which  ensheaths  a 
few  elongated  and  sensitive  papillse.  By  maceration  the  two  parts  of  the  corn  may 
easily  be  separated ;  the  vertical  or  fibrous  portion  comiug  out  like  a  pluw,  and 
leaving  a  clean  hole  in  the  surrounding  laminated  and  thickened  ef)ithelium.  An- 
other effect  of  frequent  cutting  is  the  permanent  depression  of  the  centre  of  the  corn 
considerably  below  the  level  of  the  surrounding  skin,  and  coincidently  with  this 
change  there  is  absorption  of  the  ciitaneous  papillse. 

The  common  pearly  yellow  hue  of  corns  is  due  to  simple  condensation  of  the 
epithelium.  Occasionally  minute  haemorrhages  take  j^lace  into  their  substance 
either  from  some  unusual  irritation  of  the  cutaneous  papillfe,  or  by  injury  to  their 
extremities  by  cutting,  or  in  attempts  to  extract  the  corn.  The  centre  of  the  o-rowth 
may  thus  acquire  a  bluish-black  tint,  popularly  supposed  to  be  the  root  of  the  corn 
and  upon  the  extraction  of  which  the  professed  corn-cutter  specially  prides  himself. 

Fibrous  corns. — -These  might  more  properly  be  called  warts,  since  in  them  the 
papillary  structure  of  the  skin  pi-edominates.  They  consist  generally  of  a  few 
elongated  papillse  ensheathed  by  epithelium,  rough  on  the  suiface,  and  more  sensitive 
to  pressure  than  the  ordinary  corn.  They  are  situated  for  the  most  part  on  the  balls 
of  the  toes  or  soles  of  the  foot,  rather  than  on  the  dorsal  aspects  of  the  phalano-es  • 
nor  have  they,  in  such  specimens  as  the  writer  has  examined,  any  underlyincr  bursa. 

Soft  corns  are  found  generally  between  the  toes,  and  most  frequently  upon  the 
fourth  toe,  on  one  or  other  of  its  lateral  aspects.  They  differ  from  hard  corns  in  beino' 
more  sensitive  and  vascular,  in  the  greater  rapidity  of  their  growth,  and  in  many  of 
them  possessing  a  pretty  distinctly  papillary  structure.  The  constant  moisture  to 
which  they  are  exposed  from  their  position  causes  them  to  be  .^ipongy  and  condylo 
matous  in  their  appearance.     Indeed,  many  that,  pass  under  the  name  of  soft  corns 

^  Cruveilhier,  in  torn.  iii.  p.  927  of  his  Pathological  Anatomy,  says  he  has  never  seen  the 
corn  penetrate  the  subjacent  articulation. 
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upon  the  feet  wonkl,  if  found  in  the  neighbourhood  of  the  anus,  be  recognised  as 
condylomata.  Not  a  few  have  broadly  overhanging  edges  overlying  the  sound  skin 
around,  seemingly  the  effect  of  pressure  upon  their  soft  and  spongy  texture.  Occa- 
sionally a  bursa  is  found  beneath  them. 

These  corns  are  liable  to  the  same  accidents  as  the  harder  variety  ;  they  may 
inflame,  ulcerate,  or  suppuration  may  take  place  in  the  bursa  or  subcutaneous  tissue 
beneath  them,  giving  rise  generally  to  a  minute  central  aperture  through  which  a 
serous  fluid  oozes  for  long  after  the  escape  of  the  matter. 

In  addition  to  the  ordinary  and  most  obvious  inconvenience  attached  to  corns — 
namely,  pain,  increased  by  warm  or  moist  weather,  and  generally  most  annoying 
during  the  sjjring-time — there  are  the  more  serious  evils  of  suppuration  and  ulcera- 
tion ;  the  latter  being  generally  a  sequence  of  the  former,  or  in  some  cases  resulting 
from  the  indiscreet  application  of  caustic  irritants  to  the  corn.  In  patients  with 
languid  or  deficient  circulation,  where,  either  from  want  of  power  in  the  heart  or 
fi'om  disease  of  the  arteries  of  the  limb,  the  standard  of  nutrition  is  too  low  to  resist 
the  ulcerative  process,  the  ulcer  may  form  the  starting-point  of  a  slowlj^  progressive 
gangrene. 

Less  obviously,  though  not  less  certainly  connected  with  these  grow^ths,  are  many 
cases  of  lateral  curvature  of  the  spine  ;  generally  commencing  in  early  life,  and 
taking  their  origin  from  a  habit  of  throwing  the  weight  of  the  body  in  walking  to 
one  side,  in  order  to  relieve  the  pain  of  a  corn  on  the  opposite  foot.  Among  the 
same  class  are  rai'e  instances  of  cramped  and  difficult  action  of  the  muscles  of  the 
leg  and  foot,  which  may  excite  suspicions  of  a  failure  in  the  nervous  energy  of  the 
patient,  but  are  really  due  to  the  habitually  constrained  movement  of  the  limb  in 
the  attempt  to  '  favour  '  a  painful  corn. 

Treatment. — Hard  corns  in  their  earliest  stage  will  often  disappear  if  the  irrita- 
tion that  produced  them  be  removed,  and  this  may  generally  be  traced  to  tlie  wearing 
loose,  ill-fitting,  or  patent-leather  boots,  or  it  may  be  simply  to  the  habit  of  wearing 
the  same  boots  many  days  in  succession.  The  application  of  a  drop  or  two  of  glacial 
acetic  acid  with  a  camel-hair  brush  every  night  will  disorganise  the  cuticle,  which 
may  then  be  picked  ofi"  with  the  point  of  a  knife  or  scissors,  or  the  corn  may  be 
rubbed  down  with  a  corn-file.  The  cuticle  may  be  softened  for  rubbing  down  by 
the  application  of  lint  steeped  in  a  solution  of  carbonate  of  soda,  and  covered  with 
oiled  silk.  It  is  well,  after  the  removal  of  a  corn  in  the  foregoing  manner,  to  protect 
the  part  for  a  time  by  wearing  over  it  a  small  patch  of  soap -plaster  spread  on  wash- 
leather. 

When,  from  a  day  of  unusual  exertion,  or  from  any  other  cause,  a  corn  becomes 
inflamed  or  more  than  ordinarily  painful,  it  may  be  covered  at  night-time  with  a 
small  patch  of  wet  lint  with  oiled-silk  over  it ;  this  both  relieves  the  pain  and  gives 
an  opportunity  in  the  morning  for  removing  the  growth  entirely. 

The  use  of  nitrate  of  silver  in  substance  is  sti^ongly  recommended  by  some 
surgeons  ;  it  should  be  applied  after  the  thickened  epithelium  has  been  pared  down, 
or,  better,  picked  ofli";  the  scale  of  blackened  cuticle  which  it  produces  is  said  to 
separate  in  a  few  days,  leaving  a  smooth  and  healthy  surface,  if  the  corn  has  not 
penetrated  too  deeply.  Some  discretion  mast  be  exercised  both  as  to  the  condition 
of  the  corn  (whether  inflamed  or  otherwise)  and  as  to  the  extent  to  which  this 
remedy  is  applied  ;  its  injudicious  use  may  produce  considerable  suffering. 

Old-established  hard  corns  ai-e  seldom  cured,  since  the  patient  is  unwilling  to 
submit  to  the  restraint  and  inconvenience  of  the  necessary  treatment.  Occasionally 
an  illness  which  confines  the  sufferer  to  bed  for  some  time  rids  him  of  his  corns,  or 
they  may  disappear  in  the  desquamation  following  scarlatina. 

It  is  notorious  that,  as  the  expression  is,  those  who  'attend  to  their  corns'  suffer 
but  little  inconvenience  from  them  ;  while  among  those  who  suffer  most  are  snch  as 
visit  chiropodists  at  prolonged  intervals  and  purchase  for  themselves  a  few  weeks  of 
ease  at  the  cost  of  as  many  more  of  suffering.  In  the  treatment  of  old-established 
hard  corns  it  may  be  Avell  first  to  soften  the  cuticle  by  the  application  of  wet  lint 
and  oiled  silk  daring  some  hours ;  when  it  is   soft  and  pulpy  an  incision  may  be 
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made  with  a  small  sharp  knife  completely  surrounding  the  centre  of  the  growth, 
or  the  same  incision  may  be  effected  with  a  succession  of  snips  with  the  points  of  a 
pair  of  scissors.  Having  completely  circumscribed  the  corn,  its  centre  may  be  raised 
with  a  fine  hook  or  a  pair  of  forceps,  and  the  included  piece  may  be  removed  by 
cutting  under  its  base ;  each  incision  being  of  small  extent,  or  it  will  cause  pain. 
The  margins  of  the  opening  left  by  the  removal  of  the  corn  may  be  slightly  bevelled 
off,  and  a  plaster  applied  made  of  soft  thick  buckskin  or  amadou  spread  with  adhesive 
material ;  a  hole  being  cut  in  the  plaster  corresponding  with  the  extent  of  the  corn, 
and  the  outside  margins  of  the  plaster  being  bevelled  off  with  a  sharp  knife. 

If  it  be  thought  suflBcient  to  protect  the  corn  from  pressure  without  previously 
removing  any  of  its  substance,  the  centre  of  the  growth  may  (as  recommended  by 
Sir  B.  Brodie)  be  covered  with  a  piece  of  linen  rag  or  thin  diachylon  to  prevent  it 
bulging  through  the  hole  in  the  corn-plaster. 

Suj^puration  beneath  a  corn  may  be  recognised  by  the  intense  pain  and  throbbing 
of  the  part ;  it  should  be  relieved  as  soon  as  possible  by  puncture,  the  cuticle  being 
previously  softened  by  the  application  of  warm-water  dressing.  In  favourable  cases 
where  the  circulation  in  the  foot  is  healthy  and  vigorous,  the  opening  of  an  abscess 
beneath  a  corn  is  frequently  followed  by  complete  disappearance  of  the  growth ;  in 
others,  either  from  general  debility  or  local  deficiency  in  the  circulation,  this  per- 
foration gives  rise  to  a  chronic  and  intracta.ble  form  of  ulcer.  Such  a  sore  is  best 
treated  by  invigorating  constitutional  remedies ;  and  among  these,  opium  in  small 
doses  is  generally  most  effective  ;  locally  some  stimulating  application,  such  as  resin- 
cerate  or  turpentine  ointment,  may  be  used  with  advantage. 

Soft  corns  seem  to  owe  their  existence  to  the  friction  of  one  toe  against  its 
neighbour,  and  their  more  rapid  growth  to  the  warmth  and  moisture  of  the  locality 
where  they  are  for  the  most  part  found.  Unless  in  a  state  of  inflammation,  these 
corns  may  generally  be  cured  by  the  application  of  the  oxide  of  zinc  in  powder,  or 
equal  parts  of  this  and  the  pulvis  seruginis  may  be  dusted  over  the  growth,  and  the 
toe  be  surrounded  with  a  thin  wrapping  of  cotton- wool ;  after  a  few  applications 
the  corn  will  either  dry  up  and  disappear  of  itself,  or  its  shrivelled  remains  may  be 
cut  away  without  pain  or  inconvenience.  The  application  of  the  glacial  a.cetic  acid 
Avill  be  found  very  useful  in  the  treatment  of  soft  corns.  But,  whatever  plan  be 
adopted  for  the  cure  of  the  disease,  the  affected  toe  should  be  kept  apart  from  the 
others  by  the  daily  application  of  cotton-wool. 

There  are  certain  corns  which,  fi-om  their  situation  and  cause,  require  a  separate 
mode  of  treatment ;  such  are  those  arising  from  contraction  of  the  flexor  tendons, 
with  doubling-under  of  the  ends  of  the  toes  and  unnatural  prominence  of  the 
phalangeal  joints  on  their  dorsal  aspect.  The  corns  from  this  cause  are  situated 
either  on  the  extremity  of  the  toe  or  on  one  of  the  joints  on  the  dorsal  surface.  J  n 
these  cases  the  toes  mvist  be  straightened,  either  by  strapping  the  toe  or  toes  to  a 
gutta-percha  splint  placed  on  the  plantar  surface,  by  division  of  the  flexor  tendon, 
or  by  winding  a  piece  of  linen  rag  or  adhesive  plaster  over  the  dorsum  of  the 
prominent  toe  and  beneath  the  toes  on  either  side. 

Those  whose  feet  are  habitually  joredisposed  to  corns,  or  who  suffer  serious  in- 
convenience either  from  the  number  or  pain  of  these  growths,  should  wear  boots 
made  from  some  other  material  than  leather.  As  a  substitute  for  leather  nothing 
is  so  good  as  the  invention  that  rejoices  in  the  classical  but  ungrammatical  name  of 
fannus  corium.  This,  from  its  softness  and  pliability,  is  particularly  suited  to 
tender  and  irritable  feet.  Persons  liable  to  corns  should  carefully  avoid  wearing 
patent-leather  boots,  as  hindering  the  escape  of  the  cutaneous  transpiration. 
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Bunions. 

The  term  '  bunion '  is  apj)lied  to  enlarged  biirste  situated  on  any  part  of  the 
tarsus,  metatarsus,  or  phalanges  of  the  toes ;  but  for  the  most  part  placed  over  the 
metatarsal  joint  of  either  the  first  or  fifth  toe,  and  accompanied  with  more  or  less 
distortion  of  the  subjacent  articulation. 

To  study  rightly  the  exciting  cause  of  this  disease,  it  may  be  well  to  revert  for 
a  moment  to  the  natural  form  of  the  foot  uninfluenced  by  the  distortion  produced 
by  modern  boots  and  shoes.  Perfectly  formed  feet  may  be  seen  in  the  many  shoe- 
less children  of  the  London  streets.  If  such  be  examined,  it  will  be  found  that,  as 
regards  general  conformation,  the  foot  is  widely  spread  towards  the  toes,  that  the 
inner  line  of  the  foot  and  great  toe  is  nearly  straight,  or,  as  Professor  H.  Meyer 
more  accurately  expresses  it,i  the  central  longitudinal  axis  of  the  great  toe  carried 
backwards  passes  through  the  centre  of  the  heel.  There  should  be  moreover  a  con- 
siderable interval  between  the  first  and  second  toes  along  the  whole  of  their  con- 
tiguous margins  ;  the  second  and  third  toes  are  also  separated,  though  by  a  narrower 
interval ;  nor  do  the  third  and  foui'th  toes  touch  each  other  when  the  weight  of  the 
body  is  borne  on  the  foot. 

Comparing  with  this  the  foot  of  an  adult  that  has  been  distorted  by  the  purely 
conventional  shajDO  of  modern  boots  or  shoes,  we  may  observe,  first,  that,  from  lateral 
pressure  and  crowding,  all  the  toes  are  in  close  contact  with  each,  other,  and  not 
infrequently  the  second  or  third  toe  overrides  or  is  doubled  vinder  its  neighbours,  or 
the  little  toe  is  doubled  under  the  fourth  toe  so  that  on  the  dorsal  aspect  of  the  foot 
its  root  is  but  just  visible.  From  the  same  cause  the  toes  all  incline  towards  the  middle 
line  of  the  foot ;  this  distortion  particularly  afi"ecting  the  great  toe,  which,  instead 
of  remaining  in  a  right  line  with  its  own  metatarsal  bone,  turns  obliquely  away 
towards  the  outer  side  of  the  foot ;  so  that  if  the  line  of  its  longitudinal  axis  be 
carried  backwards,  it  would  fall  altogether  to  the  inner  side  of  the  heel. 

The  above-mentioned  distortions  are  easily  accounted  for  by  the  narrowness  of 
the  sole  of  modern  boots,  which  crushes  up  the  toes  into  a  bunch,  and  the  sloping 
of  the  inner  side  of  the  boot  towards  the  middle  line  of  the  foot  thus  constantly 
exercising  pressure  on  the  inner  side  of  the  great  toe  and  thrusting  it  over  towards 
the  outer  side  of  the  foot.  Boots,  again,  very  generally  by  their  shortness  press  on 
the  end  of  the  same  toe,  pushing  it  directly  backwards,  thereby  increasing  its  dis- 
tortion from  the  right  line,  and  this,  by  bearing  on  the  head  of  the  corresponding 
metatarsal  bone,  causes  the  latter  to  project  on  the  inner  side  of  the  foot.  In  addition 
to  the  direct  effect  produced  by  the  pressure  of  misshapen  boots,  the  material  ot 
which  the  boot  is  made  may  exercise  a  predisposing  influence  on  the  formation  of 
bunion ;  patent-leather,  as  it  is  called,  or  any  material  which,  like  it,  completely 
stops  the  evaporation  of  the  transpiration  from  the  cvitaneoiis  surface,  has  this  effect. 

There  exists  undoubtedly  in  many  persons  an  hereditary  tendency  to  the  forma- 
tion of  bunions,  a  predisposition  in  which  even  the  most  carefully  constructed  boots 
will  fail  in  averting  the  formation  of  these  cysts. 

Though  generally  situated  over  the  first  joint  of  the  great  toe,  as  the  part  ex- 
posed to  greatest  irritation,  yet  it  is  by  no  means  rare  to  find  bunions  developed  ovei 
the  prominence  of  the  scaphoid  bone,  or,  again,  on  the  outer  side  of  the  foot  over  the 
proximal  or  distal  end  of  the  fifth  metatarsal  bone,  and  elsewhere  on  the  dorsum  ot 
the  foot  over  any  prominences  where  the  natural  conformation  of  the  part  fails  to 
correspond  with  the  artificial  and  arbitrary  shape  of  the  shoe.^ 

^  Procrustes  ante  Portas,  by  H.  Meyer,  translated  by  J.  S.  Craig:,  Ediiihiirp-h. 

^  Throuo-h  the  kindness  of  Mr.  E.  James,  of  the  Melbourne  Hospital,  we  are  enabled  to 
quote  tbe  following  remarks  of  Dr.  George  Bennett,  of  Sydney,  in  answer  to  an  inquiry  by 
the  writer  of  this  article  : — • 

'Sydney,  March  1881. 

'  With  respect  to  the  distortion  of  the  feet  of  the  natives  of  this  country,  I  have  observed 
neither  in  the  aborigines  of  Australia,  nor  among  the  natives  of  the  Polynesian  Islands  I  have 
visited,  any  of  the  distortions  you  allude  to  as  seen  on  the  feet  of  the  civilised  races  who  en- 
case them  in  shoe-leather.     Nor  have  I  seen  amono:  the  natives  corns  or  bunions.' 
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In  its  early  formation,  a  bunion  generally  attracts  attention  as  a  painful  and 
tender  spot  over  one  of  the  metatarso-plialangeal  joints  previously  exposed  to  pres- 
sure and  irritation  by  distortion  of  the  corresponding  toe.  By-and-bj^,  the  part 
enlarges,  indicating  an  effusion  into  an  already  existing  bursa,'  or  the  formation  of 
an  adventitious  synovial  cyst.  This  effusion,  though  the  result  of  inflammation,  is 
generally  recognised  as  designed  to  protect  the  subjacent  parts  from  pressure.  At 
this  point  the  disease  may  cease  to  make  progress ;  the  bursa  may  remain ;  and 
may  effect  the  object  to  which  we  have  just  alluded,  occasionally  reminding  the 
possessor  of  its  existence  by  a  passing  twinge  of  pain.  Far  more  frequently  the  bursa, 
though  an  efficient  j)rotection,  reserves  to  itself  the  irritation  it  wards  off  from  the 
joint  beneath  ;  the  consequences  of  this  are  seen  in  repeated  attacks  of  pain  or  inflam- 
mation, causing  progressive  enlargement ;  or  it  may  be  in  the  formation  of  callosities 
or  corns  on  its  surface,  or  in  suppuration  of  the  contents  of  the  cyst.  The  evacuation 
of  the  fluid  from  the  interior  may  be  followed  by  obliteration  of  the  cavity  and  cure 
of  the  disease ;  but  in  old  people,  or  in  those  of  languid  circulation,  it  may  give  rise 
to  a  most  troublesome  form  of  ulcer. 

The  perfoi'ating  ulcer  of  a  bunion  has  for  the  most  part  a  pallid  indolent  appear- 
ance, and  secretes  a  pretty  abundant  sero-purulent  discharge.  If  a  probe  be  intro- 
duced, it  will  generally  be  found  that  the  size  of  the  external  orifice  bears  no  proportion 
to  the  cavity  of  the  sore,  which  latter  is  relatively  very  large,  and  extends  some  dis- 
tance beneath  the  mai'gins  of  the  ulcer ;  occasionally  there  is  a  fistulous  passage  from 
the  bottom  of  the  sore  communicating  with  the  joint  beneath.^ 

Coincidently  with  the  distortion  of  the  joint,  which  pi-ecedes  or  accompanies  the 
formation  of  a  bunion  over  the  base  of  the  great  toe,  there  are  changes  to  be  observed 
in  the  conformation  of  the  articular  ends  of  the  bones,  in  the  cartilage,  ligaments,  and 
tendons,  in  connection  with  the  joint.  The  head  of  the  metatai-sal  bone  enlarges, 
and  is  often  encircled  at  its  margin  by  bony  deposits ;  the  articular  cartilage  is 
almost  invariably  absorbed,  and  the  bone  beneath  eburnated.  The  internal  lateral 
ligament  is  elongated ;  and  the  external  so  shortened  that,  if  in  the  dead  body  an 
attempt  be  made  to  restore  the  toe  to  its  natural  position,  this  ligament  tears.  The 
extensor  tendon  of  the  great  toe  is  located  to  the  outer  side  to  a  greater  or  less  extent, 
and  in  extreme  cases  the  sesamoid  bones  will  be  found  to  have  shared  in  the  general 
displacement,  being  dislocated  wdth  the  phalanges  of  the  toes  towards  the  outei-  side 
of  the  foot. 

It  may  be  questioned  whether  these  changes  in  the  joint,  which  are  analogous  to 
those  occasioned  by  chronic  rheumatic  arthritis,  are  directly  the  effect  of  the  distor- 
tion, or  whether  they  are  not  rather  occasioned  by  that  disease  occurring  in  the  joint 
in  question  as  the  '  locus  minoris  resistentiae,'  as  it  has  been  called.  This  is  the  more 
probable  from  the  known  tendency  of  gout  to  attack  the  same  joint,  and  it  may  be 
for  the  same  reason. 

Treatment. — -It  is  only  in  the  early  stage  of  bunion  that  treatment  will  avail  for  the 
complete  removal  of  the  disease,  though  palliative  measures  are  practicable  at  all  times. 

The  tender  spot  that  precedes  the  formation  of  a  bunion  may  be  advantageously 
covered  by  night  with  wet  lint  and  oiled- silk,  while  by  day  a  more  commodious  boot 
than  usual  should  be  worn  to  free  the  part  from  pressure,  care  being  taken  that  the 
boot  or  shoe  be  wide  in  the  sole,  and  not  sloped  off  on  the  inner  side  towards  the 
median  line  of  the  foot.  If  the  part  be  very  tender,  it  may  be  covered  during  the 
day  with  soap-plaster  spread  upon  kid  or  wash-leather. 

So  soon  as  a  cyst  has  formed,  in  addition  to  the  above-mentioned  precautions, 
means  should  be  taken  to  procure  the  absorption  of  its  contents,  either  by  the  occa- 
sional application  of  strong  tincture  of  iodine,  or  the  continual  application  of  the  com- 
pound mercurial  cerate  upon  linen  rag,  tlie  margins  of  the  swelling  being  protected 
with  some  soft  plaster.  For  the  cure  of  bunions  when  uninflamed,  and  for  such  as 
have  much  fluid  within  them,  we  have  found  an  ointmont  of  biniodide  of  mercury 

^  For  an  exhaustive  enumeration  of  natural  bursfe,  see  Schreger,  De  Bmsis  mucosis  sub- 
cut  jneis. 

"  This  affection  is  the  '  mal  perforaut  du  pied  '  of  French  authors. 


938  LOCAL   DISEASES   OF   THE    SKIN. 

most  useful ;  it  should  be  applied  occasionally,  or  at  least  not  so  constantly  as  to  blister 
the  skin.  The  strength  we  would  recommend  for  this  purpose  is  ten  grains  of  the 
salt  to  an  ounce  of  lard. 

On  the  occurrence  of  inilammation  in  the  sac  of  a  bunion  from  any  cause,  water- 
dressing,  or  a  poultice,  will  be  found  the  most  comfortable  application.  A  careful 
watch  should  be  kept  for  any  sign  of  suppuration,  since,  should  it  occur,  an  early  and 
free  incision  is  both  requisite  for  the  relief  of  pain,  and  is  often  followed  by  the  com- 
l^lete  cure  of  the  disease.  It  is  often  the  habit  of  persons  suffering  from  severe 
bunion  and  distortion  of  the  toes,  to  wear  boots  made  to  fit  accurately  their  distorted 
feet.  Professor  Meyer  recommends  in  sixch  cases  the  wearing  of  a  shoe  so  constructed 
as  to  tend  to  restore  the  toes  to  their  natural  position.  He  says,  '  the  sole  should  be 
cut  exactly  as  if  the  toe  wei-e  in  its  proper  position  ; '  questioning,  however — and  we 
think  with  reason — how  far  such  an  expedient  would  be  advisable  in  cases  of  very 
extreme  distortion  of  the  joints,  or  prominence  of  the  enlarged  bursse. 

The  difficulty  of  healing  the  ulcer  resulting  from  the  bursting  of  a  bunion  is  some- 
times very  great,  especially  in  old  peoj)le,  or  in  those  whose  cii'culation  is  languid 
from  other  causes.  A  stimulant  local  application,  such  as  the  resin  or  turpentine- 
cerate,  will  generally  be  found  useful ;  while  the  use  of  opium  and  stimulants 
internally,  with  easily  assimilable  and  nutritious  diet,  is  called  for.  If,  as  is  generally 
the  case,  the  ulcer  have  a  small  external  orifice  and  deeply  undermined  and  over- 
hanging edges,  they  should  either  be  destroyed  by  caustic,  or  they  may  be  laid  open 
by  a  crucial  incision,  or  be  removed  entirely  by  scissors.  Under  the  most  judicious 
treatment,  however,  these  ulcers,  in  persons  of  feeble  circulatory  powers,  or  where 
the  arteries  of  the  part  are  extensively  diseased,  may  form  the  starting-point  for  senile 
gangrene. 

Some  surgeons  have  remedied  the  deformity  of  the  first  toe  mentioned  above  by 
removing  the  outgrowth  fi'om  the  end  of  the  metatarsal  bone.  The  toe  can  then  be 
restored  to  its  natural  position.  Such  an  '  operation  of  convenience  '  should  be  per- 
formed with  the  strictest  antiseptic  precautions. 

Warts. 

Warts,  or  verrucas,  are  collections  of  overgrown  cutaneous  papillse,  either  com- 
pletely ensheathed  by  an  excessive  formation  of  scaly  epithelium,  or  each  papilla  of 
the  growth  stands  beside  its  fellow,  separate,  having  only  its  natural  euticular  sheath. 

Verruca  simplex,  the  most  common  form  of  wart,  consists  of  a  bundle  of  hyper- 
trophied  papillse,  closely  adherent,  and  ensheathed  by  a  thick  covering  of  cuticle  ;  from 
friction  and  exposure  to  the  air  its  surface  is  generally  horny  in  texture,  and  is 
rounded  off  into  a  small  button-like  protuberance.  This  species  of  wart  is  found 
solitary  or  in  large  numbers,  chiefly  in  young  persons,  and  is  situated  most  usually 
about  the  hands  or  fingers,  occasionally  on  the  face,  and  more  rarely  on  other  parts 
of  the  body.' 

Veri'uca  digitata  is  a  name  applied  to  a  less  common  variety  of  wart,  situated 
almost  invariably  on  the  hairy  scal]>.  On  examination,  it  will  be  lound  to  be  formed 
of  a  few  cutaneous  papillge  imperfectly  ensheathed  by  cuticle.  This  wart  is  more 
})edunculated  in  its  attachment  to  the  surface  than  the  foregoing  variety  ;  its  papillse 
are  long,  and  often  free  at  their  extremities,  giving  the  surface  of  the  growth  a 
I'agged  appearance.  It  is  found,  as  stated  above,  generally  on  the  scalp,  and  so  far 
as  one's  own  experience  extends,  only  in  women  after  adult  age  :  ^  such  warts,  either 
from  their  number  or  from  some  unfortunate  peculiarity  in  the  position  of  a  single 
growth,  may  give  rise  to  great  pain  and  inconvenience  in  brushing  or  combing  the  hair. 

Subungual  toarts. — Warts  very  similar  in  structure  to  the  foregoing  occasionally 
form  beneath  or  at  the  side  of  the  finger  or  toe-nails.     Situated  here,  they  are  gene- 

'  A  case  is  related  of  a  wart  of  this  kind  occurring  on  the  tongue,  Medical  Times  and 
Gazette,  1801,  p.  556. 

'-*  I  have  seen  them  more  than  once  in  men,  in  one  instance  occurring  in  considerable 
numbers. — R.  J.  G. 
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rally  softer  in  texture  and  more  rapid  in  growth,  than  those  on  the  scalp.  They 
originate  beneath  the  nail  from  the  sensitive  skin  to  which  the  nail  is  attached, 
between  its  free  margin  and  the  i-eal  matrix ;  and  in  their  further  growth  they  gene- 
rally crop  out  either  at  the  free  extremity  or  lateral  margin  of  the  nail.  Such  are  apt 
to  be  very  painful  and  iBconvenient. 

Verruca  conjluens  is  a  term  introduced  by  Mr,  Erasmus  Wilson  to  designate  a 
variety  of  warts  found  on  various  parts  of  the  body,  chiefly  over  the  neck  and  upper 
part  of  the  thorax,  or  the  backs  of  the  hands  or  arms.  The  growth  in  question 
consists  of  an  aggregation  of  closely  packed  but  distinct  papillae,  often  smooth  on 
its  surface,  and  without  any  evident  indica,tion  of  the  isolation  of  its  component 
papillfe ;  but  on  pinching  up  the  skin  of  the  part  its  surface  will  break  up  into  miniite 
fissures  showing  its  papillary  structure,  which  bears  a  resemblance,  in  M.  Rayer's 
opinion,  to  coarse  plush. 

These  growths  are  of  uncertain  size  and  shape;  they  may  occur  in  patches  or 
irregular  bands.  Either  spontaneously,  or  more  generally  under  some  local  irritation^ 
they  may  extend  pretty  rapidly  over  the  surrounding  skin  ;  their  advance  in  any 
direction  being  iisually  preceded  by  the  enlargement,  here  and  there,  of  outlying  and 
isolated  cutaneous  papillae. 

Diflfering  in  some  respects  from  ordinary  warts  are  those  of  venereal  origin.  Such 
are  more  vascular  in  theii'  structure,  are  often  of  fleshy  consistence,  and  pedunculated 
in  their  attachment  to  the  surface.  If  those  that  have  existed  some  time  be  examined 
microscopically,  their  bases  will  be  found  to  include  portions  of  the  structure  of  the 
deeper  layers  of  the  skin  ;  namely,  a  dense  network  of  areolar  tissue  and  more  thinly 
scatteied  elastic  fibres  :  in  this  partictilar  they  resemble  old  condylomata,  and  in 
this  they  difier  from  common  warts,  which  consist  only  of  papillte  and  their  epi- 
thelial covering.  Venereal  warts  often  have  comparatively  large  blood-vessels 
entering  their  under  surface.  Such  warts,  from  the  warmth  and  moisture  of  their 
position,  situated  (as  they  usually  are)  beneath  the  foreskin  or  between  the  labia, 
grow  more  rapidly,  and  attain  a  larger  size  than  other  varieties,  propagating  them- 
selves abundantly  by  contact  with  neighbouring  parts.' 

Cauhxs. — Though  occasionally  congenital  in  their  origin,  warts  are  notoi-iously 
capricious  in  their  appearance,  period  of  duration,  and  disappearance.  Some  individuals 
exhibit  an  hereditary  tendency  to  their  formation,  and-  not  a  fevy  are  affected  with 
warts  corresponding  in  position  to  those  existing  in  one  of  their  parents. 

Mr.  Sedo'wick  gives  an  account  of  a  family  under  his  observation,  wUere  warts  on  the 
hands  have  been  hereditarily  limited  to  the  female  line  for  two  generations.  The  mother  her- 
self was  much  troubled  with  numerous  warts  on  her  hands,  which  appeared  in  infancy,  con- 
tinued through  childhood,  and  disappeared  soon  after  puberty.  She  had  five  children : 
a  hoy  aged  11,  a  girl  aged  9,  a  girl  aged  7,  a  hoy  aged  5,  and  a  girl  aged  two  and  a 
half.  The  two  boys  never  had  a  wart  •,  the  three  girls  are  all  troubled  with  them — the  eldest 
has  thirty  warts,  the  next  daughter  has  twenty-four  on  the  hands.  In  both,  the  warts 
appeared  in  infancy,  and  have  increased  in  number  since.  The  youngest  child  has  two  warts 
at  present." 

The  period  of  life  between  infancy  and  puberty  seems  particularly  that  in  which 
warts  grow  most  luxuriantly,  Vei-rucae  may  suddenly  appear  either  singly  or  in 
large  numbers  ;  such  eruptions  generally  attacking  the  hands  and  wrists ;  they  may 
remain  a  longer  or  shorter  time,  and  as  rapidly  and  unaccountably  clear  off*. 

Adults  hut  rarely  suffer  in  this  way,  though  we  recently  observed  a  very  copious  eruption 
of  warts  over  one  side  of  the  neck  and  upper  part  of  the  chest  in  a  lady  about  forty  years  of 
age.  Tliey  were  very  numerous,  and  a  few  weeks  had  elapsed  since  she  noticed  their  com- 
mencement :  they  varied  greatly  in  size,  some  being  just  visible,  while  others  were  as  large  as 
swan-shot.  More  recently  a  professional  friend  showed  me  a  large  crop  of  common  warts  of 
various  sizes,  which  had  appeared  without  apparent  cause  upon  his  own  hands,  none  of  them 
having  existed  more  tlian  four  or  five  Aveeks. 

The  irritation  produced  by  certain  discharges,  especially  by  such  as  are  of  a 
venereal    origin,  is  a  well-known  and  generally  acknowledged  cause  of  one  form  of 

^  AVe  have  seen  in  a  child  warts  precisely  similar  in  appearance  to  the  venereal,  growing 
from  the  commissure  of  the  lips,  and  Iving  within  them  when  the  mouth  was  closed. 
2  Brit,  and  For.  Med.-Chir.  Rev.  April  1853. 


940  LOCAL   DISEASES   OF   THE    SKIN". 

wart ;  and  no  less  certain  is  the  occasional  effect  of  soot  in  the  production  of  the 
malignant  wart  of  chimney-sweepers. 

From  the  frequent  occurrence  of  distinct  warts,  or  warty  thickenings,  upon  the 
hands  of  persons  occupied  in  post-mortem  investigations,  or  in  the  study  of  practical 
anatomy,  it  is  more  than  probable  that  the  poison  of  decomjDosing  animal  matter, 
under  certain  conditions,  is  capable  of  exciting  the  formation  of  these  growths.  At 
all  events,  one's  personal  experience,  and  that  of  many  of  our  pathologists  and  de- 
monstrators of  anatomy,  lends  support  to  this  opinion.  Cadaveric  wai'ts  have  a  some- 
what special  appearance ;  they  are  broad-based  and  flat,  and  generally  the  seat  of  more 
or  less  inflammation.  In  many  cases  suppuration  occurs  beneath  such  a  wart,  the  pus 
discharging  itself  by  numerous  minute  openings  upon  the  surface. 

Some  warts  are  undoubtedly  contagious,  and  especially  those  of  venereal  origin, 
and  such  as  occur  from  other  causes  about  the  genital  organs ;  next  to  these  in  their 
aptitude  to  spread  by  contact  are  such  as  occur  in  crops  about  the  hands. 

It  is  a  popular  belief  that  the  blood  from  a  wart  is  capable  of  reproducing  others  when 
applied  to  the  external  smface  of  the  body  ;  and  a  case  has  recently  appeared  in  the  French 
journals  tending  to  confirm  the  popular  prejudice.  M.  Cruveilhier  states  that  M.  Banuel 
showed  him  a  hand  of  warts  upon  the  back  of  the  hand,  assuring  him  that  they  had  sprung  up 
in  the  line  of  the  stream  of  blood  flowing  from  one  of  these  growths  during  its  removal.^  But 
M.  Rayer  states  that  '  he  has  repeatedly  tried  to  inoculate  warts  in  this  manner,  but  the 
operation  has  never  succeeded.'  ^  Unintentionally  one  has  several  times  performed  the  same 
experiment,  and  always  with  a  negative  result.^  As  one  would  suppose,  such  warts  as  furnish 
a  secretion  from  their  surface  manifest  most  decidedly  their  contagious  character ;  but  that 
this  peculiarity  is  not  confined  to  such,  1  may  refer  to  a  case  related  to  me  b}'  Sir  James 
Paget,  where  an  individual  with  a  small  and  completely  dry  wart  on  the  foreskin,  which  had 
existed  for  some  years,  and  who  had  suffered  from  no  venereal  affection  within  many  years, 
married,  and  communicated  to  his  wife  a  most  abundant  crop  of  warts,  which  affected  the 
labia  and  parts  about.  She  in  the  meantime  suffered  from  no  discharge,  either  leucorrhoeal 
or  gonon'hceal.  The  original  wart  in  the  husband  underwent  no  change  either  in  size  or  ap- 
pearance, nor  did  it  furnish  any  palpable  secretion. 

Progress. — The  capricious  and  sudden  disappearance  of  warts  has  given  rise  to  a 
belief  in  the  efficacy  of  charms  for  their  removal.  But  it  is  rare  for  any  but  the 
common  wart  that  affects  the  hands  of  young  people  to  disappear  in  this  way  ;  and 
this  may  account  for  the  fact  that  wart-charms  have  but  little  reputation  for  the  cure 
of  these  growths  when  of  venereal  origin. 

The  common  wart  of  the  external  integument  naay  remain  for  many  j^ears,  or  a  life- 
time, without  materially  increasing  in  size  ;  its  growth,  however,  may  be  stimulated  by 
some  permanent  source  of  local  irritation  ;  indeed,  warts  that  in  their  commencement 
differ  in  no  recognisable  feature  from  the  A'erruca  simplex,  may  in  their  subsequent 
progress  assume  a  character  in  no  v/ay  distinguishable  from  epithelial  carcinoma  ; 
such  are  usually  situated  on  the  face.  For  an  interesting  and  detailed  account  of  the 
structural  changes  occurring  in  their  degenerations,  the  reader  is  referred  to  a  paper 
by  Dr.  Collis  in  the  '  Dublin  Quarterly  Journal '  for  May  1860. 

The  production  of  horns  by  the  excessive  growth  of  warts,  with  the  dessication  of 
their  external  layers  of  cuticle,  will  be  considered  under  the  head  of  '  Horns.' 

Treatment. — Warts  that  are  dry  in  their  texture  and  but  scantily  supplied  with 
blood,  such  as  the  verruca  simplex  and  the  scalp-wart,  may  generally  be  easily 
removed  by  some  chemical  solvent ;  perhaps  one  of  the  most  efficacious  and  manage- 
able of  these  is  the  glacial  acetic  acid ;  it  also  has  the  advantage  of  being  painless  in 
its  action.  It  may  be  applied  with  a  camel-hair  brush  to  the  wart  until  its  texture  is 
pretty  thoroughly  sodden  with  the  acid,  care  being  taken  to  prevent  the  blistering  of 
the  skin  in  the  neighbourhood  ;  the  application  may  have  to  be  repeated  once  or  twice. 
Nitrate  of  silver  in  substance  is  a  popular  but  unsightly  remedy.  Tincture  of  the 
perchloride  of  iron  is  generally  effectual,  but  it  is  better  suited  for  the  cure  of  warts 
that  are  moist  and  secreting.     The  application  of  a  di^op  of  the  strong  nitric  acid,  or 

^  Anatomie  path,  generah,  torn.  iii.  p.  926. 

~  Rayer,  On  Diseases  of  the  Skin,  p.  982. 

^  I  am  acquainted  with  a  gentleman  who  intentionally  performed  the  same  experiment, 
and  with  apparent  success ;  a  wart  forming  on  the  back  of  the  hand  where  the  blood  was 
applied. 
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acid  nitrate  of  mercury,  is  exceedingly  efficacious,  and  causes  less  pain  than  is  gene- 
rally supposed. 

Vascular  pedunculated  warts  of  venereal  origin  may  be  removed  at  once  by  the 
knife  or  curved  scissors ;  or  if  too  vascular  or  bulky  for  this  remedy,  the  application  of 
some  drying  powder,  such  as  the  oxide  of  zinc,  or  equal  parts  of  this  and  the  diacetate 
of  copoer,  or  a  mixture  of  equal  parts  of  powdered  savine  and  diacetate  of  copper  ; 
any  of  these  constantly  applied  will  either  remove  the  growths  entirely,  or  bring  them 
into  such  a  condition  that  they  may  be  safely  removed  by  the  knife.  Some  discretion 
must  be  exercised  in  applying  the  knife  to  large  crops  of  warts  of  long  standing  or 
considerable  size,  situated  upon  either  the  glans  penis  or  internal  labia,  as  troublesome 
or  even  dangerous  hsemorrhage  may  occur  ;  of  this,  examples  not  infrequently  occur 
in  the  venereal  wards  of  our  hospitals.  In  my  own  experience  I  have  been  compelled 
on  one  occasion  to  apply  the  actual  cautery  to  the  glans  penis  to  arrest  the  hsemor- 
rhage caused  by  the  removal  of  a  mass  of  verrucous  growths;  the  bleeding  in  this 
case  was  most  formidable  in  quantity,  and  quite  uncontrollable  by  other  means  used 
for  its  siippression.  In  many  cases  of  bulky  pedunculated  and  vascular  warty  masses, 
such  as  affect  the  external  genitals  of  women,  and  more  rarely  those  of  men,  the 
ecraseur  of  Ghassaignac  will  be  found  a  convenient  and  safe  instrument  for  removing 
the  disease  ;  or  they  may  readily  be  cut  away  by  means  of  the  thei-mo-cautere.  The 
warty  thickenings  that  occur  on  the  hands  from  the  contact  of  post-mortem  fluids 
may  be  treated  by  the  free  application  of  acid  niti'ate  of  mercury,  ^  or  they  will  slowly 
disappear  if  protected  from  friction.  An  ingenious  method  has  been  devised  by  the 
late  Mr.  Nesbitt,  of  Wolverhampton,  for  the  removal  of  pedunculated  warts  by  the 
application  of  an  elastic  ligature.  A  thin  india-rubber  thread,  much  as  may  be 
drawn  out  from  an  old  brace,  or  a  small  elastic  ring,  is  applied  to  the  base  of  the 
growth,  so  as  to  constrict  it  pretty  tightly,  though  not  painfully.  In  a  few  days  the 
wart  will  generally  dry  up  and  fall  off. 

For  the  cure  of  congenital  warty  growths  which  affect  large  portions  of  the  skin, 
and  for  those  described  under  the  term  '  verruca  confluens,'  the  free  application  of 
the  strong  nitric  acid  is  necessary ;  or  the  growth,  if  small,  may  be  excised  with 
the  poi'tion  of  skin  upon  which  it  is  based.  Occasionally  it  is  advisable,  in  order  to 
avoid  loss  of  the  integument,  to  shave  off  the  papillae  composing  the  wart  with  a 
sharp  knife,  and  to  brush  the  surface  over  lightly  with  nitric  acid. 

The  most  effectual  and  speedy  cure  of  warts  is  by  excision  of  the  growth  itself, 
together  with  the  integument  upon  which  it  grows  ;  and  this  is  the  safest  manner 
of  treatment  for  rapidly  growing  or  degenerating  growths,  or  any  which  excite  a 
suspicion  of  a  malignant  character. 

From  the  situation  of  subungual  warts  upon  the  fingers  or  toes  it  is  difficult  to 
apply  caustics,  or  to  remove  the  disease  by  excision ;  where  this  is  the  case,  the 
papillae  composing  the  growth  may  be  pulled  out  separately  by  means  of  the  forceps 
— a  proceeding  easy  of  execution,  and  causing  but  little  pain. 

Horns. 

Differing  but  little  in  their  elementary  composition  from  warts,  horns,  by  their 
different  structural  arrangement,  and  by  the  greater  exuberance  of  their  growth, 
present  but  little  external  resemblance  to  these  growths.  True  horns  consist  of 
scaly  epithelium,  more  or  less  condensed  and  dessicated,  for  the  most  part  containing 
within  them  a  fibrous-looking  papillary  core  derived  from  the  true  skin,  and  con- 
sisting of  extremely  hypertrophied  papillae,  each  thickly  ensheathed  and  separated 
from  its  fellow  by  a  condensed  cuticular  covering.  These  are  supplied  freely  at 
their  base  with  blood-vessels,  which  penetrate  some  distance  up  the  centre  of  each. 
They  form  the  matrix  from  which  layers  of  cuticle  are  continually  being  foi-med 
and  pushed  onwards. ^     Such  horns  may  be  palled  '  papillary.'     They  are  marked 

^  This,  however,  is  a  very  painful  application.  In  my  experience  fuminof  nitric  acid,  or 
even  sometimes  excision,  are  less  painful  and  more  efficacious  methods  of  dealing  with  them. 
In  some  belladonna  and  glycerine  will  effect  a  cure. — R.  J.  G. 

^  For  a  good  description  of  the  minute  structure  of  these  horns,  see  a  paper  on  human 
horns  by  Mr.  A..  M.  Edwards,  Edin.  Med.  Journal,  November  1859. 
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externally  by  longitudinal  lines,  are  rough  and  fibrous-looking,  and  generally  taper 
towards  their  ends,  their  free  extremity  being  often  finely  pointed.  As  might  be 
supposed  from  the  large  growing  surface  presented  by  the  papillary  core,  these  horns 
are  often  very  rapid  in  their  growth,  and  attain  to  "a  larger  size  than  any  other 
variety.  They  grow  generally  from  the  free  surface  of  the  skin,  being  immediately 
connected  with  it. 

Another  type  upon  which  horns  are  formed  is  where  they  grow  from  a  vascular 
matrix,  flat,  or  very  slightly  projecting  beyond  the  level  of  the  skin,  and  sending  no 
prolongations  into  the  interior  of  the  horn  itself,  which  in  this  case  is  formed  en- 
tirely of  epidermis  in  various  stages  of  condensation.  These  horns  are  generally 
marked  by  annular  constrictions  at  pretty  regular  intervals ;  they  have  a  tendency 
to  curve  or  become  spiral,  and  bear,  for  the  most  part,  a  greater  resemblance  to  the 
horns  of  the  smaller  ruminants  than  the  papillary  variety. 

These  horns,  moreover,  from  the  more  horizontal  lamination  of  their  component 
parts,  more  readily  break  off  and  more  easily  crack  transversely ;  while  the  papillary 
horns,  from  their  fibrous  arrangement,  split  longitudinally  at  their  extremities,  but 
break  oft'  with  difiiculty.  Perhaps  the  best  examples  of  the  former  description  of 
horn  are  met  with  growing  from  the  matrix  of  the  toe-nails,  or  from  the  interior  of 
sebaceous  cysts,  where,  indeed,  they  attain  their  largest  dimensions.^ 

There  is  in  the  Museum  of  the  Royal  College  of  Surgeons  an  anomalous  specimen 
of  a  born  formed  of  compact  bone,  ensheathed  by  a  covering  of  horny  matter ;  the 
bone  within  the  horn  apparently  has  no  continuity  of  tissue  with  the  skull.  The 
parentage  of  this  growth  seems  to  be  uncertain,  since  it  is  described  in  the  catalogue 
as  '  supjwsed  to  be  an  excrescence  from  a  human  scalp.'  Bony  projections  from  the 
exterior  of  the  skull,  having  the  external  appearance  of  horns,  but  being  connected 
with  the  bones  of  the  skull,  are  not  true  honis  but  exostoses,  and  are  generally  of 
the  variety  termed  '  ivory.' 

From  tabulated  accounts  of  cases  of  horny  growths,"  it  appears  that  out  of  151  cases,  81 
occurred  in  females,  and  70  in  the  opposite  sex.  From  the  same  tables  one  may  gather  the 
comparative  liability  of  certain  regions  of  the  body  to  these  growths.  Thus,  of  142  cases,  63 
grew  from  the  head  ;  32  from  some  part  of  the  lower  limb ;  23  from  the  trunk,  on  one  or 
other  of  its  aspects  ;  16  from  the  face  ;  and  8  from  the  glans  penis.  In  addition  to  these,  we 
may  take  into  consideration  horns  growiug  from  the  toe-nails,  which  are  by  no  means  rare 
among  those  old  women  of  the  poorer  classes  who  jealously  guard  their  feet  from  the  contact 
of  water. 

Origin  of  horns. — A  generally  acknowledged  and  common  source  of  hiaman  horns 
is  from  the  interior  of  sebaceous  cysts,  such  as  frequently  affect  the  hairy  scalp. 
They  may  arise  from  the  interior  of  an  unruptured  cyst,  and  bursting  through  the 
cyst- wall  may  continue  their  growth  external  to  it ;  but  far  more  frequently* the 
horn  takes  its  origin  from  the  secreting  surface  of  a  cyst  that  has  either  burst 
spontaneously  or  been  accidentally  ruptured.  Such  may  grow  with  extreme  rapidity, 
the  exposure  to  the  external  air  having  the  double  efliect  of  stimulating  the  increased 
secretion  of  epithelial  matter,  and  of  rapidly  drying  that  ah^eady  formed  to  a  horny 
consistence. 

A  growth,  differing  in  its  structure  in  no  material  particular  from  the  horns  of 
sebaceous  origin,  is  often  found  growing  from  the  matrix  of  one  of  the  toe-nails, 
being  most  frequently  situated  on  the  great  toe.  They  may  be  found  from  one  to 
four  inches  in  length,  tapering  at  the  point,  and  often  curved  spirally  like  a  ram's- 
hoi'n.  In  these  growths,  the  layers  of  epithelium  forming  the  nail,  instead  of  lying, 
as  is  natural,  parallel  to  the  long  axis  of  the  ])halanx,  lose  their  horizontal  arrange- 
ment, and,  becoming  more  vertical,  turn  upwards  ^s  they  are  pushed  forwards  from 
below  by  the  growing  matrix.^     The  exterior  of  these  horns  is  dense  and  partially 

^  For  an  excellent  description  of  the  structure  and  manner  of  growth  of  this  variety  of 
horn,  the  reader  is  referred  to  Mr.  Erasmus  Wilson's  work  on  Diseases  of  the  Skin,  p.  621. 

-  Erasmus  Wilson's  Diseases  of  the  Skin,  p.  624  ;  where  also  is  a  reference  to  a  paper  by 
M.  Lozes  in  Mem.  de  VAcademie  royale  de  Medecine,  June  1830. 

>"  A  good  example  of  such  a  growth  is  seen  in  St.  Bartholomew's  Hospital  Museum,  series 
xxvii.  species  24. 
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translucent,  having  the  appearance  and  consistence  of  horn  ;  the  interior  is  com- 
posed of  epithelium,  less  condensed,  and  easily  separable  into  layers.  Cruveilhier 
considers  that  the  pressure  of  the  bed-clothes  in  old  and  bed-ridden  people  gives 
rise  to  these  growths  by  irritating  the  matrix  of  the  nail.  The  best  specimens  that 
I  have  seen  of  this  form  of  horn  have  been  among  old  women  who  have  presented 
themselves  as  out-patients,  in  whom,  therefore,  this  cause  could  not  have  been  in 
operation.  Moreover,  it  may  be  generally  observed  that  these  horns  turn  outwai-ds, 
lying  over  the  tops  of  the  other  toes,  theii-  direction  being  influenced  by  the  shape 
and  dimensions  of  the  shoe. 

The  papillary  horns,  as  they  are  called,  in  their  commencement  differ  but  little 
from  some  of  the  dry  kinds  of  wart ;  indeed,  it  is  more  than  likely  that  many  of 
these  growths  are  of  warty  origin.  Mr.  Erasmus  Wilson  denies  the  possibility  of 
this  mode  of  origin,  in  opposition  to  Cruveilhier. 

In  the  College  of  Surgeons  Museum  is  a  specimen  '  of  a  horny  growth  from  a  wart  on  the 
hand.'  It  is  about  three  inches  or  more  iu  length,  about  an  inch  in  diameter  at  its  base,  and 
has  a  longitudinally  fibrous  structure  ;  it  is  an  undoubted  horn.  I  myself  removed  a  small 
horn,  about  half  an  inch  in  length,  attached  to  the  integument  of  the  neck,  from  a  woman  in 
whom  I  had  the  opportunity  of  watching  its  origin  m  the  form  of  a  small  wart. 

Horns  are  occasionally  found  in  connection  with  epithelial  cancer,  and  generally 
grow  from  the  thickened  and  tuberculated  skin  at  the  margin  of  the  cancerous  ulcer. 
Cruveilhier  cites  a  case  of  this  kind  connected  with  the  lower  lip.  A.  patient  pre- 
sented himself  at  St.  Bartholomew's  Hospital  with  a  recurrent  epithelial  cancer  of 
the  heel,  connected  with  which  was  a  horny  growth  in  the  form  of  a  large  flat  boss, 
which  on  removal  proved  to  be  true  horn.^  Analogous  to  horny  formations  of  this 
kind  are  such  as  are  occasionally  met  with  in  the  keloid  disease  of  cicatrices,  and  in 
chimney-sweeps,  connected  with  cancerous  warts. 

Treatment. — The  only  efficient  treatment  for  these  growths  is  by  complete  removal, 
together  with  the  portion  of  the  skin  upon  which  they  ai-e  based ;  or,  if  springing 
from  the  interior  of  a  sebaceous  cyst,  the  whole  of  the  cyst  should  be  dissected  out. 
Such  as  grow  from  the  matrix  of  the  toe-nails  are  best  removed  by  a  fine  saw,  if  too 
dense  for  the  knife  ;  the  nail  being  subsequently  pared  away  to  its  proper  shape 
and  dimensions.  Any  subsequent  tendency  to  exuberant  growth  from  the  same 
part  can  be  checked  by  the  application  of  the  glacial  acetic  acid,  which  possesses 
the  property  of  dissolving  epithelial  structures. 

Boils. 

Furunculus,  or  boil,  is  a  circumscribed  inflammation  of  the  skin  and  subcutaneous 
areolar  tissue,  attended  by  a  local  efi"usion  of  lymph,  and  followed  by  the  death  of  the 
central  portion  of  the  involved  tissue;  and  this,  the  core,  is  subsequently  expelled 
through  an  opening  in  the  cutis,  together  with  the  degenerated  products  of  the  inflam- 
matory process. 

Among  minor  diflferences,  which  are  chiefly  those  of  degree,  one  may  distinguish 
pretty  clearly  between  such  boils  as  are  lumpy,  definite  in  extent,  and  prominent  on 
the  surface,  and  such  as  are  flat  and  less  defined  in  their  outline. 

{a)  The  ordinary  boil. — The  former  of  these  varieties  generally  commences  as  a 
lump  beneath  the  skin  ;  at  first  perhaps  but  little  sensitive  ;  this  as  it  increases  in  size 
seems  to  irritate  the  surrounding  tissues,  producing  pain  and  heat  about  the  parts ; 
at  the  same  time,  the  external  swelling  becomes  more  pointedly  conical,  and  acquires 
a  bright-red  blush  on  the  surface.  The  pain  is  now  more  considerable,  and  is  of  a 
piercing,  throbbing  character,  occasionally  vaiied  by  a  distressing  sensation  of  tension 
and  weight  at  the  part  afiected,  the  surface  of  which  is  now  exquisitely  sensitive  to 
the  slightest  external  irritation.  It  is  probable,  as  has  been  suggested,  that  the 
sloughing  process  is  during  this  time  extending  through  the  dense  structure  of  the 

^  A  case  is  related  by  Mr.  Hutchinson  in  the  TatJinlorjical  Transactions  for  1857,  of  a 
hnrn  growing  from  the  angle  of  the  mouth ;  the  base  of  this  eventually  became  the  seat  of  a 
papillary  epithelial  cancer. 
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true  skin  ;  since  before  long  a  purulent  spot  appears  at  the  apex  of  the  swelling,  and 
coincidently  the  local  suffering  is  considerably  diminished.  This  pustule,  or  vesicle, 
after  a  slight  increase  in  size,  bursts,  and  gives  exit  to  a  little  sanious  pus,  and  dis- 
closes a  narrow  opening  leading  straight  through  the  cutis,  to  a  greenish-yellow 
slough  beneath.  After  a  variable  interval,  the  slough  becomes  loosened,  and  presents 
itself  at  the  cutaneous  orifice,  which  appears  far  too  small  for  its  convenient  exit ; 
through  this,  however,  it  makes  its  way — a  small  shreddy  wad  of  dead  tissue,  soaked 
in  inflammatory  products.  The  subsequent  progress  towards  recovery  is  rapid  ;  the 
flask-shaped  bed  of  the  boil  for  a  day  or  two  discharges  some  sanious  shreddy  pus  ; 
then  quickly  fills  up  with  granulations,  and  cicatrisation  takes  place,  leaving  behind 
a  small,  depressed,  and  slightly-discoloured  spot. 

Boils  are  considered  by  some  to  be  confined  to  the  true  skin,  and  not  to  affect  the 
subcutaneous  tissue  ;  the  core,  or  slough,  is  also  said  to  be  almost  entirely  composed 
of  inflammatory  products.'  In  this  opinion  we  cannot  coincide.  The  slough,  or 
core,  if  examined  microscopically,  will  be  found  to  consist  of  the  elastic  and  fibrous 
elements  of  the  deeper  layers  of  the  true  skin,  matted  together  by  lymph  in  various 
stages  of  disintegration. 

(h)  The  flat,  more  diffuse,  or,  as  it  is  termed,  the  '  blind '  boil,  generally  com- 
mences in  a  small  inflamed  pimple,  suri"Ounded  by  a  red  and  exquisitely  tender  areola, 
ill-defined  in  its  margins.  The  pain  of  such  a  boil  is  from  the  first  of  a  throbbing 
nature,  keej)ing  time  with  the  pulsation  of  the  heart,  and  is  greatly  increased  in 
severity  by  any  excitement  of  the  circulation,  such,  for  instance,  as  follows  the  ad- 
ministration of  any  diffusible  stimulant. 

The  pimple  in  the  centre  of  this  form  of  boil  either  very  slowly  pustulates,  or, 
more  generally,  forms  a  vesicle  containing  blood-stained  serum ;  and  on  the  giving 
way  of  the  cuticle,  this  is  discharged  with  a  little  shreddy  sanious  pus,  and  with  far 
less  solid  slough  than  separates  from  a  common  boil.  The  blind  boil,  also,  so  far  as 
our  own  observation  extends,  seems  to  belong  to  a  more  atonic  and  debilitated  state 
of  system  than  the  ordinary  lumpy  boil.  Occasionally  boils  spontaneously  disappear 
without  proceeding  to  suppuration ;  such  are  generally  slow  in  their  formation,  and 
cause  but  little  pain. 

For  the  most  part,  the  progress  of  a  boil  is  not  attended  by  any  constitutional 
fever,  nor  is  their  eruption  preceded  by  any  distinctive  premonitory  symptom ;  yet 
not  infrequently  individuals  who  have  had  much  experience  of  boils  in  their  own 
persons  can  anticipate  the  appearance  of  each  fresh  visitor  by  the  occurrence  of  a 
certain  feeling  of  general  discomfort  and  chilliness,  while  in  others  the  eruption  is 
preceded  by  a  transient  irritability  and  querulousness  of  temper. 

Boils  may  be  stated  to  be  in  almost  every  case  local  manifestations  of  certain 
constitutional  conditions.  It  is  usual  in  treating  of  analogous  affections,  first  to  treat 
of  the  general  causes  and  symptoms  which  produce  and  precede  the  local  malady. 
But  since  no  distinctive  group  of  general  symptoms  can  be  pointed  out  as  indicative 
of  an  approaching  eruption  of  boils,  we  have  ventured  to  reverse  the  order  commonly 
observed  in  the  systematic  description  of  disease,  and  shall  proceed  from  the  descrip- 
tion of  the  characteristic  and  constant  symptoms  of  the  local  malady  to  the  considera- 
tion of  the  less  definitely  marked  conditions  of  the  constitution  at  large,  which  precede 
and  apparently  occasion  the  eruption.  We  adopt  this  coiirse,  hoping  thereby  to 
arrive  at  some  rational  indications  of  treatment,  not  so  much  for  the  boil  itself,  as 
for  the  conditions  of  the  system  that  determine  its  appearance. 

Among  the  causes  of  boils,  it  is  generally  recognised  that  certain  atmospheidc 
conditions  largely  influence  the  predisposition  of  the  population  at  large  to  this  dis- 
order. Thus,  as  a  matter  of  certainty,  we  know  them  to  be  more  prevalent  during 
the  spring  and  early  summer  than  in  the  autumn  and  winter.  Again,  during  cei-tain 
years  boils  have  prevailed  in  this  country  epidemically ;  they  did  so  in  the  years 
1851,  1857,  and  1858,  when  their  appearance  could  not  be  connected  with  any  un- 
u.sual  atmospheric  condition  of  which  we  have  any  cognisance.     There  aye,  however, 

^  A  clinical  lecture  by  Mr.  Syme,  Lancet,  March  8,  1856,  p.  1369.  Rokitansky  makes  the 
same  statement,  Futli.  Anatomy,  vol.  iii.  p.  85. 
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certain  conditions  of  the  system  which  exercise  a  definite  influence  in  the  production 
of  boils ;  such  a  condition  is  induced  in  the  majority  of  patients  under  the  hydro- 
pathic treatment,  as  it  is  called.  Here  an  alteration  in  the  patient's  diet  (for  the 
most  part  in  the  direction  of  greater  simplicity),  the  diminution  oi'  deprivation  of 
stimulants,  copious  draughts  of  water,  a  greatly  increased  secretion  from  the  skin 
and  kidneys,  will  sooner  or  later  almost  unfailingly  produce  a  general  eruption  of 
boils. 

Again,  a  constitutional  condition  highly  predisposing  to  boils  is  induced  in  those 
who  subject  themselves  to  the  training  process  which  prizefighters  and  athletes 
undei'go,  and  wliich  is  necessary  for  those  who  row  in  races^  The  general  experience 
of  persons  in  the  better  classes  of  society  seems  to  be,  that  the  more  out  of  condition 
they  are  when  the  training  process  is  commenced,  and  the  harder  they  train  (as  the 
expression  is),  the  more  liable  are  they  to  boils ;  i.e.  the  more  sudden  and  the 
greater  the  change  in  their  diet  and  general  regimen,  the  more  liable  are  they  to  boils. 
Here,  again,  the  condition  of  the  blood  predisposing  to  boils  is  induced  by  an 
alteration  of  the  diet  both  in  quantity  and  quality,  by  the  unusual  muscular  exercise 
producing  an  increase  in  the  urinary  and  cutaneous  secretions,  and  a  rapid  metamor- 
phosis of  tissue. 

The  long-continued  slow  absorption  of  certain  animal  poisons  by  inhalation  will 
in  very  many  people,  not  thoi'oughly  acclimatised  to  the  atmosphere  of  dissecting- 
rooms  and  pathological  theatres,  produce  what  we  term  the  furuncular  diathesis.  For 
confirmation  of  the  above  statement  we  Avould  refer,  without  fear  of  contradiction,  to 
those  whose  duties  compel  them  to  a  daily  and  prolonged  attendance  in  the  atmo- 
sphere of  a  dissecting-room  ;  and  to  such  as  doubt  the  relation  of  cause  and  efiect  in 
this  case,  we  would  say,  under  a  strong  and  painful  personal  conviction  of  the  truth 
of  the  above  statement,  '  experto  crede.' 

The  contact  of  certain  cadaveric  emanations  and  animal  secretions  is,  so  far  as  we 
are  aware,  the  only  local  cause  which  is  of  itself  sufficient  to  cause  boils ;  such  boils, 
or  at  least  the  first  of  the  crop,  being  situated  on  the  part  to  which  the  poison  has 
been  applied.  It  is  not  uncommon  in  making  a  post-mortem  examination  where  the 
wrists  and  hands  come  freely  in  contact  with  the  fluids  of  the  corpse  to  feel  a  pecu- 
liarly stinging  sensation  on  the  surface;  and  in  a  period  varying  from  a  few  hours 
to  a  few  days  afterwards,  one  or  more  boils  may  in  such  a  case  (or  where  no  such 
sensation  has  been  experienced)  appear  on  the  surface  of  the  hand  or  forearm.  These 
boils  generally  commence  in  one  of  the  hair-follicles  on  the  hand  or  forearm,  these 
being  the  spots  where  the  poison  finds  most  ready  access  to  the  surface  of  the  cutis. 

A  statement  has  been  made  by  Mr.  Gamgee  concei-ning  the  influence  of  certain 
animal  poisons  taken  in  the  shape  of  food  in  the  production  of  boils.  ^  He  states 
that  '  the  flesh  of  animals  affected  with  pleuro-pneumonia,  when  eaten  by  man, 
causes  boils  and  carbuncles  to  an  incredible  extent.'  'My  observations,' says  Mr. 
Gamgee,  '  were  made  in  three  establishments;  one  where  1,500  persons  were  known 
to  be  supplied  with  diseased  meat ;  another  where  several  hundred  soldiers  were  in 
the  same  position  ;  and  a  third  where  seventy  persons  fed  too  often  on  the  flesh  of 
diseased  animals.'  It  v/ould  be  interesting  to  know  the  exact  data  upon  which  Mr. 
Gamgee  founds  this  statement. 

It  is  a  matter  of  experience  familiar  to  many,  that  mere  changes  of  diet,  and 
especially  the  more  liberal  supply  of  animal  food  to  those  accustomed  hitherto  to  a 
scanty  supply,  will  not  infrequently  bring  about  an  eruption  of  boils.  We  see  this 
exemplified  in  the  case  of  young  persons  leaving  their  homes  in  the  country  and 
coming  to  the  metropolis  or  elsewhere  as  domestic  servants ;  such  persons,  '  servants 
in  their  first  place,'  as  they  are  conventionally  termed,  are  peculiarly  liable  to  boils 
until  they  become  used  to  the  more  liberal  scale  of  diet. 

There  is  a  curious  but  unexplained  relation  existing  between  the  diabetic  diathesis, 
and  that  which  precedes  or  accompanies  the  eruption  of  boils  :  on  the  one  hand,  these 
latter  are  notoriously  frequent  in  persons  suffeiing  from  diabetes ;  and,  on  the  other, 

^  '  The  Diseases  of  Animals  in  relation  to  Pubhc  Health,'  Edinhurc/h  Veterinary  Revieiv, 
1863,  p.  258. 
YoL.  II.  3  P 
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Prout,  Wagner,  and  others  have  related  cases  of  transient  diabetes  occurring  during 
the  outbreak  of  boils.'  We  have  examined  the  urine  in  several  cases,  but  have 
failed  to  confirm  these  observations.  In  addition  to  the  probable  causes  of  boils 
enumerated  above,  there  are  many  and  various  circumstances  producing  a  condition 
of  general  constitutional  debility,  during  which  the  patient  may  be  attacked  by  boils ; 
such  as  prolonged  lactation,  measles,  scarlatina,  and  the  continued  fevers.  But  the 
conditions  to  which  we  have  alluded  more  at  length,  furnish  examples  where  the 
cause  and  efiect  bear  more  evident  and  constant  relation  to  one  another. 

From  the  above  considerations  it  would  seem  that  the  appearance  of  boils  cannot 
always  be  connected  with  that  condition  of  the  system  which  passes  under  the 
suificiently  indefinite  term  *  debility; '  nor  can  these  eruptions  be  usually  ascribed  to 
mere  alterations  of  quantity  in  the  blood — to  conditions  of  ansemia  and  plethora ; 
but  it  seems  probable  they  are  more  often  due  to  some  change  in  the  quality  of  the 
circulating  fluid. 

In  the  instances  cited,  we  have  either  the  definite  introduction  of  some  poison 
into  the  system,  through  the  lungs  in  those  employed  in  dissecting-rooms,  through 
the  alimentai-y  canal  in  those  consuming  diseased  meat ;  or  its  application  to  the 
external  surface  of  the  body,  as  in  the  case  of  the  boils  of  pathologists.  Or  we  may 
suspect  the  presence  of  some  abnormal  constituent  of  the  blood,  as  in  the  boils  ac- 
companying diabetes  and  pytemia.  In  other  cases  we  have  cited,  there  is  such  a 
change  of  diet  and  general  regimen  as  to  favour  the  supposition  that  the  quality  of 
the  blood  has  been  altered  by  a  change  in  the  proportionate  quantities  of  its  normal 
constituents. 

In  persons  predisposed  to  the  formation  of  boils  from  constitutional  causes,  the 
exact  seat  of  the  malady  is  in  many  cases  determined  by  some  local  irritation  pro- 
ducing transient  congestion  of  some  spot  on  the  external  surface.  Thus  those  who, 
by  training  for  rowing,  have  acquired  a  predisposition  to  the  disease,  will  generally 
suffer  on  the  parts  most  exposed  to  local  irritation— this  part,  from  the  nature  of  the 
exercise,  being  generally  the  buttock.-  In  others,  the  friction  of  the  braces  as  they 
pass  over  the  shoulders  will  localise  a  boil.  Again,  the  forehead,  just  where  fretted 
by  the  rim  of  the  hat,  is  a  favourite  spot  for  their  occurrence  ;  and  the  nape  of  the 
neck,  where  chafed  by  the  shirt-collar,  is  another.  Again,  we  have  seen  boils  on  the 
back  of  the  first  knuckle  of  the  thumb  in  those  employed  in  cutting  out  cloth,  from 
the  pressure  and  friction  of  the  scissor-handles, 

Among  other  sources  of  local  irritation,  the  application  of  a  blister  is  occasionally 
followed  by  a  crop  of  boils  on  the  pait ;  a  poultice  in  some  has  the  same  effect, 
especially  if  kept  long  applied  ;  croton-oil  liniments  in  others  will  locahse  the  disease ; 
and  the  application  of  a  piece  of  soap-plaster,  as  mentioned  by  Sir  T.  Watson,  has 
been  known  to  be  followed  by  a  succession  of  boils. 

In  many  cases,  however,  no  local  cause  can  be  assigned,  and  these  pests  may 
invade  capriciously  almost  any  part  of  the  body ;  in  our  own  experience  Ave  have 
known  two  instances  of  boil  on  the  penis  — one  on  the  dorsum,  and  one  on  the  under 
surface.  Mr.  Coulson  has  met  with  one  on  the  dorsum  of  the  foot ;  and  they  are 
not  infrequent  on  the  backs  of  the  hands  and  fingers,  while  the  palms  of  the  hands 
and  soles  of  the  feet  happily  seem  altogether  exempt  from  the  disease,  and  the  haiiy 
scalp  is  not  often  affected,  though  it  is  by  no  means  exempt.^ 

The  structure  of  the  integument  of  the  part  affected  exei'cises  a  considerable 
influence  over  the  character  and  progress  of  a  boil.  In  the  axillte,  the  perinseum,  and 
parts  where  the  subcutaneous  tissue  is  loose,  boils  are,  for  the  most  part,  lumpy, 
elevated,  and  clearly  circiimscribed  in  theii'  boundary,  and  the  core  is  earlier  and  more 
easily  discharged  than  from  those  situated  over  the  thick  leathery  integument  of  the 
nape,  and  the  dense  skin  on  the  outsides  of  the  forearms  and  thighs.     In  these  parts 

^  M.  Vulpian  has  recorded  a  case  of  temporary  diabetes  during  the  progress  of  a  carbuncle. 
Gazette,  hebdomadaire,  1860,  No.  49. 

^  In  rowing  the  palms  of  the  hands  are  more  exposed  to  irritation  than  the  buttock  ;  but 
they  are  parts  of  the  body  exceptionally  exempt  from  this  disease. 

^  I  have  once  seen  boils  on  the  palm  of  the  hand. — K.  J.  G 
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the  swelling  is  less  prominent,  more  diffuse,  and  the  slough  slowly  and  more  pain- 
fully separates  from  its  subcutaneous  connections. 

In  infants  and  young  children  boils  are  infrequent ;  and  if  they  occur,  their 
ordinary  progress  is  somewhat  modified,  especially  if  the  child  be  fat ;  the  death  of 
the  cellular  tissue  is  more  extensive,  and  the  loss  of  skin  by  sloughing  greater ;  the 
disease  in  its  course  and  termination  more  resembles  the  phlegmon  of  young 
children. 

The  local  mischief  occasioned  by  boils  is,  for  the  most  part,  transient,  though  the 
cicatrix  is  often  permanent,  since  the  skin,  at  the  central  point  of  the  swelling,  is  not 
merely  perforated  by  the  escape  of  the  core,  but  suffers  loss  by  sloughing. 

Twice  only  has  it  fallen  to  our  lot  to  witness  any  serious  or  permanent  local  injury.  Tn 
one  of  these  cases,  a  stricture  resulted  from  a  boil  situated  on  the  under  surface  of  the  penis ; 
in  the  other,  the  sloughing  during  the  progress  of  a  boil  laid  open  the  sheaths  of  the  flexor 
tendons  of  the  hand,  just  above  the  annular  ligament  of  the  wrist.  This  accident  led  eventu- 
alljr  to  destructive  suppru-ation  of  the  wrist-joint. 

The  effect  of  boils  on  the  constitution  at  large  cannot  but  vary  with  the  state  of 
the  general  health  at  the  time  of  attack.  From  the  consideration  of  some  of  the 
known  causes  of  boils,  one  may  venture  to  conclude  that  their  action  is  in  certain 
states  of  the  blood  eliminative,  though  their  frequent  occurrence,  from  the  amount  of 
suppuration  and  discharge  accompanying  them,  and  the  pain  they  occasion,  may 
induce  or  increase  a  condition  of  general  debility.  A  more  serious,  but  happily  an 
infrequent,  effect  of  boils  is  the  purulent  infection  of  the  blood  and  the  production  of 
pysemia. 

Of  this  the  following  wUl  serve  as  an  instance.^  A  gentleman  aged  46  who  had  suf- 
fered many  times  before  from  boils,  was  attacked  with  one  on  the  back  of  his  hand,  which, 
contrary  to  his  usual  custom,  he  allowed  a  surgeon  to  open  by  incision.  In  a  few  days  he 
was  well  enough  to  go  out  of  doors ;  but  the  daj'  following  he  was  attacked  by  pain  in  the 
chest  and  dyspnoea  ;  this  was  followed  a  day  or  two  later  by  intense  pain  in  the  left  hip-joint, 
severe  constitutional  fever,  pain  and  swelUug  of  both  wrist-joints,  increase  of  the  dyspnoea, 
and  death  three  weeks  after  the  opening  of  the  boil.  The  post-mortem  examination  disclosed 
an  abscess  in  the  left  hip-joint,  turbid  fluid  in  both  wrist-joints,  and  numerous  pysemic  abscesses 
scattered  throughout  the  limgs. 

Treatment. — In  considering  the  constitutional  treatment  generally  adopted  for 
boils,  we  shall  for  convenience  separate  the  rational  remedies,  as  they  may  be  called, 
from  the  empirical. 

When  the  cause  of  the  attack  is  assignable  with  some  degree  of  certainty,  there 
is  a  definite  indication  of  the  line  of  treatment  most  likely  to  prove  successful. 
Thus,  boils  resulting  from  the  slow  absorption  of  poisons  emanating  from  decomposing 
bodies  in  dissecting-rooms  or  elsewhere,  are  best  treated  by  the  early  administration 
of  a  laxative,  by  procuring  a  free  excretion  from  the  skin  by  means  of  the  Turkish 
bath,  warm  baths,  hot-air  or  vapour  baths,  or,  better  still,  by  muscular  exercise  in 
the  open  air ;  and  by  a  liberal  and  mixed  supply  of  nutritious  food  with  stimulants 
in  moderation. 2  In  such  a  case,  if  a  tonic  seems  desirable,  quinine,  with  mineral 
acid  or  some  preparation  of  bark,  will  be  found  most  suitable. 

The  indications  for  treatment  are  also  definite  where  boils  are  occasioned  by  a 
sudden  change  either  in  the  quantity  or  quality  of  the  food ;  and  in  such  instances 
the  remedies  naturally  suggested  by  the  circumstances  of  the  case  are  for  the  most 
part  successful.  In  such  it  may  generally  be  observed  that  the  diet  has  consisted 
chiefly  of  some  one  class  of  food,  to  the  exclusion,  either  partial  or  complete,  of  some 
other  ;  or  that  the  crop  of  boils  has  been  preceded  by  some  system  of  diet  and  regimen 
which  enforces  either  a  complete  abstinence  from,  or  a  very  restiicted  use  of,  alcoholic 
stimulants.  We  are  here  referring  particularly  to  the  scale  of  diet  adopted  by 
persons  under  training,  or  the  hydropathic  system. 

^  1  am  indebted  to  Mr.  Edward  Newton  for  the  particulars  of  this  case. 
-  During  the  progress  of  a  boil,  and  before  it  has  burst,  stimulants,  if  given  in  large  quan- 
tities, may  much  increase  the  pain. 

3p  2 
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If,  in  contradistinction  to  these  systems,  we  observe  the  efiects  of  a  well-selected 
and  sufficiently-varied  scale  of  diet  on  a  number  of  individuals  of  various  ages  and 
both  sexes,  the  contrast  is  striking.  Mr.  Gover,  resident  medical  officer  at  the 
Millbank  Prison,  informs  us  that  he  imagines  there  is  scarcely  any  establishment  of 
equal  size  in  which  boils  are  so  infrequent  as  at  that  prison.  Out  of  a  population  of 
1,000,  they  scarcely  have  a  dozen  cases  in  a  year.  '  I  presume,'  says  Mr.  Gover, 
'  that  this  is  due  to  the  compulsory  regulaiity  in  the  habits  of  the  prisoners,  the 
attention  paid  to  cleanliness,  and  to  the  fact  that  the  diet,  while  not  in  excess, 
contains  eveiy  element  in  due  proportion.' 

The  condition  of  the  urine  often  furnishes  a  satisfactory  guide  to  the  plan  of 
treatment  most  suitable  to  the  case — we  mean  an  alkaline  reaction,  or  one  of 
abnormal  acidity.  The  saccharine  condition  of  urine,  which  has  been  found  associated 
with  boils  by  some  observers,  suggests  a  dietary  theoretically  appropriate ;  in 
practice,  however,  its  adoption  has  not  been  followed  by  any  marked  success. 

The  effects  of  prolonged  lactation,  the  convalescence  from  fevers  or  other  ex- 
hausting diseases, — all  of  these  conditions  present  sufficiently  appreciable  deviations 
from  the  standard  of  health  to  affijrd  a  guide  to  the  treatment  of  boils  resulting  from 
them. 

But  there  still  remains  a  large  number  of  cases  in  Avhich  either  no  definite  cause 
can  be  assigned  for  the  attack,  or  in  which,  though  the  cause  be  recognised,  the 
rational  plan  of  treatment  has  not  proved  successful.  To  such  cases  the  various 
empiric  remedies  are  applicable ;  and  first  among  these  remedies  we  would  rank 
yeast,  both  on  accoimt  of  our  complete  ignorance  of  its  action  on  the  animal  economy, 
and  from  the  beneficial  and  speedy  effect  it  apparently  exercises  in  a  certain  limited 
number  of  cases.  It  may  be  taken  fasting,  a  tablespoonful  at  a  time,  three  times  a 
day ;  and  its  use  need  not  be  continued  longer  than  a  fortnight  or  three  weeks ;  since 
its  eifects,  if  beneficial,  are  soon  evident. 

Quinine,  given  in  the  manner  recommended  by  Dr.  Jackson  of  the  United  States,^ 
may  be  recommended  as  an  empirical  though  successful  remedy.  Dr.  Jackson's  plan  is 
the  following :  he  gives  from  '  twelve  to  sixteen  grains  of  the  sulphate  of  quinine, 
divided  into  three  or  four  doses,  on  the  first  day  ;  and  if  the  peculiar  eflfects  of  the 
medicine  on  the  head  and  ears  do  not  take  place,  he  increases  the  quantity  next  day 
by  four  grains ;  and  continues  to  increase  the  quantity  daily  by  four  grains,  iintil 
there  is  some  evidence  that  the  patient  has  got  as  much  as  he  can  comfortably  bear. 
On  the  day  after  some  inconvenience  is  occasioned  by  the  medicine,  the  daily  quantity 
is  diminished  by  four  grains.  If  this  is  borne  well,  or  whatever  daily  allowance  is 
borne  with  ease,  it  is  continued  for  four  or  fi,ve  days,  and  then  gradually  reduced  to  two 
grains  in  a  day.'  Dr.  Jackson  recommends  that  the  quinine  should  not  be  entirely 
given  lip  for  three  or  four  weeks,  and  insists  on  the  necessity  of  beginning  wdth 
large  doses,  so  as  to  make  a  distinct  impression  on  the  system  as  eaily  as  possible. 

Acids  or  alkalis  are  occasionally  administered  empirically :  that  is,  when  there  is 
no  particular  indication  of  their  being  required ;  they  are  in  such  cases  given  in  lai-ge 
doses  and  are  generally  combined  with  some  tonic.  [Sulphide  of  calcium,  in  doses  of 
gr.  ^  frequently  repeated,  is  strongly  recommended  by  Dr.  Sydney  Ringer  in  the 
treatment  of  boils. — R.  J,  G.] 

Local  treatment. — The  list  of  local  ^qJplications  for  boils,  starting  from  the  time- 
honoured  prescription  of  the  prophet,  which  is  still  popular  among  the  poor,  includes 
substances  many  in  number,  and  very  vaiious  in  their  nature  and  consistence  ;  and, 
first,  of  the  reputed  curative  measures- 
Boils  may  be  subjected  to  treatment  of  an  aboi'tive  kind,  and  occasionally  so 
with  some  success.  Whatever  remedy  be  applied  with  this  object  in  view",  the 
period  when  it  is  likely  to  prove  successful  is  only  in  the  very  early  stage  of  the  boil's 
existence,  and,  so  far  as  our  personal  experience  extends,  chiefly  in  the  case  of  blind  boils. 
This  variety  may  often  be  cjuenched  early  by  the  application  of  nitrate  of  silver, 
in  the  solid  stick,  to  the  pait  of  the  swelling  where  the  vesicle  is  about  to  form  ;  a 

'  Letters  to  a  Young  Physician,  Boston,  1865. 
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drop  or  two  of  the  strong  liquor  ammonise  or  liquor  potassse  applied  to  the  same  part 
is  said  to  have  the  same  effect ;  and  strong  tincture  of  iodine  is  recommended  for  the 
same  purpose.  Incisions  are  highly  extolled  for  the  abortive  treatment  of  boils  by  Dr. 
Jackson,  whose  work  we  have  quoted  above  ;  he  recommends  the  boil,  when  it  is  but 
two  or  three  days  old,  and  but  a '  pimple,'  to  be  split  with  a  knife.  Mr.  Hunter,^  Mr. 
Syme,2  and  many  others  recommend  incisions  as  limiting  the  extent  of  the  disease, 
diminishing  the  pain,  and  hastening  the  cure.  All  agree  in  advising  that  the  in- 
cision, to  be  efficacious,  should  be  complete,  and  employed  early.  We  cannot  but 
think  that  the  employment  of  incisions  for  boils  is  of  questionable  advantage,  as  a 
general  plan  of  treatment ;  it  is  seldom  that  the  case  is  submitted  to  medical  inspection 
until  all  hope  of  an  abortive  incision  is  at  an  and  ;  and  we  question  very  much  if  the 
advantages  claimed  by  Mr.  Syme  for  his  method  of  local  treatment  would  willingly 
be  purchased  by  most  patients  at  the  cost  of  the  short,  though  sharp,  pang  suffered 
dui'ing  the  division  of  the  boil :  there  are,  however,  exceptional  cases  of  severe  local 
pain  where  an  incision  may  be  practised  with  great  relief  to  the  patient's  suffering. 
Poultices  are  applications  which  give  some  relief  from  the  pain,  and  quicken  the  pro- 
cess of  suppuration ;  at  the  same  time  they  tend  to  increase  the  extent  of  the  boil, 
and  favour  the  formation  of  fresh  ones  in  the  neighbourhood ;  if  used  at  all,  they 
should  be  small.  Water-dressing  is  a  better  application  of  the  same  kind,  as  being 
more  easily  localised. 

An  application  which  has  great  repute  as  a  domestic  remedy  for  boils  is  the  bark  of  the 
slippery  elm ;  a  piece  of  this  soaked  in  water  forms  a  soft  mucilaginous  pulp,  which, 
applied  to  the  part,  has  much  the  same  effect  as  a  poultice.  Boils,  unless  exceptionally 
painful,  or  occurring  on  very  incommodious  parts  of  the  body — where  their  rapid 
suppuration  and  speedy  recovery  is  all-important — are  best  simply  protected  from  ex- 
ternal injury  by  some  unirritating  form  of  plaster  spread  upon  leather  ;  soap  or  lead 
plaster  spread  upon  kid  or  chamois  leather  is  an  excellent  application  until  the  boil 
has  burst,  when  perhaps  the  eniplastrura  or  ceratum  I'esin^e  are  more  suitable  from  theii- 
stimulant  properties. 

Carbuxcle. 

Anthrax  or  carbuncle  is  a  specific  form  of  local  inflammation  attacking  the  sub- 
cutaneous tissue  and  involving  the  skin ;  it  is  attended  by  eflusion  of  unorganisable 
lymph,  followed  by  sloughing  of  the  centi^al  and  deeper  parts,  and  subsequently  by 
destruction  of  the  skin  and  the  separation  of  the  dead  tissues  in  the  form  of  a 
slough.^ 

It  may  be  distinguished  from  a  boil  by  being  less  clearly  defined  in  its  margins, 
less  conical  at  the  centre,  for  its  size  less  prominent  on  the  surface,  and  by  its  manner 
of  perforating  the  skin  by  several  apertures.  At  the  same  time  it  extends  more 
deeply  than  a  boil,  the  redness  of  the  skin  is  of  a  more  livid  hue,  the  pain  is  more 
severe,  and  is  accompanied  by  more  constitutional  disturbance.  Again,  unlike  boil, 
it  generally  occurs  singly,  and  for  the  most  part  affects  certain  localities ;  it  belongs 
especially  to  certain  periods  of  life,  and  its  slough  differs  in  its  colour,  consistence,  and 
attachment  to  surrounding  parts  from  that  of  a  boil. 

Carbuncle  shows  a  decided  preference  for  the  male  sex  :  out  of  2,818  deaths  from 
carbuncle  during  fourteen  years — namely,  from  1847  to  1860  inclusive — taken  from 
the  Registrar-General's  Reports,  but  784  were  females. 

The  disease  has  notoriously  been  more  prevalent  in  some  yeai-s  than  in  others. 
The  deaths  registered  from  this  cause  gradually  increased  in  number  from  the  year 

^  Hunter,  On  the  Blood. 

"  A  clinical  lectiu-e  by  Mr.  Syme,  Lancet,  March  8,  1856,  p.  269. 

^  For  a  summary  of  the  Aarious  opinions  concerning  the  pathology  of  carbuncle,  see  a  paper 
by  Mr.  Ledwich,  Dub.  Quar.  Journ.  November  1856 ;  also  Dub.  Qua?:  Journ.  rehruary  1864. 
Mr.  Syme,  Lancet,  1856,  vol.  i.  p.  269,  states  decidedly  that  the  disease  'is  not  subcutaneous, 
but  seated  in  the  skin  itself.'  Having  carefully  read  his  description  of  carbuncle,  we  must 
conclude  that  it  differs  in  some  points  from  the  actual  phenomena  of  the  disease  as  it  occurs 
in  London. 
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1847,  when  they  were  77,  to  1854,  when  they  reached  300.  Since  the  latter  date  they 
have  fluctuated  between  266  and  193  per  annum.     In  the  year  1868  they  were  228.' 

These  fluctuations  in  the  yearly  death-rate  have  occurred  unconnected,  so  far  as  we 
can  discover,  with  any  unusual  or  peculiar  atmospheric  condition.  The  deaths  have 
occurred  from  this  disease  chiefly  among  the  middle-aged  and  those  more  advanced  in 
life,  being  most  frequent  between  the  ages  of  45  and  55.^ 

The  common  form  of  carbuncle  is  rarely  met  with  under  the  age  of  twenty ; 
while  that  variety  to  which  we  shall  presently  allude  under  the  name  of  malignant  or 
facial  carbuncle,  generally  occurs  in  persons  under  thirty  years  of  age.  The  disease 
attacks  all  ranks  of  life ;  the  iipper  classes  being  quite  as  liable  to  it,  if  not  more  so, 
than  the  ill-fed  and  over-worked  poor. 

The  causes  of  carbuncle  may  be  generally  stated  to  be  purely  of  constitutional 
origin,  and  to  depend,  when  any  cause  can  be  assigned,  upon  conditions  of  general 
debility  or  plethora ;  while  not  rarely,  individuals  are  met  with,  who,  without  show- 
ing any  perceptible  deviation  from  the  standard  of  health,  exhibit  what  may  be 
called  the  carbuncular  diathesis — an  unfortunate  predisposition  to  disease.  Many 
causes  have  been  assigned  as  tending  to  produce  carbuncle,  while  some  have  considered 
it  of  purely  local  origin.^  It  is,  however,  quite  impossible  with  certainty  to  assign 
any  particular  combinations  of  anti-hygienic  conditions  as  the  predisponents  of 
carbuncle.'* 

Still,  from  the  frequent  association  of  this  disease  with  the  gouty  diathesis,  one  is 
warranted  in  entertaining  an  opinion  that  there  is  moi^e  than  an  accidental  connection 
between  the  two,  and  we  believe  that  in  the  same  way  that  gout  is  popularly,  but 
not  altogether  falsely,  divided  into  the  '  i*ich  man's '  and  the  '  poor  man's '  gout,  so 
might  carbuncle  be  often  traced  to  the  efiects  of  opposite  hygienic  conditions  acting 
on  the  goiity  diathesis. 

By  some  the  prevalence  of  carbuncle  during  the  last  few  years  has  been  attributed 
to  the  more  extended  use,  as  an  article  of  food,  of  the  flesh  of  animals  afiected  with 
pleui'O-pneumonia  and  splenic  apoplexy,  diseases  which  during  the  same  time  have 
been  increasing  in  frequency  among  stall-fed  cattle.  On  this  point  Pi-ofessor  Gamgee 
makes  a  statement  to  the  effect  that  he  has  traced  the  prevalence  of  boils  and  car- 
buncles to  the  use  of  diseased  meat  in  certain  establishments  where  this  kind  of  flesh 
is  largely  consumed  as  food.^  Recorded  facts,  however,  are  wanting  to  establish  the 
accuracy  of  this  statement. 

Dr.  Livingstone,  on  the  same  siibject,  writes :  '  When  the  flesh  of  animals  that 
have  died  of  pi  euro- pneumonia  is  eaten,  it  causes  a  malignant  carbuncle ;  and  when 
this  appears  over  any  important  organ,  it  proves  rapidly  fatal.  It  is  more  especially 
dangerous  over  the  pit  of  the  stomach.  The  effects  of  the  poison  have  been 
experienced  by  missionaries  who  have  partaken  of  food  not  visibly  affected  by  this 
disease. 

'  Many  of  the  natives  who  persisted  in  devouring  the  flesh  of  animals  which  had 
died  of  this  distemper,  died  in  consequence.  The  virus  is  destroyed  neither  by  boiling 
nor  roasting.' 

On  the  other  hand,  cases  are  recorded  where  the  flesh  of  animals  that,  by  external 

^  In  the  Ree:istrar's  tables  the  numbers  stand  thus : — 


Year 

:\Iales 

Females 

Total 

1847 

50 

27 

77 

1848 

68 

33 

91 

1849 

64 

17 

81 

1850 

102 

32 

134 

1851 

112 

49 

161 

1852  167  66  233 

1853  190  62  252 


Year 

Males 

Females 

Total 

1854 

218 

82 

300 

1855 

177 

78 

255 

1856 

192 

61 

253 

1867 

175 

77 

252 

1858 

181 

65 

246 

1859  169  67  236 

1860  179  68  247 


2  Address  by  Mr.  A.  Pritchard,  Brit.  Med.  Journ.  August  8,  1863. 
^'  Address  on  Surgery  by  Mr.  Pritchard. 

■*  See  Report  on  Carbuncle,  Med.  Times  and  Gas.  1854,  p.  567. 

^  The  passage  is  quoted  at  length  in  the  section  on  '  Boils.'    See  also  some  remarks  by  the 
same  gentleman,  Lancet,  1864,  vol.  i.  p.  187. 
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contact,  produce  malignant  pustule  in  one  individual,  was  eaten  as  food  by  others 
•with  impunity.^  The  same  author  relates  an  instance  of  two  butchers  who  were 
attacked  with  charbon  after  having  killed  and  dressed  the  carcass  of  a  diseased  ox, 
which,  as  an  article  of  food,  proved  both  wholesome  and  savoury.^  Again,  the  flesh 
of  sheep  affected  with  carbuncular  disease  is  eaten  largely  in  Scotland,  and  that  with 
impunity.^ 

The  question  of  the  wholesomeness,  or  the  contrary,  of  the  flesh  of  diseased 
animals  as  an  article  of  food,  and  its  capability  to  cause  carbuncle,  is  at  present  sub 
judice ;  and  until  those  who  attribute  carbuncular  disease  to  this  cause  can  adduce 
facts  in  proof  of  their  assertions,  we  may  fairly  state  that  their  case  stands  'not 
proven.'  ^ 

Seat  of  carbuncle. — The  disease  is  most  usually  situated  on  the  back  of  the  trunk 
or  neck,  occasionally  encroaching  on  the  hairy  scalp,  on  the  buttocks,  or  the  extensor 
surface  of  the  limbs,  on  the  upper  or  lower  lip ;  its  favourite  seat  being  in  the  dense 
and  fibrous  integuments  over  the  posterior  median  longitudinal  line  of  the  body. 
Carbuncles  have  been  observed  on  the  front  of  the  abdomen  and  on  the  sides  of  the 
thorax.  As  a  rule,  they  appear  but  one  at  a  time,  though  they  may  follow  one 
another  in  succession. 

Through  the  kindness  of  Mr.  Wood  of  Shrewsbury,  we  are  enabled  to  quote  an  exceptional 
case  where  the  patient  at  onetime  suffered  from  eight;  this  gentleman  had,  on  a  previous  oc- 
casion, been  attacked  by  carbuncles.  He  was  a  free  liver,  and  a  large,  very  large  eater,  and 
he  eventually  died  almost  covered  with  carbuncles,  having  at  the  same  time  four  on  the  hack, 
one  on  the  nates,  two  or  three  upon  the  abdomen,  and  one  on  the  thigh ;  they  were  many  of 
them  very  large. 

A  carbuncle,  as  it  generally  occurs,  begins  in  a  painful  inflammatory  swelling  of 
the  integuments,  hard  to  the  touch,  red  in  colour,  very  obtusely  conical  in  shape,  and 
ill-defined  in  its  boundaries ;  it  gradually  increases  in  extent  and  hardness,  diflusing 
itself  through  the  surrounding  cellular  tissue  as  a  kind  of  inflammatory  cedema. 
After  a  few  days  the  colour  becomes  darker,  the  more  prominent  parts  being  of  a 
livid  red,  whei*e  the  cuticle  is  generally  raised  from  the  cutis  by  some  sanious  serum; 
on  the  bux-sting  of  this  vesicle  the  cutis  is  seen  to  be  perforated  by  several  small 
yellow  apertures,  which  give  exit  to  a  glutinous  purulent  fluid.  After  a  time  these 
separate  holes,  from  the  death  of  the  intervening  skin,  merge  into  one  large  i-agged- 
looking  opening.  At  the  bottom  of  the  cavity  thus  exposed  is  seen  a  slimy,  pultaceous 
slough,  extending  into  the  interstices  of  the  surrounding  cellular  tissue  beneath  the 
sound  skin,  and  possessing,  as  some  think,  a  characteristic  fcetor.  During  all  this 
time  the  inflammatory  cedema  around  may  have  been  extending ;  but  on  the  full  ex- 
posure of  the  slough  it  generally  begins  to  subside,  the  pain  lessens  in  intensity, 
suppuration  commences,  and  the  dead  parts  slowly,  and  as  it  were  reluctantly, 
separate  from  their  connections,  leaving  a  cavity  of  very  irregular  shape,  having 
generally  deeply  undermined  and  jagged  edges.  In  the  progress  towards  cure,  this  is 
filled-in  by  granulations  iip  to  the  level  of  the  skin,  and  when  cicatrised  leaves  an 
uneven  and  often  permanently  discoloured  scar. 

The  ordinary  progress  of  carbuncle,  as  above  described,  may  occupy  an  uncertain 
interval  of  time  extending  from  a  fortnight  to  some  months ;  indeed,  in  a  few 
instances,  the  vitality  of  the  skin  for  a  long  while  i-esists  the  sloughing  progress  which 
takes  place  in  the  tissues  beneath,  giving  rise  to  a  chronic  carbuncle,  where  the 
slough  is  both  slow  to  form,  and  when  formed  is  for  a  time  imprisoned  by  the  integu- 
ments ;  such  carbuncles,  if  opened,  have  the  appearance  of  an  abscess  with  semi-solid 
contents. 

The  slough  consists  of  the  subcutaneous  cellular  and  fibrous  tissues,  abundant  oil- 
globules,  and  the  products  of  the  inflammatory  process  in  various  stages  of  disintegra- 
tion. The  depth  to  which  it  penetrates  is  uncertain  ;  but  not  infrequently  on  the 
separation  of  the  dead  parts  the  muscles  below  are  seen  completely  bared,  or  even  to 

1  Bourgeois,  Pustule  maligne,  p.  73.  ^  Ihid.  p.  165, 

3  JVIed.  Times  and  Gaz.  1863,  p.  564 ;  also  1864,  vol.  i.  p.  217- 
■*  We  do  not  of  course  allude  to  parasitic  diseases. 
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some  extent  involved  in  the  slongliing.     To  sucli  a  depth  may  the  disease  extend  that 
a  carbuncle  on  the  anterior  abdominal  wall  may  produce  fatal  peritonitis.^ 

Death  may  occur  in  this  disease  from  exhaustion  caused  by  the  sloughing  and 
dischai-ge  from  the  carbuncle ;  these,  however,  alone  rarely  produce  sufficient 
depression  of  the  vital  powers  to  cause  death  ;  more  freqviently,  if  death  occurs  in 
this  manner,  the  fatal  exhaustion  has  been  occasioned  or  aggravated  by  hsemorrhage 
from  incision  of  the  carbuncle. 

When  the  disease  invades  to  any  extent  the  hairy  scalp,  death  may  occur  in  the 
same  manner  and  from  the  same  cause  so  frequently  seen  in  erysipelas  of  the  head ; 
the  fatal  issue  being  conventionally  attributed  in  these  cases  to  cerebral  effusion,  or 
inflammation  of  the  membranes  of  the  brain. 

By  far  the  most  frequent  and  efficient  cause  of  death  in  carbuncle  is  pysemia,  as 
characterised  during  life  by  rigors,  profuse  sweats,  and  general  depression,  and 
occasionally  by  the  formation  of  external  abscesses,  and  as  evidenced  after  death 
either  by  multiple  deposits  of  a  fibrino-purulent  nature  in  the  liver,  lungs,  kidneys, 
and  spleen,  or  by  secondary  abscesses  in  the  same  organs  or  elsewhere.^  During 
the  progress  of  the  cai-buncle  the  urine  is  thought  by  many  to  be  saccharine.  Cases 
of  this  kind  have  lieen  recorded  by  Prout,  "Wagner,  and  M.  Vulpian.  But  we  believe 
this  may  be  merely  a  coincidence,  as  we  have  been  unable  to  find  glycosuria  accom- 
panying the  attack  of  carbuncle,  nor  was  this  condition  of  the  urine  found  to  exist 
in  thirty-five  tabulated  cases  reported  in  the  '  Medical  Times  and  Gazette  '  for  18.54, 
p.  569. 

Treatment. — Since  such  conflicting  opinions  exist  on  the  subject  of  the  local 
treatment  of  carbuncle,  and  as  surgeons  of  eminence  and  experience  take  such  strong 
and  opposite  views  on  the  question,  we  shall  briefly  allude  to  the  most  common  plans 
of  practice.  At  the  same  time  we  venture  to  suggest  that  some  of  the  warmest 
supporters  of  particular  and  exclusive  methods  of  treatment  seem  to  pay  but  little 
heed  to  the  collateral  circumstances  of  each  particular  case  and  the  general  condition 
of  the  patient. 

And  first,  there  are  those  who  advocate  and  practise  incisions  of  vaiious  kinds, 
as  exercising  a  direct  effect  in  the  limitation  of  the  disease  both  in  its  duration  and 
extent. 

Secondly,  those  who  repudiate  incisions  and  advocate  various  kinds  of  caustics, 
ascribing  to  these  a  similar  effect. 

Thirdly,  there  are  those  who  make  use  of  local  applications,  of  a  more  simple  and 
less  heroic  kind ;  and,  distrusting  the  efficacy  of  both  caustics  and  incisions  as  means 
of  limiting  the  extent  of  the  disease  or  hastening  its  termination,  trust  to  the  consti- 
tutional powers  of  the  patient,  and  the  general  tendency  of  local  inflammatory  diseases 
to  bring  about  a  favourable  issue.  More  recently  a  plan  of  local  treatment  by 
pressure  has  been  introduced ;  it  is  said  to  limit  the  extent  of  the  disease,  to  relieve 
the  pain,  and  to  hasten  the  separation  of  the  slough. 

1 .  The  treatment  by  incision  is  adopted  in  the  progressive  stages  of  carbuncle ; 
that  is,  at  any  time  before  the  slough  has  begun  to  separate,  or  the  inflammation  to 
subside ;  it  is  probably  the  most  popular  plan  of  local  ti'eatment ;  and  it  generally 
consists  in  a  free  crucial  division  of  the  carbuncle  from  the  surface  towards  the 
deeper  parts,  extending  into  the  living  tissues  around  and  beneath. 

An  internal  or  subcutaneous  crucial  incision  has  been  recommended  by  Mr. 
French.  In  this  method  a  tenotomy  knife,  with  its  edge  upwards,  is  introduced  into 
the  circumference  of  the  indux-ation ;  and  the  whole  mass  is  divided  from  the  deeper 
parts  towards  the  skin,  taking  care  not  to'  wound  the  latter,  except  at  the  point  of 
puncture ;  a  second  subcutaneous  division  is  then  made,  in  the  same  way,  at  right 
angles  to  the  first.  When  the  bleeding  has  ceased,  Mr.  French  recommends  that 
the  surface  of  the  carbuncle  be  covered  with  collodion,  the  slough  being  allowed  to 
escape  through  the  punctures  in  the  base  of  the  swelling. 

1  Brit.  Med.  Journal,  August  8,  1863,  p.  162. 

"  For  instances  of  death  by  pygemia  from  carbuncle,  vide  Guy''s  Hospital  Reports,  1861, 
p.  466. 
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Another  species  of  subcutaneous  division  is  employed  by  some  ;  the  parts  being- 
split  horizontally.  By  others,  the  swelling  is  subcutaneously  broken  up,  and  sub- 
divided with  a  long  narrow  knife  passed  in  at  the  side. 

2.  The  method  of  local  treatment  by  caustic  consists  in  the  free  application  of 
caustic  potash  in  substance  to  the  centre  of  the  tumour,  until  the  latter  is  thoroughly 
disorganised.  This  plan  has  been  highly  recommended  by  Dr.  Physic,  and  at  his 
suggestion  has  been  extensively  adopted  in  America ;  while  in  this  country,  among 
others,  Mr.  Higginbottom  and  Mr.  Pritchard  have  chiefly  advocated  the  same  treat- 
ment, which  is  thus  described  by  the  latter  gentleman  :  '  In  whatever  stage  the  car- 
buncle is,  the  potash  is  to  be  applied,  and  rubbed  in  freely  in  the  centre  until  an  eschar 
is  fully  formed.  In  the  earlier  stages,  if  the  skin  is  still  unbroken,  it  must  be  used 
for  several  minutes,  until  the  death  of  the  central  portion  is  insured ;  the  size  of  the 
slough  to  be  made  varies  with  the  size  of  the  carbuncle.  In  general  terms,  the  dia- 
meter of  the  skin  to  be  destroyed  should  be  a  fourth,  or  even  a  third  of  the  diameter  of 
the  indurated  and  inflamed  mass.'  This,  says  Mr.  Pritchard,  is  generally  sufficient 
to  stop  the  progress  of  the  disease.  Subsequently,  the  parts  are  to  be  covered  with 
resiai,  turpentine,  or  camphor  cerate,  poultices  being  avoided.  The  cu'cumference  of 
the  swelling  may  be  covered  with  collodion,  or  a  strong  solution  of  lunar  caustic. 
Strict  cleanliness  is  to  be  observed,  and  the  slough  allowed  to  separate  spon- 
taneously. 

The  advantages  claimed  for  this  plan  of  treatment  are  the  following.:  the  avoid- 
ance of  haemorrhage ;  a  diminution  in  the  extent  and  duration  of  the  disease,  and 
thereby  a  saving  of  strength  to  the  patient ;  and  a  freedom  from  pytemia.^ 

3.  Coincidently  with  a  widespread  and  increasing  belief  in  the  general  tendency 
of  local  inflammatory  diseases  towards  spontaneous  recovery,  a  doubt  has  arisen 
in  many  minds  of  both  the  efficacy  and  necessity  of  such  remedial  measui-es  as  have 
for  their  object  the  cutting  short  of  the  progress  of  a  cai'buncle.  Thus  it  is  that 
many  surgeons,  formerly  advocates  for  crucial  incisions,  are  now  content  to  allow  the 
local  malady  to  run  its  course;  while,  by  a  judicious  administration  of  constitutional 
remedies,  they  endeavour  to  husband  the  strength  of  the  patient,  and  to  place  him  in 
the  best  position  to  support  the  tax  on  his  vital  powers.  This  treatment  is  adopted 
on  the  conviction  that  neither  local,  incisions  nor  caustics  favourably  influence  the 
duration  or  extent  of  the  disease  ;  while,  by  avoiding  incisions,  one  source  of 
danger — that  of  exhaustion  by  haemorrhage — is  altogether  excluded ;  and  this  is 
no  questionable  advantage  in  old  or  enfeebled  patients.  At  the  same  time,  another 
perilous  complication,  that  of  pyaemia,  is  less  likely  to  occur  in  this  plan  of  treatment 
than  in  the  case  where  incisions  are  employed. 

The  application  of  pressure  as  a  curative  agent  to  cai'buncles  was  first  ad- 
vocated, we  believe,  by  Mr.  OTerrall,  who  has  since  embodied  his  views  and  ex- 
perience on  this  subject  in  a  pamphlet.  Strong  testimony  to  the  efficacy  of  this  plan 
of  treatment  has  also  been  given  by  Mr.  M,  H.  Collis,  in  the  '  Dublin  Quarterly 
Journal,'  Feb.  1864. 

The  manner  of  applying  pressure  is  thus  described  by  Mr.  O'Ferrall :  '  The  com- 
pression must  be  firm,  and  must  begin  at  the  periphery  of  the  swelling,  and  gradually 
approach  its  centre.  In  the  early  period  of  the  practice,  I  was  accustomed  to  apply 
a  circular  piece  of  brown  soap-plaster,  spread  on  leather  or  cotton  cloth,  leaving  an 
opening  for  the  discharge  of  the  pus.  This  succeeded  in  many  instances ;  but  I 
found  that  a  firmer  support  was  necessary,  in  order  to  give  immediate  ease  to  the 
patient.  I  therefore  covered  this  piece  with  straps  of  plaster,  drawn  tightly  from 
the  neighbouring  sound  parts,  and  they  by  traction  exerted  a  firm  degree  of  compres- 
sion on  the  swelling.  In  some  localities,  where  the  tumour  is  of  small  size,  and 
traction  of  the  skin  is  not  easily  accomplished,  I  have  found  a  coating  of  collodion  of 
considerable  service,  producing,  by  its  contractile  properties,  a  nearly  similar  result.'  ^ 

^  Vide  a  comparison  between  the  results  of  treatment  by  incision  and  by  application  of 
collodion,  Yea?--Book  of  Med.  and  Surg.  1862,  p.  165. 

-  Dublin  Hospital  Gazette,  1858,  'On  the  Treatment  of  Anthrax  by  Pressure.' 
3  Ibid. 
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In  reviewing  the  methods  of  treatment,  we  believe  that  that  by  incision  has  the 
advantage  of  very  generally  affording  complete  relief  from  pain  ;  that  it  arrests  the 
further  extension  of  the  inflammation  is  less  certain,  and  we  much  doubt  if  the  final 
cure  is  by  it  at  all  expedited. 

Among  the  various  kinds  of  incision  for  carbuncle,  we  have  not  been  able  to 
discover  that  any  method  possesses  an  advantage  over  the  time-honoured  crucial  cuts. 
The  treatment  by  incision  has  the  disadvantage  of  causing  ha?morrhage,  and,  it  may 
be,  of  exposing  the  patient's  life  to  increased  risk  from  pyaemia  ;  if  employed  after  a 
carbuncle  has  ceased  to  make  progress,  this  treatment  may  do  damage  by  interfering 
with  the  natural  process  of  cure,  and  by  increasing  the  area  of  sloughing  and  suppura- 
tion.^ No  universal  plan  of  incising  carbuncles,  as  recommended  by  Mr.  Syme, 
can  be  adopted  without  great  danger  to  many  sufferers  from  the  disease.  To  the 
young  and  vigorous,  the  employment  of  the  knife  may  bring  relief  from  pain  without 
risk  to  the  general  strength  ;  while  in  the  case  of  those  who  are  debilitated  by  age  or 
other  causes,  the  questionable  local  advantages  of  incision  are  far  outweighed  by  the 
certain  i-isk  incurred  by  the  constitution  at  large. 

As  a  local  application  after  the  division  of  a  carbuncle,  a  poultice  may  be  used,  or, 
what  is  better  in  many  cases,  lint  steeped  in  turpentine,  spread  over  the  surface ;  or 
if  there  is  any  tendency  to  continued  haemorrhage,  the  lint  may  be  stuffed  into  the 
cuts  with  a  probe. 

Of  the  employment  of  caustics  we  have  no  personal  experience ;  it  is  a  plan 
strongly  recommended  by  competent  observers  and  surgeons  of  high  repute,  who 
have  had  large  opportunities  for  forming  a  sound  and  discriminating  judgment  on  the 
subject.  Of  local  applications  to  carbuncle  (until  the  slough  begins  to  separate),  the 
most  comfortable  to  the  patient  is  the  common  linseed-poultice,  or  wet  lint  and  oiled 
silk  ;  the  poultice  is  of  itself  too  relaxing  to  many  skins,  and  liable  to  give  rise  to  boils 
in  the  neighbourhood ;  it  is  rendered  more  suitable  to  the  particular  malady  by  being 
smeared  over  with  turpentine  and  resin  cerate.  Frequent  syringing  with  warm 
water,  a  weak  solution  of  chloride  of  zinc  or  of  carbolic  acid,  will  quicken  the  pro- 
cess of  separation  when  the  slough  has  fully  formed ;  and  occasionally  from  large 
carbuncles  considerable  masses  of  slough  may  be  advantageously  cut  away  with 
scissors. 

To  the  granulating  surface  after  the  separation  of  the  slough  some  application  of 
a  stimulant  kind  is  best  suited,  such  as  the  Peruvian  balsam  or  the  cerate  of  turpen- 
tine and  resin  ;  while  the  edges  of  the  cavity  may  usefully  be  approximated  by  careful 
strapping  with  plaster. 

The  constitutional  treatment  and  general  management  of  patients  suffering  from 
carbuncle  is  best  conducted  on  general  principles,  and  on  such  indications  as  the  age, 
circumstances,  manner  of  life,  and  standard  of  health  of  the  patient  afford,  and 
not  upon  any  specific  or  universal  line  of  treatment  directed  to  the  particular 
disease. 

The  bowels,  if  they  require  attention,  may  be  acted  on  by  some  non-irritating 
aperient ;  and  the  diet,  if  it  be  necessary  to  give  much  nourishment,  should  be  given 
in  an  easily  assimilable  form.  It  occasionally  happens  that,  starting  from  the  car- 
buncle, an  erysipelatous  inflammation  of  the  skin  spreads  to  the  parts  around  ;  this  it 
is  advisable  to  treat  either  by  the  application  to  the  surface  of  strong  collodion,  or  a 
paint  recommended  by  Mr.  Pritchard  of  Bristol,  consisting  of  iodide  of  potassium  and 
iodine,  each  a  scruple  to  one  ounce  of  collodion ;  ^  or  the  strong  caustic  solution 
recommended  by  Mr.  Higginbottom  may  be  advantageously  applied. 

Facial  carbuncle. — Under  this  name  we  propose  to  describe  a  disease  of  car- 
buncular  character,  which  often  differs  in  its  progress  and  consequences  so  much  from 
the  ordinary  affection  as  to  require  a  separate  notice.  Having  most  external  charac- 
teristics in  common  with  carbuncle,  in  its  constitutional  efiects  this  disease  may  be 
said  to  bear  much  the  same  relation  to  the  latter  as  does  scarlatina  maligna  to  scarlatina 
simplex.    Whether  the  fatal  tendency  of  facial  carbuncle  dejoends  upon  the  structural 

^  Vide  Med.  Times  and  Gaz.  1854,  p.  671,  report  on  Carbuncle. 
2  Brit.  Med.  Journ.  1863,  p.  155. 
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peculiarities  ^  of  the  part  affected  or  upon  the  essential  nature  of  the  disease,  we  shall 
not  venture  an  opinion. 

Facial  carbuncle  has  been  described,  under  the  name  of  multiple  furuncle  of  the 
face,  by  M  Dumereuil.^  It  has  been  alluded  to  as  agminated  furuncle  of  the  face  by 
Bourgeois,  in  his  work  on  malignant  pustule.  In  this  country,  as  we  believe,  the 
disease  was  first  described  by  Mr.  Harvey  Ludlow,  in  a  paper  entitled  '  Carbuncular 
Inflammation  of  the  Lips  and  other  parts  of  the  Face  ' ;  ^  and  this  is  one  of  the  best 
accounts  of  the  disease  that  is  published.*  The  cases  published  by  Mr.  Ludlow  have 
been  claimed  by  a  recent  writer  on  malignant  pustule  as  instances  of  the  latter  affec- 
tion.^ '  The  cases  reported  by  Mr.  Ludlow,'  says  Dr.  Budd,  '  are  all  characteristic 
examples  of  malignant  pustule.'  From  this  assertion  we  venture  entirely  to  dissent. 
In  speaking  of  cases  of  facial  carbuncle,  M.  Bourgeois,  in  his  work  on  malignant 
pustule,  states  that  it  is  not  uncommon  to  meet  with  a  fatal  termination  when  car- 
buncle occurs  about  the  mouth  or  other  parts  of  the  face ;  and  that  this  disease  is  to 
be  distinguished  from  malignant  pustiile  by  its  painfulness,  the  presence  of  pus,  the 
character  of  the  swelling,  and  by  other  characteristics  to  which  we  shall  presently 
allude. 

In  support  of  the  opinion  expressed  above,  we  would  direct  attention  to  the 
following  particulars  :  M.  Bourgeois^  remarks  of  malignant  pustule  that  its  name  is 
singularly  inappropriate,  since  it  conveys  an  idea  of  some  purulent  formation;  whereas 
the  secretion  of  pus  is  so  opposed  to  the  essence  of  the  disease  that  the  recognition  of 
the  smallest  quantity,  in  a  doubtful  case,  would  show  the  disease  at  once  to  be  of 
some  other  nature  than  malignant  pustule.  At  page  301  of  the  same  work,  among 
other  diagnostic  signs  of  malignant  pustule,  the  complete  absence  of  pus  is  enume- 
rated, '  since,  if  it  appear  spontaneously,  or  follow  upon  pressure,  one  can  say  certainly 
that  the  disease  is  not  of  the  nature  of  charbon.' 

On  examining  the  six  cases  reported  by  Mr.  Ludlow,  we  find  that  in  five  it  is 
stated  that  pustules  appeared  on  the  sui-face  of  the  part  affected ;  while  in  the  other 
case,  when  the  diseased  parts  were  incised  during  life,  a  thick  pultaceous  matter  is 
said  to  have  issued  from  the  cut  surfoce,  which  exhibited  punctiform  deposits  of  pus. 
Out  of  the  five  cases  that  presented  external  evidences  of  pus,  four  were  cut  into 
during  life ;  and  of  these  it  is  distinctly  stated  that  there  were  isolated  infiltrations 
of  pus  seen  on  the  cut  surface.  In  all  these  cases,  therefore,  pus  was  found  to 
exist. 

Of  pain  as  a  symptom  of  malignant  pustule,  M.  Bourgeois  remarks  that  one 
important  diagnostic  sign  of  the  disease  is  the  almost  complete  absence  of  pain  :  and 
elsewhere  he  remarks,  a  singular  circumstance  is  the  little  pain  these  enormous 
swellings  produce  :  while  of  Mr.  Lu.dlow's  cases  it  is  related  that  one  '  suffered  intoler- 
able pain,'  another  '  suffered  acutely,'  a  third  had  '  sharp  throbbing  pain,'  in  another 
case  the  pain  was  '  very  severe,'  and  in  two  cases  the  disease  is  said  to  have  been 
'  very  painful.' 

These  cases,  therefore,  differ  from  malignant  pustule  by  possessing  those  very 
symptoms  that  are  stated  by  Bourgeois  to  be  charactei-istic  of  carbuncle  of  the  face. 
In  addition  to  this,  at  the  time  the  cases  occurred,  the  question  of  their  being  instances 
of  malignant  pustule  was  considered  and  negatived  both  by  Mr.  Ludlow  and  by 
others  well  qualified  to  form  a  sound  and  discriminating  judgment. 

That  cai-buncles  form  on  the  face,  and  running  the  ordinary  course  of  that  malady, 

^  The  facial  vein  differs  from  other  external  veins  in  being  less  flaccid  in  its  walls  and 
more  patent  in  its  canal,  and  commmiicating  at  its  lower  dependent  end  with  the  jugular, 
and  by  its  upper  with  the  sinuses  of  the  brain  ;  thus  affording  unusual  facilities  for  the  escape 
of  morbid  material  from  its  canal  into  the  general  circulation. 

^   Gazette  hehdoviadaire,  1863,  No.  47. 

^  Med.  Times  and  Gaz.  September  1862, 

■*  See  also  Archiv.  gen.  de  Med.  1870,  Juin.  '  Recherches  sur  les  causes  de  la  gravite  par- 
ticuliere  des  anthrax  et  des  furoncles  de  la  face,'  par  J.  D.  Reverdin. 

^  On  the  Occurrence  of  the  Malignant  Pustide  in  England,  hj^^,  Budd,  M.I).  London, 
186.3. 

^  Pustule  maligne  et  (Edeine  mcdin,  par  J.  Bourgeois,  Paris,  1861. 
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pi^oduce  no  unusual  constitutional  disturbance,  is  a  matter  of  common  observation  j 
but  that  carbuncles,  differing  in  their  early  stages  in  no  recognisable  feature  from  the 
above,  not  infrequently  prove  fatal,  is  but  too  true. 

Facial  carbuncle  generally  commences  in  a  small  itchy  pustule  or  vesicle  upon  one 
of  the  lips  (the  upj)er  lip  for  the  most  part) ;  this  vesicle,  in  a  day  or  two  after  its 
rupture,  is  followed  by  a  firm  cedematous  swelling  of  the  lip,  also  of  the  nose  and 
cheek,  producing  a  hideous  deformity,  A  few  pustules,  or  vesicles,  generally  soon 
show  themselves  about  the  red  edge  of  the  hp,  and  the  swelling  extends ;  the  sur- 
rounding induration  being  perhaps  less  defined  than  in  carbuncle  occurring  elsewhere. 
The  pain  is  most  intense,  and  the  colour  of  the  surface  generally  passes  through  the 
shades  of  bright  red,  dusky  red,  and  dark  plum  colour,  until  it  is  almost  black,  par- 
ticularly about  the  mncous  margins  of  the  lips.  Suppuration  is  slow  to  occur ;  but, 
if  the  patient  live  long  enough,  pus  will  form  and  be  discharged  together  with  the 
disintegrated  cellular  tissue. 

The  constitutional  symptoms  early  in  the  disease  indicate  great  depression  of  the 
vital  powers,  the  pulse  being  generally  frequent  and  feeble,  the  skin  hot,  and  the 
tongue  soon  becoming  dry.  Too  often  rapid  breathing  with  pneumonia  or  pleurisy 
supervenes,  and  death  occurs  from  pyaemia ;  the  purulent  infection  of  the  blood  either 
originating  in  facial  phlebitis,  as  evidenced  by  the  swelling  and  induration  in  the 
course  of  the  veins,  and  spreading  upwards  through  the  orbit  to  the  cavernous  sinus, 
where  pus  may  be  formed ;  or  it  may  be  the  general  circulation  is  contaminated 
through  the  facial  and  external  jugular  veins. ^ 

The  following  fiirnisiies  a  characteristic  example  of  the  disease  ;  we  are  indebted  to  the 
kindness  of  Sir  James  Paget  for  its  particulars.  A  young  gentleman  of  moderately  strong  con- 
stitution, when  in  his  usual  health,  noticed  a  small  pimple  on  his  upper  lip ;  it  gave  bim  no  pain 
at  first,  hut  on  the  second  day  it  enlarged,  and  became  painful  ;  on  the  third  day  he  kept  his 
bed,  with  increasing  pain  and  swelling,  and  some  constitutional  fever.  He  quickly  became 
worse  ;  and  on  the  fifth  day  the  whole  of  the  left  half  of  the  upper  lip  and  part  of  the  ad- 
joining cheek  were  occupied  by  a  thick  hard  carhuncular  swelling  not  very  distinctly  defined 
in  exteiit.  The  sliin  over  it  was  dusky  brownish  and  purplish  red,  and  the  rest  of  the  cheek 
was  cedematous,  dusky,  and  hot.  Fie  had  severe  hiuning  pain  in  the  part ;  the  pulse  was 
145,  full,  jarring,  and  rather  hard ;  the  tongue  was  dry  and  brown  down  the  centre  ;  skin 
hot  and  dry ;  thirst  extreme  ;  slight  headache  ;  he  had  had  no  shivering  or  sickness,  and  his 
appetite  was  good.  The  carbuncle  was  split  from  the  mucous  edge  of  the  lip  ;  there  was 
considerable  htemorrhage,  which  recurred  a  short  time  afterwards  so  freely  as  to  require  pres- 
sure to  restrain  it.  He  was  ordered  plenty  of  wine  with  nourishing  food  and  bark.  After 
the  incision,  for  the  first  day  the  swelling  and  pain  much  subsided,  the  face  regained  a  more 
natiu'al  colour,  and  the  patient  passed  a  good  night.  On  the  seventh  day,  though  the  parts 
had  lost  some  of  their  hardness,  yet  the  general  swelling  had  increased  in  extent,  and  pus  began 
to  be  discharged  in  flakes  from  the  wound.  In  his  general  condition  the  patient  was  not 
worse.  On  the  eighth  day  the  carbuncle  had  still  further  suppurated,  the  general  osdema  had 
extended  over  the  eyelids,  and  there  was  marked  protrusion  of  the  eyeballs  and  chemosis  of  the 
conjunctiva.  The  pulse  had  fallen  to  104,  the  skin  and  the  tongue  were  moist,  Next  day,  the 
ninth  of  the  disease,  the  pulse  fell  to  84,  the  patient  became  torpid,  and  at  length  nearly  un- 
conscious. He  ceased  to  care  for  his  food,  his  urine  passed  involuntarily,  he  became  restless, 
trying  to  get  out  of  bed ;  the  eyes  were  still  farther  protruded.  A  purge  was  given,  the 
quantity  of  stimulant  diminished,  and  a  blister  applied  to  the  nape.  Next  day  his  general 
condition  was  rather  improved,  though  the  eyeballs  protruded  more  ;  a  slough  had  separated 
from  the  lip,  and  pus  issued  sparingly  from  small  holes  in  its  surface  ;  there  was  redness  and 
swelling  over  the  right  temple.  On  the  eleventh  day,  he  partially  recovered  his  consciousness 
and  power  of  voluntary  micturition,  and  seemed  better  generally.  On  the  twelfth  he  was 
still  better  ;  a  small  abscess  was  opened  over  the  nose ;  pustules  appeared  on  the  eyelids.  The 
carbuncle  was  at  this  time  discharging  thick  pus,  was  shrinking  and  softening ;  pulse  104, 
with  good  power ;  food  and  wine  taken  readily.  Next  day  the  improvement  continued  in  all 
respects.  On  the  fourteenth  day  he  again  became  dull  and  heavy,  his  pidse  rose  to  148,  his  urine 
was  retained,  a  swelling  appeared  on  the  parotid  ;  meantime  the  carbuncle  was  healing,  and 
the  swelling  of  the  face  was  diminishing.  During  the  next  two  days  he  became  worse  ;  a 
pustular  eruption  appeared  about  his  abdomen  and  thighs,  and  two  abscesses  on  his  forehead ; 
and  he  sank  on  the  sixteenth  day  ;  the  carbuncle  being  nearly  healed,  the  swelling  on  the  face 
ha\iDg  almost  disappeared,  and  the  protrusion  of  the  eyeballs  having  diminished  in  extent. 
During  the  last  few  days  of  his  illness  there  had  been  noticed  some  fulness  of  the  veins  about 
the  left  eyelid,  and  a  feeling  of  induration  about  the  lower  part  of  the  facial  veins. 


^  Vide  Transactions  of  the  Clinical  Society,  1870,  'On  Malignant  Carbuncle  of  the  Face,' by 
T.  Smith. 
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The  cause  of  deatli  in  tJiia  case,  as  in  others  of  which  we  possess  the  histories,  appears  to 
have  been  pyaemia,  as  evidenced,  iuthe  case  quoted,  hy  the  secondary  abscesses  whicli  formed, 
and  perhaps  by  the  pustular  eruption,  which,  occurring  as  it  did  coincidently  with  an  aggra- 
vation in  the  constitutional  symptoms,  probably  indicated  a  purulent  infection  of  the  blood. 

From  the  local  symptoms  alone,  we  know  of  no  circumstance  that  will  enable  us 
to  determine  with  certainty  in  cases  of  facial  carbuncle  whether  the  disease  will  be  of 
the  benign  form  or  otherwise.  Early  suppuration,  moderate  pain,  and  a  distinctly 
limited  area  of  inflammatory  oedema,  are  favourable  signs ;  while  the  opposite  condi- 
tions portend,  bub  by  no  means  infallibly  indicate,  an  unfavourable  issue  to  the  case. 
The  constitutional  symptoms  are  often  the  first  warning  of  the  serious  nature  of  the 
disease,  and  they  are  genei'ally  from  the  very  first  of  an  asthenic  type ;  yet  it  not 
infrequently  happens  that  nothing  to  excite  anxiety  occurs  either  in  the  constitutional 
or  local  symptoms  until  the  access  of  well-marked  pysemic  rigors. 

Treatment. — In  the  treatment  of  facial  carbuncle  topical  remedies  seem  to  have 
even  less  efiect  upon  the  disease  than  when  employed  elsewhere ;  and  incisions,  if 
they  exercise  (as  we  believe  they  do)  but  little  beneficial  efiect  when  used  for  carbuncle 
in  other  parts  of  the  body,  exercise  still  less  when  employed  on  the  face.  The 
indications  for  general  treatment  are  best  found  in  the  constitution  and  condition  of 
the  patient  :  nutritious  food  and  an  abundant  supply  of  stimulants  being  generally 
required.  Sir  James  Paget  has  had  good  success  from  the  employment  of  quinine  in 
this  disease  in  very  large  doses;  suflicient,  that  is,  to  pi'oduce  the  chai'acteiistic 
symptoms  of  cinchonism. 

Malignant  Pustule  or  Charbon. 

The  following  description  of  this  disease  is  chiefly  taken  from  M.  Bourgeois' woi'k- 
entitled  '  La  Pustule  maligne  et  OEdeme  malin'  (Paris,  1861).  For  an  exhaustive 
list  of  the  various  Continental  authorities  on  this  subject,  we  would  refer  the  reader 
to  an  excellent  pamphlet  on  the  occurrence  of  malignant  pustule  in  England,  by  Di'. 
William  Budd,  who  has  collected  a  number  of  intei-esting  cases  to  establish  the 
existence,  and  even  to  some  degree  the  prevalence,  of  malignant  pustule  in  our  own 
country. 

Certain  herbivoi"ous  mammalia — namely,  oxen,  sheep,  and  goats ;  horses,  donkeys, 
rabbits,  hares,  and  it  may  be  others,  are  liable  to  an  internal  disease,  or  tyj^e  of 
disease,  to  which  various  names  have  been  applied.  As  a  class,  these  affections  are 
termed  '  charbonneux '  by  the  French.  The  particular  disease,  as  it  occurs  in  the 
ox  and  sheep,  is  termed  in  this  country  '  the  blood,'  'joint-murrain,'  '  black  quarter,' 
or  the  '  quarter  evil.'  The  French  synonyms  for  the  same  are  '  quartier,'  '  charbon,' 
and  '  sang-de-rate '  in  the  case  of  sheep  ;  while  in  the  ox  the  disease  is  termed  '  le 
sang,'  or  '  maladie  de  sang.'     In  Germany  the  same  disease  is  termed  '  milzbrand.' 

Malignant  pustule  or  charbon  in  man  is  derived  from  the  poison  generated  by 
this  disease  in  animals.  The  disease  can  be  communicated  to  man  by  direct  contact 
with  the  hair,  the  hoofs,  the  horns,  the  hide,  the  bones,  the  flesh,  or  the  blood  of  the 
diseased  animal ;  and  in  this  way  butchers,  farriers,  shepherds,  and  curriers  usually 
acquii-e  the  disease  :  while  straw  or  other  litter,  hurdles,  splinters  of  wood,  stones, 
articles  of  clothing,  may  act  as  media  for  the  communication  of  the  disease  to  man. 
Flies  and  other  insects  that  have  been  in  contact  with  the  carcases  of  diseased 
animals  may  also  transmit  the  disease.^  The  use  of  the  flesh  and  milk  of  diseased 
animals  is  a  more  doubtful  medium  of  infection ;  indeed,  so  many  are  the  instances 
of  a  negative  kind,  where  flesh  that  has  caused  malignant  pustule  by  simple  contact 
has  been  taken  as  food  with,  impunity,  that  M.  Bourgeois  hesitates  to  include  this  as 
a  means  of  infection. 

Similarly,  it  is  doubtful  if  the  disease  can  be  communicated  by  contact  from  man 
to  man,  or  from  man  back  to  animals ;  such  experiments  having  been  at  present 
always  followed   by  a  negative  result.     Nor  is  it  probable  that  the  disease  can  be 

*  Instances  of  nearly  all  the  above-mentioned  modes  of  contagion  are  given  in  M.  Bourgeois' 
work. 
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communicated  to  man  in  the  way  of  infection ;  we  mean  simply  by  atmospheric 
influences,  and  without  actual  contact  with  the  poison. 

The  disease  almost  always  attacks  some  exposed  part  of  the  body,  and  is  therefore 
most  common  on  the  face  and  hands.  This  is  as  one  would  expect,  from  the  local 
origin  of  the  malady. 

For  some  time  after  its  onset,  malignant  pustule  is  a  purely  local  affection, 
and  during  this  stage  it  is  within  control ;  and  if  the  proper  treatment  be  adopted,  it  can 
almost  certainly  be  arrested,  and  the  constitutional  effects  of  the  malady  be  averted. 

The  following  is  the  usual  course  of  the  disease  :  from  one  to  three  days  after  the 
appKcation  of  the  virus  to  the  suiface  of  the  body,  there  appears  on  the  part  a  small 
red  spot  like  a  flea-bite,  which  is  sometimes  preceded,  and  is  always  accompanied  by 
a  smart  itching.  After  twelve  or  flfteen  hours,  a  small  vesicle  appears  on  this  spot 
about  the  size  of  a  pin's  head,  containing  a  little  brownish-red  or  yellow  serum,  on  the 
rupture  of  which  the  itching  generally  ceases,  and  the  skin  beneath  is  seen  to  be  dry 
and  of  a  yellowish-brown  or  black  colour.  This  discoloured  spot  indicates  death 
of  a  thin  layer  of  the  true  skin,  which  soon  extends  through  its  whole  thickness. 

In  less  than  twenty-four  hours  a  fresh  crop  of  vesicles  appears,  distended  with 
brownish-yellow  serum  ;  they  are  situated  in  an  irregular  circle  around  the  eschar  of 
the  skin.  At  this  time  the  eschar  is  depressed,  dry,  of  a  brownish-yellow  or  black 
colovir,  and  but  little  painful  on  pressure.  After  twenty-four  or  forty-eight  hours, 
the  parts  beneath  swell,  harden,  and  form  a  solid  lump,  which  is  pretty  well  defined 
in  extent,  and  can  be  raised  with  the  finger  from  the  surrounding  tissues  ('  bouton  ')  : 
this  swelling  is  occasionally  absent.  The  mortification  now  extends  up  to,  and  even 
beneath,  the  circle  of  vesicles.  As  these  are  destroyed  by  the  extension  of  the 
mortification,  fresh  ones  form  on  the  parts  ai'ound  ;  while  the  skin  about,  which  at 
first  was  pale,  reddens  and  finally  becomes  of  a  livid  red  colour.  As  the  swelling 
increases,  oedema  comes  on  in  the  surrounding  integument,  which  is  ill-defined  in  its 
borders,  gradually  fading  away  into  the  healthy  tissue.  This  swelling  is  but  little 
painful,  the  temperature  is  but  slightly  raised,  and  it  gradually  extends  itself,  while 
bullae  form  over  the  dead  tissue  towards  the  centre  of  the  swelling.  The  central 
slough  enlarges,  but  not  to  any  great  extent  or  depth  ;  it  is  now  extremely  hard, 
while  the  surrounding  swelling  and  oedema  may  become  enormous.  A  curious  fact, 
says  M.  Bourgeois,  is  the  little  pain  that  these  large  swellings  cause ;  and  that  when 
they  become  painful  it  may  be  looked  upon  as  a  hopeful  sign  that  a  reactionary 
process  has  commenced.  If  the  disease  be  situated  upon  the  trunk  or  exti'emities, 
inflamed  and  indurated  lymphatics  are  often  seen  stretching  away  from  the  swelKng 
to  the  neighbouring  glands.  Such  is  the  usual  course  of  a  malignant  pustule :  at 
first  a  red  spot,  then  a  vesicle,  then  a  solid  and  circumscribed  swelling  beneath 
(Humeur  chai'bonneuse  ')  surrounded  by  a  difliused  and  softish  oedema,  a  dry  leathery 
central  eschar,  and  a  secondary  formation  of  vesicles  or  bullae. 

The  more  characteristic  signs  as  distinguishing  this  disease  from  others  may  be 
stated  to  be  a  remarkable  freedom  from  severe  pain,  the  little  increase  in  the 
temperature  of  the  parts,  the  dryness  of  the  slough,  the  entire  absence  of  pus  in  all 
stages  of  the  malady,  and  the  fact  that  the  destruction  of  the  tissues  proceeds  from 
the  skin  towards  the  deeper  tissue,  and  not,  as  in  carbuncle,  by  a  central  sloughing 
of  the  subcutaneous  parts,  followed  by  death  of  the  skin. 

Malignant  pustule  generally  lams  its  course  either  to  a  favourable  or  fatal  issue 
in  a  period  varying  from  four  to  nine  days.  One  must  not  suppose,  says  M.  Bourgeois, 
that  all  malignant  pustules  follow  this  succession  of  changes  exactly  as  described 
above.  In  some  cases  the  eschar  is  not  larger  than  a  lentil,  and  occupies  but  a  part 
of  the  thickness  of  the  integument,  the  surrounding  oedema  hardly  exceeds  the 
'  tumeur  charbonneuse '  in  extent ;  which  latter  may  even  not  exist,  and  these 
difierences  are  consistent  with  the  most  favourable  or  fatal  issue.  Still,  for  the  most 
part,  the  more  extensive  the  local  afiection,  the  more  is  there  to  be  apprehended  as 
regards  the  issue  of  the  case. 

C onstitutioncd  sym2otoms. — These  may  early  show  themselves;  often  soon  after 
the  appearance  of  the  first  vesicle,  the  patient  being  seized  with  rigors,  headache,  and 
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symptoms  of  general  depression.  At  other  times  the  symptoms  come  on  a  few  days 
later,  most  commonly  showing  themselves  between  two  and  three  days  after  the 
appearance  of  the  circumscribed  swelling  ('  bouton  ')  at  the  base  of  the  eschar  j  very 
soon  the  tongue  becomes  coated  with  a  white  fur;  the  pulse  is  full,  frequent,  and 
soft ;  the  bowels  constipated ;  the  appetite  is  lost.  These  symptoms  are  generally 
followed  by  bilious  vomiting,  depression,  faintings,  difficulty  of  breathing,  loss  of 
sleep,  a  coldness  of  the  external  surface,  a  failure  of  the  pulse,  cold  sweats,  and  the 
patient  generally  dies  in  a  condition  much  resembling  that  of  collapse  from  cholera ; 
delirium  is  rare.  Usually  before  death  the  local  swelling  ceases  to  increase  ;  indeed, 
in  some  few  cases,  may  recede,  while  the  colour  of  its  surface  becomes  more  livid  and 
it  loses  its  temperature. 

Post-mortem,  appearances. — The  decomposition  of  the  body  is  very  rapid.  The 
serous  cavities  generally  contain  a  small  quantity  of  darkish  serum ;  the  blood  is 
found  fluid  and  dark-coloured;  small  ecchymoses  are  often  found  on  the  mucous 
membrane  of  the  stomach  and  small  intestines  ;  the  spleen  is  engorged  with  blood 
and  softened ;  the  liver  and  other  parenchymatous  viscera  are  more  or  less  congested 
with  dark-coloiu-ed  blood. 

The  posterior  lobes  of  the  lungs  are  much  loaded  with  blood,  and  the  bronchial 
mucus  is  blood-stained. 

The  heart  and  brain  show  the  same  tendency  to  early  softening  and  passive  con- 
gestions ;  the  local  slough,  if  examined,  is  found  to  consist  of  dry  stratified  layers, 
dark  brown  or  black  in  colour,  like  old  leather  in  consistence,  and  creaking  when  cut 
with  a  knife. 

Prognosis. — Of  the  various  circumstances  inflviencing  the  prognosis,  M.  Bourgeois 
enumerates — 1,  the  age;  2,  the  seat  of  the  afiection ;  3,  the  constitution  of  the 
patient;  and  4,  the  local  character  of  the  disease,  and  its  duration  before  treatment 
is  adopted.  1,  the  younger  the  patient,  the  better  is  the  prospect  of  recovery  ;  2,  the 
head  and  neck  are  the  most  dangerous  seats  of  malignant  pustule ;  3,  as  in  other 
diseases,  the  amount  of  constitutional  resistance  the  patient  can  oppose  to  the  malady 
largely  influences  his  chance  of  recovery ;  4,  it  is  a  highly  favourable  circumstance  if 
the  patient  is  seen  when  the  disease  is  still  local,  and  before  the  symptoms  of  general 
blood-poisoning  have  shown  themselves ;  arid  the  prospect  of  recovery  is  less  bright 
the  longer  the  time  that  has  elapsed  since  the  onset  of  the  malady,  and  the  greater 
the  severity  of  the  constitutional  symptoms.  A  favourable  local  sign  is  the  existence 
of  a  bright-red  flush  ovei-  the  part,  and  any  considerable  increase  in  the  normal 
temperature;  also  the  distinct  limitation  of  the  local  induration  may  be  looked 
upon  as  a  circumstance  of  favourable  augury. 

Treatment.  — Since  this  malady  in  its  first  onset,  and  for  an  uncertain  period 
afterwards,  is  merely  a  local  affection,  it  is  for  a  time  within  the  control  of  local 
remedies ;  these  being  any  of  the  more  active  forms  of  potential  cautery  and  the  hot 
iron.  M.  Bourgeois  agrees  with  others  in  recommending,  as  the  most  efficient  and 
easily-applied  form  of  caustic,  the  solid  hydrate  of  potash,  which  the  former  gentleman 
uses  by  rubbing  the  solid  stick  of  potash  into  and  around  the  eschar  and  its  surround- 
ing vesicles,  until  it  is  thoroughly  destroyed  and  the  healthy  tissues  are  reached ;  the 
semi-fluid  detritus  is  then  to  be  wiped  away,  and  the  dead  pai-ts  allowed  to  separate 
by  ulceration. 

In  cases  where  the  disease  has  made  great  progress  before  being  subjected  to 
treatment,  and  the  tissues  are  penetrated  to  some  depth,  M.  Bourgeois  recommends 
that  a  layer  from  the  surface  of  the  eschar  be  raised  and  removed  with  a  knife,  and 
the  potash  be  then  applied.  In  any  case  where  the  local  slough  extends  after  the 
application  of  the  caustic,  the  latter  must  be  reapplied  as  soon  as  the  non-arrest  of 
the  local  disease  becomes  evident. 

The  constitutional  remedies  in  this  disease  are  such  as  the  general  symptoms  of 
the  case  would  suggest,  the  indication  being  to  avoid  all  measures  likely  to  exhaust 
the  patient,  and  to  administer  stimulants  and  nourishing  food  in  an  easily  assimilable 
form. 

Occasionally  malignant  pustule  assumes  another  external  appearance,  to  which 
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M.  Bourgeois  gives  the  name  of  malignant  cedema,^  It  differs  from  malignant 
pustule  only  in  its  external  manifestation ;  in  all  more  essential  features  the  diseases 
are  identical.  It  is  generally  met  with  about  the  eyelids  and  face.  The  prominent 
feature  of  this  form  of  the  disease  is  a  softish,  ill-defined,  indolent-looking  cedema  of 
a  pallid  colour,  rapidly  increasing ;  the  subsequent  formation  of  vesicles  is  less 
regular,  and  the  appearance  of  a  characteristic  central  eschar  may  be  absent,  as  also 
may  be  the  central  induration. 

Since  the  writing  of  the  original  article,  this  disease  has  been  the  subject  of 
careful  investigation,  and  the  literature  of  the  subject  is  now  very  extensive.  It  is 
now  known  to  depend  upon  the  presence  in  the  blood  and  other  parts  of  the  body  of 
a  large  bacillus  whose  characters  are  well  marked  and  unmistakable.  A  disease 
affecting  woolsorters,  and  known  as  '  woolsorters  '  disease,'  has  been  traced  to  the  same 
catise.  It  would  be  out  of  place  in  this  work  to  enter  at  all  upon  the  natural  history 
of  the  affection  ;  those  who  are  desirovis  of  studying  it  are  referred  to  the  following 
publications : — '  Recherches  experimentales  sur  la  maladie  charboneuse,'  par  H. 
Toussaint,  of  Toulouse  ;  the  article  on  Anthrax  by  Bollinger,  in  '  Ziemssen's  Encyclo- 
pedia of  the  Practice  of  Medicine,'  translation  by  D.  Albert  H.  Buck,  vol.  iii. ;  the 
Brown  Lectures,  by  Dr.  W.  S.  Greenfield^  delivered  at  the  University  of  London,  and 
published  in  the  '  Lancet,'  1880,  1881  ;  and  to  the  most  important  researches  of  M. 
Pasteur,  a  brief  account  of  which  will  be  found  in  his  address  at  the  recent  meeting 
of  the  International  Medical  Congress  of  1881.  At  the  same  time  little  or  nothing 
need  be  added  to  the  account  of  the  local  symptoms,  except  to  say  that  in  some 
examples  of  th^e  disease  the  buttons  may  be  absent,  while  a  diffuse  local  oedema  is 
found.  An  interesting  communication  by  Mr.  Davies  CoUey  is  to  be  found  in  the 
Medico -Chirurgical  Transactions  for  1881.  He  points  out  that  while  the  disease  is 
very  uncommon  in  most  parts  of  London,  a  considerable  number  of  cases  are  brought 
to  Guy's  Hosiaital  which  have  originated  in  the  leather  warehouses  of  that  locality. 
The  Guy's  Hospital  surgeons  are  strong  advocates  of  early  and  free  excision  of  the 
affected  part.  It  is  perhaps  also  wise  to  mention  glanders  in  connection  with  anthrax 
as  a  disease  that  might  possibly  be  confused  with  it ;  an  account  of  this  disorder  will 
be  found  in  the  essay  on  Animal  Poisons. 

Chilblain, 

This  term  is  applied  to  certain  characteristic  local  inflammations  of  the  integu- 
ment of  an  asthenic  type,  subject  to  regularly  recui-ring  attacks  of  congestion.  They 
appear  in  persons  predisposed  to  the  affection  under  circumstances  of  sudden  varia- 
tions in  the  external  temperature. 

A  predisposition  to  this  affection  often  prevails  in  certain  families ;  it  exists  most 
frequently  in  the  young  of  both  sexes,  and  in  adult  females  more  often  than  in  men. 
This  liability  to  chilblains  generally  passes  off  as  manhood  comes  on,  and  is  but  rarely 
met  with  in  men  over  forty  years  of  age,  though  in  women  it  may  continue  through- 
out life. 

The  predisposition  to  chilblains  is  often  connected  with  a  certain  slowness  or 
feebleness  of  the  general  circulation,  as  evidenced  by  cold  feet  and  hands,  and 
occasional  lividity  of  the  finger-ends  and  lips  during  winter-time.  Their  appearance 
is  genei'ally  ascribed,  and  often  with  truth,  to  the  too  sudden  warming  of  a  part 
when  thoroughly  chilled  down  by  previous  exposure  to  cold.  But  a  change  of 
weather,  or  of  residence  to  a  colder  neighbourhood,  a  sudden  thaw  after  snow  or 
prolonged  frost,  or  the  appearance  of  an  east  wind,  is  sufiicient  to  occasion  them  in 
many  persons.  In  some  individuals,  if  the  hands  or  feet  are  chilled  down,  from  any 
cause,  below  a  certain  standard,  notwithstanding  all  pi'ecautions  to  the  contrary,  it 
is  impossible  to  restore  the  temperature  without  producing  one  or  more  chilblains. 

There  are  three  kinds,  or  rather  degiees,  of  chilblaius  :  1st,  where  there  is  simple 
congestion,  generally  attended  by  great  itching,  alternating  with  periods  of  extreme 

^  Bourgeois,  p.  105. 
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tenderness  to  external  pressure ;  2nd,  where  vesication  occurs  ;  and  3rd,  where  death 
of  the  subjacent  skin  or  areolar  tissue  takes  place. 

The  same  chilblain  may  pass  through  all  these  phases  in  the  above-named  order ; 
but  more  frequently  we  find  that  in  the  same  individual  chilblains  run  a  pretty  con- 
stant course.  In  some  they  do  not  vesicate  or  break ;  in  others  they  vesicate  easily, 
and  on  breaking  show  superficial  excoriations ;  in  others,  after  breaking,  the  sub- 
jacent integument  is  found  ulcerated  or  more  completely  devitalised.  Again,  some 
persons  suffer  from  chilblains  which  itch  but  little,  bvit  show  themselves  as  red  and 
intensely  sensitive  swellings  of  the  integuments.  From  the  appearance  of  a  chilblain 
in  its  early  stage  but  little  information  is  to  be  gained  as  to  its  eventual  result. 
Most  persons,  however,  know  too  well  what  course  their  own  chilblains  will  pursvie 
from  repeated  experience. 

The  local  symptoms  and  appearance  of  chilblains  are  too  familiar  to  require  a 
special  description,  and  we  therefore  pass  them  by  to  allude  to  a  peculiarity  belonging  to 
this  afiection,  which,  we  believe,  has  not  previously  attracted  notice.  The  pecidiarity 
to  which  we  wish  to  draw  attention  is  that  regular  and  periodical  exacerbations 
occur  in  the  local  symptoms  so  long  as  the  chilblain  is  in  progress. 

Almost  all  chilblains  are  subject  to  a  diurnal  attack  of  congestion,  which  occui's 
during  the  afternoon  or  towards  evening,  when  the  affected  part,  by  a  feeling  of 
increased  heat  and  a  pricking  sensation,  shows  signs  of  an  increased  afflux  of  blood  ; 
this  is  soon  followed  by  intense  itching,  then  by  swelling,  with  relief  to  the  irritation ; 
and  lastly  succeeds  a  condition  of  soreness,  aching,  and  extreme  sensibility  to  pressure, 
which  continues  throughout  the  night,  and  is  peculiarly  appreciable  next  morning, 
when  the  suflerer  puts  on  his  shoes  or  boots. 

The  exact  hour  of  the  daily  attack  of  congestion,  as  well  as  its  severity,  may, 
within  certain  limits,  be  influenced  by  external  circumstances.  Thus  the  attack  may 
be  hastened  by  anything  which  stimulates  either  the  local  or  general  circulation  of 
the  body,  svich  as  the  exposure  of  the  parts  affected  to  the  warmth  of  a  fire  or  a  heated 
room.  The  constitutional  effect  of  the  midday  meal  in  children,  and  the  evening 
dinner  in  adults,  is  generally  sufficient  to  determine  the  period  of  attack ;  children 
for  the  most  part  suffering  in  the  afternoon,  adults  in  the  evening,  during  or  after 
dinner  :  conversely  the  opposite  effects  may  be  observed  where  external  circumstances 
are  unfavourable  to  the  advent  of  the  attack,  which  latter  may  be  postponed  until 
after  the  sufferer  has  retired  to  rest.  In  many  young  persons  at  boarding-schools 
the  extremities  are  cold  throughout  the  day  ;  and  it  is  not  until  the  child  is  in  bed 
that  the  general  temperature  is  restored  to  its  natural  standard.  The  severity  of 
each  daily  exacerbation  generally  bears  a  direct  relation  to  the  degree  of  cold  to 
which  the  patient  has  been  previously  exposed  ;  and  tlie  colder  the  chilblains  are  in 
the  morning,  the  more  will  they  itch  in  the  afternoon. 

We  have  occasionally  met  with  persons  whose  chilblains  are  subject  to  two 
attacks  of  congestion  daily  :  the  first  occurring  late  in  the  afternoon ;  the  second  at 
night-time,  when  the  parts  are  warm  in  bed.  In  some  few  persons  chilblains  do  not 
itch  at  all — they  tingle  and  burn  during  the  daily  attack,  and  at  other  times  are 
swollen  and  extremely  tender. 

During  the  onset  of  the  diurnal  exacerbation  the  general  circulation  is  quickened, 
and  the  temperature  of  the  affected  part  is  considerably  raised,  being  often  ten 
degrees  or  more  above  that  of  the  part  before  the  attack  set  in,  and  from  one  to  six 
degrees  above  the  neighbouring  surface  of  the  healthy  skin. 

Chilblains  generally  appear  on  those  parts  of  the  body  where  the  circulation  is 
most  liable  to  be  affected  by  changes  in  the  external  temperature.  In  the  same  indi- 
viduals, however,  the  part  of  the  body  attacked  every  winter  is  little  liable  to  vary. 
Some  suffer  on  the  hands  alone ;  others  on  the  feet  only ;  while  others  may  be 
attacked  on  both  hands  and  feet ;  or,  again,  the  lobes  of  the  ears  may  be  the  seat  of 
chilblain,  or  even  the  end  of  the  nose.  [I  have  seen  chilblains  extending  under  the 
nails. — R.  J.  G.] 

Of  the  local  causes  of  this  affection  those  are  most  efficient  that  hinder  the  free 
circulation  in  a  part,  and  thereby  allow  external  cold  to  exercise  its  most  depressing 
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eifects ;    such   are   tight   gloves,    elastic    l^racelets   and  garters,  tight  shoes,  sitting 
long  in  cold  rooms  with  the  feet  pendent,  and  other  circumstances  of  a  like  kind. 

Treatment. — Though  in  some  persons  no  precautionary  measures  will  prevent  the 
occurrence  of  chilblains,  nor  will  any  remedy  remove  them,  yet  even  in  these  indi- 
viduals both  their  number  and  their  severity  may  be  favourably  influenced  by 
appropriate  treatment ;  while  in  other  persons  the  attack  may  be  either  altogether 
avoided,  or  if  it  occur,  the  chilblains  may  be  cured. 

Of  general  measures  either  to  prevent  or  mitigate  the  severity  of  an  attack,  the 
most  eificacious  are  such  as  promote  a  vigorous  state  of  the  general  cii'culation.  In 
matters  of  diet,  the  addition  of  a  glass  or  two  of  wine  to  the  daily  food,  or  a  morning 
draught  of  warm  milk  with  rum,  will  often  prove  of  service ;  while  if  medicine  be 
required,  small  stimulant  doses  of  opium  wath  quinine  may  be  advantageously  given. 
In  persons  liable  to  chilblains,  and  especially  in  young  people,  additional  under- 
clothing should  be  worn  during  cold  weather ;  and,  if  possible,  an  even  temperature 
■3]iould  be  maintained  within  doors  by  fires  in  the  sleeping- I'ooms — for  among  time- 
honoured  conventionalities,  none,  in  the  case  of  young  persons,  is  more  conducive  to 
chilblains  than  the  great  inequality  that  generally  exists  between  the  temperature  of 
the  sleeping  and  sitting  I'ooms  during  winter-time. 

The  circulation  and  temperature  in  the  extremities  are  best  maintained  by  warm 
and  particularly  by  roomy  coverings  for  both  feet  and  hands.  For  the  hands,  loose 
gloves  lined  with  chamois-leather  are  best ;  and  for  the  feet,  large  boots  or  shoes, 
and  wash-leather  or  woollen  socks.  Tight  gloves  and  shoes,  tightly-laced  boots  and 
garters,  and  elastic  bracelets,  should  be  particularly  avoided. 

As  long  as  chilblains  remain  unbi'oken,  and  if  the  external  surface  is  not  too  sen- 
sitive to  pressure,  various  stimulating  embrocations  may  be  beneficially  employed  ; 
such  as  Wardrop's  liniment ;  a  mixture  of  two  parts  of  tincture  of  cantharides  with 
six  of  soap-liniment ;  camphorated  spirit ;  equal  parts  of  turpentine  and  copaiba ;  or 
tincture  of  iodine  and  soap-liniment.  When  the  external  surface  is  very  tender,  a 
good  local  application  is  formed  by  a  mixture  of  two  ounces  of  collodion,  six  drachms 
of  Venice  turpentine,  and  three  drachms  of  castor-oil ;  or  tender  chilblains,  that 
do  not  itch,  may  be  covered  over  by  an  adhesive  plaster  spread  upon  kid  or  chamois 
leather. 

To  relieve  the  itching,  if  it  be  excessive  and  unbearable,  some  resort  to  the  expe- 
dient of  rubbing  the  part  with  snow,  or  plunging  the  feet  into  cold  water ;  while 
others  find  relief  by  putting  the  parts  into  hot  water  with  a  small  quantity  of 
mustard-flour  in  it. 

It  may  happen  that  the  daily  attack  of  irritation  occurs  at  some  hour  of  the  day 
most  inconvenient  to  the  suflTerer ;  perhaps  interfering  wath  his  enjoyment  when  in 
society,  or  altogether  deterring  him  from  both  business  and  pleasure  during  a  certain 
period  of  the  aftei-noon  or  evening.  In  such  cases  much  discomfort  may  be  avoided 
by  artificially  inducing  the  daily  attack  at  an  earlier  and  more  convenient  hour,  and 
this  may  be  done  by  keeping  the  feet  for  a  short  time  in  mustard  and  warm  water. 
Vesicated  chilblains  may  be  protected  by  a  coating  of  collodion  and  castor- oil  varnish. 
For  iilcers  or  sloughs  resulting  from  chilblains,  poultices  smeared  with  turpentine,  or 
resin  cerate,  or  Peruvian  balsam,  may  be  applied  until  the  slough  separates,  when 
the  sore  may  be  dressed  with  any  of  the  above-named  applications  upon  lint. 


-Diseases  of  the  Nails. 

Onychia  maligna  is  a  term  applied  to  a  specific  form  of  ulceration  commencing 
about  the  matrix  of  the  finger-nails.  The  disease  is  almost  confined  to  children  under 
ten  years  of  age,  and  is  by  no  means  of  frequent  occurrence.  Among  more  than 
seven  thousand  surgical  out-patients  under  twelve  years  of  age,  I  have  found  the 
disease  in  nine  instances  only,  and  these  cases  occurred  between  the  ages  of  one  year 
and  seven. 

Onychia  usually  has  its  origin  in  a  pinch  or  a  crush  of  the  finger-end,  such  as 
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may  either  bruise  the  matrix  or  loosen  the  attachments  of  the  nail.  Soon  after  the 
injury,  the  finger-ends  swell,  and  fluid  is  eflfused  beneath  the  nail ;  which  latter  loses 
its  natural  colour,  and  becomes  thin  and  flattened  at  the  end,  or  more  rarely  curled 
up  laterally.  As  it  grows,  it  turns  upwards  from  its  normal  attachment,  and  ex- 
poses beneath  it  an  exceedingly  foul  and  painful  ulcer,  having  a  peculiar  and  charac- 
teristic foetor  ;  while  the  finger-end  becomes  greatly  enlarged  and  bulbous-looking,  its 
integuments  being  hardened,  shining,  and  of  a  livid  red  colour. 

The  disease  seems  little  prone  to  spontaneous  recovery ;  but  may  continue  its 
progress  until  the  last  joint  of  the  finger  be  lost,  or  the  phalanx  necrosed  by  extension 
of  the  ulceration. 

The  treatment  consists,  first,  in  the  evulsion  of  the  nail,  if  it  be  loose,  displaced, 
or  discoloured ;  subsequently  the  ulcerated  surface  may  be  dressed  with  black  wash, 
or  a  lotion  formed  of  one  or  two  drachms  of  the  liquor  potassse  arsenitis  to  an  ounce 
of  water.  The  arsenical  application  appears  to  exercise  some  specific  effect  on 
onychia,  and  rarely  fails.  [The  application  of  iodoform  in  powder,  and  a  subsequent 
dressing  with  a  saturated  solution  of  boracic  acid,  will  be  found  of  great  service. — 
R.  J.  G.]  If  these  fail,  a  healthy  action  may  be  induced  by  the  application  of  fuming 
nitric  acid.  Such  constitutional  remedies  as  seem  suitable  to  each  case  may  at  the 
same  time  be  employed  ;  and  among  these  chlorate  of  potash,  with  bark,  appears  to  be 
of  use  in  many  cases.  Amputation  has  been  occasionally  practised  as  a  cure  for  this 
disease,  and  a  mercurial  course  has  been  recommended.  The  former  is  an  unneces- 
sary mutilation,  and  the  latter  is  not  required  in  the  form  of  the  disease  described 
above. 

There  is  a  form  of  onychia  having  its  origin  in  constitutional  syphilis.  It  usually 
attacks  the  toe-nails,  and  is  often  associated  with  ulcerative  fissures  between  the  toes; 
'  rhagades  digitorum,'  as  they  were  formei-ly  termed.  In  this  form  of  the  disease  the 
ulceration  is  generally  less  extensive,  the  suirounding  swelling  is  not  so  considerable, 
and  the  nail  is  less  seriously  implicated ;  while  the  history  of  the  patient,  or  the 
concurrence  of  some  other  symptom  of  syphilis,  furnishes  evidence  of  the  nature  of  the 
disease.  Syphilitic  onychia  may  be  treated  locally  by  the  black  or  yellow  wash ;  it 
being,  of  course,  of  primary  importance  to  adopt  appropriate  an ti- syphilitic  measures. 

Psoriasis  may  attack  the  nails,  either  those  of  the  fingers  or  toes ;  and  it  is  often, 
thovigh  not  always,  local  evidence  of  constitutional  syphilis.  In  this  affection  the 
central  part  of  the  nail  becomes  thickened,  rough,  and  scabrous,  and  unnaturally 
convex ;  the  free  edge  is  often  split ;  the  cuticular  fringe  at  the  bottom  of  the  nail  is 
ragged  and  retracted,  leaving  a  deep  fissure  between  the  nail  and  the  skin  of  the 
finger.  The  whole  nail,  in  an  extreme  case,  resembles  in  miniature  the  outside  of 
the  concave  shell  of  an  oyster.  The  aflfection  is  chronic  in  its  nature,  and  exceedingly 
difficult  to  cure.  The  nails  are  liable  to  some  of  the  vegetable  parasitic  affections  of 
the  skin,  such  as  that  of  favus ;  Dr.  Hilton  Fagge  has  recently  discovered  in  the 
nails  of  individuals  suffering  from  i-ingworm,  spores,  resembling  those  of  Tinea 
tonsurans.  ^ 

In  syphilitic  psoriasis  the  administration  of  small  doses  of  mercury  continued 
over  a  long  period  is  liable  to  prove  beneficial ;  and  in  cases  of  non-syphilitic  origin 
the  most  hopeful  constitutional  treatment  is  that  by  ai'senic  in  combination  with 
some  tonic.  The  appearance  of  the  nails  may  be  much  improved  by  smoothing  them 
down  with  glass  or  fine  sand-paper ;  or  the  roughness  may  for  a  time  be  removed  by 
friction  with  dilute  acetic  acid ;  and  at  night-time  the  skin  at  the  margins  of  the 
nails  may  be  dressed  with  a  mixture  of  white  precipitate  and  tar-ointment. 

In.groum  toe-nail,  as  the  affection  is  usually  termed,  occurs,  we  believe,  invariably 
on  the  outer  side  of  the  nail  of  the  great  toe.  It  is  caused  either  by  overcrowding 
the  toes  and  thereby  thrusting  the  soft  parts  over  the  margin  of  the  nail,  or  by  the- 
toe-nail  being  cut  away  too  deeply  at  the  outer  angle,  allowing  the  soft  parts  to  en- 
croach on  the  proper  limits  of  the  nail ;  which  latter,  so  soon  as  it  again  grows  up  from 

^  Pathological  Society''s  Transactions,  vol.  xxi.  p.  407, 
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below,  imbeds  itself  in  the  overlapping  integument.  The  continued  pressure  causes 
considerable  pain  and  inconvenience  in  walking,  and  if  unrelieved  often  gives  rise  to 
a  fungous  growth  of  very  sensitive  granulations,  which  may  cover  the  entire  nail. 

In  the  treatment  of  this  affection  it  is  of  primary  importance  to  secure  a  roomy 
covering  for  the  foot.  If  the  disease  has  been  l)ut  a  short  time  in  progress,  and  has 
not  produced  any  considerable  mass  of  overhanging  integument  or  fungous  granu- 
lations, the  pi-essure  of  the  nail  on  the  soft  parts  may  be  relieved  by  carefully  packing 
into  the  cleft  or  groove  on  the  affected  side  of  the  nail  oiled  cotton-wool  in  small 
shreds  with  the  flat  end  of  a  probe  or  the  edge  of  a  penknife.  This  may  be  effected 
without  causing  any  pain.  The  quantity  of  wool  introduced  may  be  gi-adually 
increased  at  each  application,  until  the  soft  parts  are  raised  and  pushed  aside,  so  as 
to  expose  the  free  edge  of  the  nail,  beneath  which  the  wool  should  be  inserted  until 
the  natural  state  of  the  parts  is  restored  ;  when  the  nail  should  be  allowed  to  grow 
up,  so  as  to  form  a  right  angle  at  the  outer  corner.  If  there  is  much  inflammation 
of  the  parts,  the  toe  may  be  kept  wi-apped  in  water-dressing  during  the  above- 
described  treatment ;  while  the  overhanging  integument  may  be  assisted  to  regain  its 
natural  relation  to  the  nail  by  a  strip  of  adhesive  plaster  applied  to  it,  and  drawn 
round  beneath  the  toe,  so  as  to  exercise  some  traction  on  the  part. 

Another  method  of  relieving  the  flesh  from  pressure  in  more  severe  cases  is  by 
scraping  the  in-grown  side  of  the  nail  very  thin  with  glass  or  the  edge  of  a  knife ;  or 
the  free  edge  of  the  nail  may  be  notched,  and  a  longitudinal  division  be  made  down 
to  the  matrix,  by  cutting  with  a  knife  from  the  surface.  This  will  allow  the 
partially  detached  strip,  as  it  grows,  gradually  to  overlap  the  body  of  the  nail,  and 
thus  free  the  soft  parts  from  pressure. 

If  other  methods  of  cure  fail,  it  is  well  to  remove  the  nail  by  means  of  a  central 
incision  extending  well  up  the  back  of  the  matrix ;  each  half  is  then  to  be  evulsed 
with  a  strong  pair  of  forceps.  It  is  sometimes  an  additional  safeguard  against  a 
return  of  the  trouble  to  remove  the  overhanging  integument  with  the  knife. 

When,  from  neglect  of  remedial  measures,  the  nail  has  penetrated  deeply  into  the 
flesh,  and  there  is  either  considerable  ulceration  or  fungous  granulations,  the  most 
successful  treatment  is  to  remove  at  once  the  offending  portion  of  the  nail.  This 
may  be  done  rapidly  and  almost  painlessly,  with  the  help  of  ether  spray,  by  thrusting 
a  strong  pair  of  scissors  beneath  the  nail,  from  its  free  edge  down  to  the  matrix,  and 
tearing  out  the  outer  strip  of  nail  with  strong  forceps.  The  same  proceeding  can  be 
effected  more  gradually  and  with  but  little  pain  by  those  skilled  in  the  practice,  by 
dividing  the  nail  with  a  knife  from  the  surface  towards  the  matrix,  and  then  slowly 
separating  the  semi-detached  portion  from  its  deep  connections. 

The  exuberant  granulations  which  often  form  in  this  disease  can  be  disposed  of 
b}"  dusting  with  the  oxide  of  zinc,  or  by  a,  lotion  formed  of  the  tincture  of  the 
sesquichloride  of  iron,  or  they  may  be  destroyed  with  sulphate  of  copper  or  lunar 
caustic.  Removal  of  the  overhanging  mass  with  a  knife,  though  effectual,  somewhat 
prolongs  the  healing.  It  has  been  recommended  to  treat  this  affection  by  the 
introduction  of  a  thin  strip  of  sheet-lead  beneath  the  margin  of  the  nail.  The  lead 
should  be  bent  so  as  to  pass  round  beneath  the  toe  towards  the  inner  side  of  the 
foot.  This  plan  is  somewhat  difficult  to  carry  out,  on  account  of  the  pain  it  is  liable 
to  occasion. 

Thomas  Smith,  1871, 
EicKMAN  J.  Godlee,  1882 
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